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PREFACE 

For the seventh year, the Research and Theory Division of the Association 

for Educational Communications and Technology (AECT) is publishing these 

Proceedings . Papers publi$hed in this volume were presented at the national 

AECT Convention in Anaheim, CA. A limited quantity of this volume were 

printed and sold . It is also available on microfiche through the Educational 

Resources Information Clearinghouse (ERIC) system. 

REFEREEING PROCESS: All Research and Theory Division papers selected for 

presentation at the AECT Convention and included in this Proceedings were 

subjected to a rigorous blind r7viewing process . Proposals were submitted 

to Dr. Rhonda Robinson of Northern Illinois University, who coordinated the 

review process. All references to author were removed from proposals before 

they were submitted to referees for review. Approximately sixty percent of 

the manuscripts submitted for consideration were selected fo r presentation 

at the Convention and for publication in these Proceedings. The papers 

contained in this document represent some of the most current thinking in 

educational communications and technology . 

This volume contains two cumulative indexes covering the first seven 

volumes, 1979-85. The first is an author index . The second is a descriptor 

index. The two indexes will be updated in future editions of this Proceedings. 

M. R. Simonson 
Editor 
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Abstract 

"Lack of effort" is a major reason for non-success among students in 

remedial mathematics . It has been theorized that the presence of a reward, or 

incentive, may increase motivation in this learner group. The present study 

was designed to survey student attitudes toward incentive options in a 

competency-based remedial algebra course. Four hundred twenty-one students 

completed ~ two-part survey form. "Course credit to count toward graduation" 

received an overwhelmingly favorable reaction. Of the ten i ncentives 

surveyed, only t wo others received favorable responses: "preference during 

course registration" and "release from . required class attendance.'' The others 

were not considered viable incent i ve options. 
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Student Incentive Preferences in a 

Competency-Based Remedial Algebra Course 

Sparking student interest in learning is a prime concern of instructors 

and administrators of remedial mathematics programs in post-secondary 

education. According to a survey of remedial service administrators at 

two-year colleges, "lack of effort" was considered the major obstacle to 

learning among low-achieving students, while "low intelligence" was rated the 

least likely reason for non-success among seven possible causes (Cross, 1971). 

Motivation is a particularly important factor among "high risk" students whose 

backgrounds often require careful reconstruction of learning patterns 

(Greising, 1969 ) . 
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The recent proliferation of remedial programs has brought vast numbers of at 

disinterested, unmotivated students to college mathematics departments. Over th 

75 percent of all four-year institutions and 95 percent of all community 

colleges now have some,kind of preparatory math program (Lindberg, 1977). In 

fact, Steen (1978) notes that "the fastest growing subject in freshman college 

mathematics is grade school arithmetic." 

Kerr and Lang (1981) classify remedial algebra students into four general 

categories: 

1. A-level students who are active, self-motivated, and successful; 

2. students who are passive, unmotivated, disaffected in class, and 

unwilling to do any more work than necessary, but are able to pass at a 

minimal level; 

3. active, motivated students who attempt to learn bu t do not ach i eve 

success because of math anxiecy or other factors; and 
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4. passive, unmotivated, indifferent students who make little effort and 

do not ·succeed. 

According to Kerr and Lang, groups 1 and 3 put forth a sincere attempt to 

learn the material, while groups 2 and 4 have the capability to learn but are 

not compelled to try. These are the students for whom incentives may be 

necessary to motivate them to reach their learning potential. 

Although the concept that performance can be improved by increasing 

motivation is not universally accepted (Klingelhofer & Hollander, 1973), a 

tenet of expectancy theory states that students can b.e inspired to increase 

their effort if a reward is likely to follow successful task performance 

(Slavin, 1977). Moreover, studies by Atkinson (1958) sugges~ that the more 

attractive the reward, the more vigorous an effort is likely to be expended by 

Over the learner. Greising (1969) points out that the need for immediate rewards, 

In 

:allege 

;eneral 

d 

~ve 

as opposed to the long-range incentive of degree achievement, is much more 

acute for high risk learners. 

The purpose of a reward is to restructure the student's environment so 

that achievement of educational goals is more compelling. The literature on 

incentives seems to confirm that the use of appropriate rewards may indeed 

have a significant effect on learning (Lipe & Jung, 1971). 

The incentive options available for use by college faculty members appear 

to have received little attention from researchers. Bebeau, Eubanks, and 

Sullivan ( 1977) tested preferences for 10 incentives commonly offered in 

college courses, using the paired comparison method with psychology students. 
11 R 1 e ease from final exam" was the overwhelming favorite, followed by "points 

5 
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toward class grade." "No reward" and "assisting the instructor as p·octor" insl 

were the least preferred. Bebeau and Sullivan (1982) then replicated the stuc 

study with upper-division education majors and obtained nearly identical for 

results. "Release from final exam" was again the most preferred oi-tion, with man 

"positi'le comments from instructor" ranked second. rew. 

a c 
Several of the incentives tested by Bebeau and her colleagues, including 

req 
the two most highly preferred in the 1977 study, are not appropriata in a 

competency-based program, where advancement depends upon achievement of 

specific criteria. The present study was designed to examine student cor: 

preferences for rewards that are consistent with the competency-based att 

approach. Th< 

au1 

Method a I 

Subjects 
on 

Subjects were 421 students enrolled in a remedial algebra course at Iowa ac; 

State University. In an attempt to facilitate student progress and improve 

quality control, the course was converted in 1982 to a modular, 
of 

cornpetency-ba3ed format with individual module prescriptions for each student 

determined by performance on a diagnostic test. 

Instruments 

Incentives included in the survey were carefully screened to meet two 

criteria. First, each incentive must be under the direct control of the 

6 -
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instructor, department, or university, rather than under the control of the 

student. For example, "personal expectations," which is a powerful motivator 

for students with high levels of achievement motivation, cannot easily be 

manipulated by the instructor and therefore is impractical as an extrinsic 

reward. Second, the incentive must be performance-contingent. In the case of 

a competency-based course, it must be available to all students who meet the 

required criterion levels and not available to those who do not. 

Three of the ten incentives examined by Bebeau and Sullivan (1982 ) were 

considered appropriate for this study: "release from required class 

attendance," "verbal praise from the instructor," and "no reward at all." 

Those deleted included "course-related field trips," "discussion with 

authority," and "recognition in publications," which did not seem suitable for 

a remedial mathematics course. 

Course credit is an important issue that the investigatori felt should be 
I 

on the list. Many institutions, including Iowa State University, do not award 

Iowa academic credit for remedial mathematics courses. 

ove 
The list of incentives selected were reviewed and validated by colleagues 

of the investigator. Included were: 
udent 

1. Awarding of course credit to count toward graduation. 

2. Awarding of course credit not to count toward graduation. 

3. Preference during course registration. 

4. Release from required class attendance. 

5. Opportunity to serve as tutor. 

6. Posting of names of those who achieve high module scores. 

7 
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1. Verhal praise from the instructor. 

8. Reporting of module success to advisor. 

9, Reporting of module success to parents. 

10. No reward at all. 

The survey instrument took the form of a two-part incentive preference 

scale .• Part I was based on Atkinson's (1958) theory that the rewards 

perceived to be the most attractive to students are likely to be the most 

effective as incentives. Therefore, subjects were asked to rate each 

incentive independently on a seven-point, Likert-type scale with "very 

desirable" at one extreme and "very undesirable" at the other. 

Part II employed the paired comparison method described by Edwards 

(1957). Each option was paired with every other incentive to form a list of 

45 pairs. The presentation sequence was selected at random. Students were 

asked to consider each incentive in each pair and mark the one they perceived 

to be the more desirable. 

Procedure 

The survey was administered during the first fifteen minutes of a 

regularly scheduled class period in the fifth week of fall semester classes. 

All sixteen sections of the course participated. 

Subjects were given the questionnaire in printed format. Instructions 

were typed at the beginning of each part and also were provided orally. 

Complete anonymity was guaranteed. 
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Paired Comparisons 

Results 

The paired comparison data were analyzed by tabulating the ten incentives 

in rows and columns. Percentages were entered by column to indicate the 

proportion of student preference for that incentive over the incentive listed 

in each row (Edwards, 1957). The results appear in Table 1. 

Insert Table 1 about here 

"Course credit to count toward graduation" was the overwhelming choice as 

most desirable incentive. Ninety-one percent of the students preferred 

graduation credit over all other options. "Preference during course 

registration" and "release from required class attendance" were also preferred 

by large majorities over other incentive options. In the rank ordering, "no 

reward at all" finished last, .barely behind a reward receiving surprisingly 

little support, "course credit not to count toward graduation." 

The percentages for each column were summed and converted to scale values 

reflecting deviation units above the least preferred option, according to the 

Case V Model of Edwards (1957). This procedure presents an accurate 

perspective of student preference for each incentive in comparison with the 
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other alternatives. The degree of preference for "course credit to count 

toward graduation" was illustrated by its scale value, 2.178, more than two 

deviation units above the least preferred choice. Scale values of 1.567 and 

1.162 were calculated for "preference during course registration" and "release 

from required class attendance," respectively. None of the other seven 

rewards had scale values more than one deviation unit above the lowest ranked 

option. · 

The validity of the results is dependent upon the consistency of subject 

responses. According to logic, if Option 1 is preferred over Option 2 and 

Option 2 over Option 3, then Option 1 should also be favored over Option 3. 

If Option 3 is preferred over Option 1, the result is what Kendall (1948) 

describes as a circular triad, an inconsistency. Ideally, the number of 

circular triads in any set of paired comparison responses should be minimized. 

Kendall developed a formula for the coefficient of consistency (zeta) 

that incorporates the number of circular triads and provides a measure of 

within-subject consistency of ratings (Edwards, 1957). The zeta value i s 

determined individually for each subject and evaluated according to the )<..t.-

distribution. It can be calculated from Kendall's formula that with ten 

stimuli being compared (df = 20), a zeta score of approximately . 45 is 

required for statistical significance at the .05 level and .57 for 

significance at the .01 level. Zeta scores of .45 or higher were obtained for 

98 percent of the subjects, and 96 percent achieved zeta scores of .57 or 

higher. In fact, 72 percent had zeta scores of ,90 or higher, indicating an 

extremely high rate of consistency. , 

Since subjects may be perfectly consistent in their responses yet not 

agree with each other, Kendall also developed a statistic designated~' the 
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coefficient of agreement (Edwards, 1957). A value of 1 is obtained when there 

is perfect agreement among the judges. The minimum possible value of ~ is a 

function of the number of judges but can never be less than -1. Any positive 

value of ~ indicates some degree of agreement. The coefficient of agreement 

obtained was .3438. Using Kendall's test of significance for~' which ~s also 

tested against the '}_l-distribution, a "'X.-i-value of 6574.01 was obtained, df = 

45, p C::::.001, confirming a highly significant degree of agreement among 

raters. 

Attitude Scale 

While the calculation of scale values according to Edwards' Case V Model 

is one means of determining the strength of subject feelings toward any one 

option, another technique is the evaluation of each stimulus independently 

using a Likert-type rating scale. The results of part I of the questionnaire 

may be found in Table 2. The rank order obtained using this method was nearly 

identical to that indicated in Table 1, with only the seventh and eighth 

choices reversed. 

Insert Table 2 about here 

Table 2 also provides the percentage of subjects responding favorably 

(l-3), indifferently (4), and unfavorably (5-7) to each item. The enthusiasm 

for "course credit to count toward graduation" is confirmed by Table 2. 

Ni nety-ttree percent of the subjects responded positively to this incentive, 
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and the mean score of 1.7 1 indicated that the majority of responses were 

highly positive. 

"Preference during course registration" was again a clear-cut second 

choice, with 67 percent in favor and just 13 percent considering it 

undesirable . Only one other incentive listed was . deemed desirable by as many 

as 40 percent of the subjects. Nearly twice as many favored "release from 

required class attendance" as opposed it, 53 percent to 27 percent, but the 

mean score of 3. 57 indicated few extremely positive ratings and only moderate 

interest overall. 

A Pearson product-moment correlation was calculated to determine the 

degree of consistency between the scale values from the paired comparisons and 

the mean rating scores from the seven-point attitude scale . The resulting r 

of . 98 (p <:.001) confirmed that subjects marked both parts of the 

questionnaire consistently. 

Discussion 
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If it is true that high risk students need a reward structure to increase p red : 
. 

their incentive to learn (Greising, 1969) and that the more desirable the 

reward, the stronger its incentive value (Atkinson, 1958), it appears that few 

of the rewards consistent with a competency-based system may be effective with 

students in remedial mathematics. Only three of the potential rewards 

evaluated in this study aroused much student interest. 
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It should not be surprising that course credit counting toward graduation ~ucc 1 

was held in such high regard. The course at Iowa State University requires 

12 



id 

1 many 

·om 

the 

.erate 

. e 

ns and 

•g r 

e r-ease 

e 

a t few 

e with 

Student Incentive Preferences 
, Page 10 

just as much time and effort as freshman-level courses. Mathematics 

departments typically resist offering academic credit for remedial algebra 

because incoming students are expected to have learned this material in high 

school. However, Cross (1976) feels that degree credit should be granted for 

remedial courses. She points out that the students most in need of 

remediation are those who have found little meaning and satisfaction in 

learning. For them to complete successfully what may be (for them) a 

demanding course only to be denied academic credit may re.inforce the hollow 

feeling they have about education. Cross notes that credit is the most 

significant immediate and tangible reward that colleges and universities have 

to offer • 

Response to "course credit not to count toward graduation" was 

unexpected. It had been hypothesized that graduation credit would be highly 

regarded but that academic credit of any kind would be a viable incentive. 

Two participating classes were given informal post-hoc interviews to solicit 

their rationale for responding as they did. Students resented having ~o take 

curses that did not count toward their graduation requirements, regardless of 

whether academic credit was offered. Moreover, they did not want non-degree 

credit courses to influence their grade-point averages. 

"Preference during course registration" appears to be an incentive that 

~ates serious consideration. Competition for seats in high-demand courses is 

keen ~t many institutions, and large numbers of students, particularly 

underclassmen, are often "closed out." The possibility of obtaining "head of 

the line" privileges at preregistration if a remedial course is completed 

Ja tion succ~s3fu l ly may be a powerful incentive. Since a compe tency-based system 

~es p ften i ncreases the number of incomplete grades awarded, registrars may be 
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willing to grant registration privileges in a trade for more passing grades 

and fewer incompletes to be processed. 

Moderate support was given to "reporting of module success to advisors." 

Most students enrolled in the program are freshmen, many of them admitted 

conditionally because of low high school grades, and the idea of confirming 

their p~ogress by sending notes to their advisors may have been appealing to 

this group. However, this incentive had the highest percentage of "no 

opinion" responses. (See Table 2.) 

While "verbal praise from the instructor" received the fourth highest 

percentage of positive responses on the seven-point scale (see Table 2), the 

mean score of 4.03 was considerably lower than that obtained for the same 

incentive by Bebeau, Edwards , and Sullivan (1977), 2.78, and Bebeau and 

Sullivan (1982), 2.69. The difference~may well have been a function of the 

courses in which the data were collected and the attitudes of the students 

surveyed . It supported Cross's (1976) belief that tangible rewards seem to be 

more effective for students in remedial courses. 

The results of this study provide additional insight into the incentive 

preferenoes of students enrolled in a remedial mathematics program. The key 

issue yet to be resolved is whether implementation of a system using an 

incentive program would actually have a positive effect in improving student 

performance. 
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Table 1 

Student Preferences for Incentives 

When Presented in Pairs, by Percent 

Scale 
Value 1 2 1 4 2 6 1 8 ~ 10 

1. Course credit -- counts toward 2. 178 -- 08 14 17 07 06 O!t 10 06 06 
graduation 

2. Course credit -- not to count 0. 137 92 -- 86 75 68 68 62 75 69 55 
toward graduation 

3. Prefe.rence during pre- 1.567 86 14 -- 43 17 10 15 17 11 07 
registration 

Jj • Release from required class 1. 162 83 25 57 -- 27 25 27 33 28 15 
attendance -er; 5. Opportunity to serve as 0.420 93 32 83 73 -- 56 65 60 55 37 
tutor 

6. Posting of name of high 0. 460 94 32 90 75 44 -- 51 67 51 29 
scorers 

1. Verbal praise from instructor 0.513 96 38 85 73 35 49 -- 64 51 24 

a. Reporting of scores to 0.787 90 25 83 67 40 33 36 -- 42 19 
advisors 

9. Reporting of scores to 0.516 94 31 89 72 45 49 49 58 -- 29 
parents 

10. No reward at all o.ooo 94 45 93 85 63 11 76 81 11 
Mean percentag e --" 91 28 76 64 38 4 1 43 52 IJ2 25 

tol;:a 



Table 2 

l I \t\ 
C\J 

Student Preferences for Incentives 

;:1 C\J 
.::t Considered Independently, by Percent 

~I (\j 

~ "' For Ind if Against x Order Incentive - -
~I ('r'\ 

credit .::t Course to count 93 04 03 1. 71 
toward graduation 

;:1 :;:-

Preference during 2 course 67 20 13 2. 87 . 

~I co registration 
('r'\ 

3 Release from required 53 20 27 3.57 
~I .::t class attendance 

'° 
~I '° 

4 Reporting of modules 36 35 29 3.90 
I:'- success to advisor 

~I a) 5 Verbal praise from 39 28 33 4.03 C\J 
instructor 

~I 
... 
°' 6 Reporting of module 30 27 43 4.40 

success to parents 

7 Posting of names of 26 24 50 4.57 
those with high scores 

0 
0 8 Opportunity to serve as 0 . 24 23 53 4.66 
0 tutor 

9 Course credit not to 26 09 65 5.04 
count toward graduation 

10 No reward at all 10 13 77 5.74 

.-i 

..-I (1) 

('lj b) 
l1l 

~ 
.., 

('lj c 
(1) 

" 
() 

t.. t. 
ro (1) 

:z 0. 
<11 c t. 

l1l 
0 :£'f :z 
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The Instructional Graphics Checklist: 
1 

A Look at the Design of Graphics in Courseware 

Kathryn Alesandrini 

California State University, Los Angeles 

An overemphasis on verbal instruction has been blamed in part for the 

current crisis in education as the preponderence of new terminology in 

textbooks exceeds the learner's ability to absorb new vocabulary. For 

example. secondary textbooks in science were found to present 10- 20 new 

terms per page and well over 10,000 new terms per book (Yager, 1983) . In 

contrast, science textbooks were found to have only 1-2 instructional 

pictures per page (Brody, 1982-83). Yet there is convincing evidence that 

relevant pictures can significantly facilitate learning for both adults 

(Alesandrini, 1984a) and children (Pressley, 1977). Microcomputer-based 

instruction offers the potential of presenting information in a -pictorial 

or graphic form rather than in an all-verbal fo rmat, yet this potential ha 

not been fully explored or developed. A recent survey of 60 commer.cial CA! 

lessons found that most of the lessons used few or no graphics to communi- . 

cate the main points (Alesandrini, 1984b) . The Instructional Graphics 

Checklist was developed to reflect the research findings about pictures in 

instruction and to serve as an informal evaluation instrument for educators 

to use in determining whether a CAI lesson is making appropriate use of 

graphics in instruction . 

Part One: Use of Gr aphics 

The incidence of graphics in CAI lessons is difficult to 

quantify because the number of ~ graphics shown depends on the length of the 

Presented at the annua l meeting of the Association fo r Educational 
Communications and Technology, January 1985, Anaheim , CA . 
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lesson. For purposes of the checklist, the use of graphics in the lesson 

was quantified by the percentage of total lesson time that involved display 

of graphics on the display screen. The four categories include: no 

graphics displayed, graphics displayed at least 1/4 of the time, 1/2 of the 

time, and more than 1/2 of the time. Research on pictures generally 

supports the use of graphics (Alesandrini, 1984a;1982;in press). However, 

the studies on picture effects vary widely on the basis of frequency of 

picture incidence. For example, researchers report using one picture to 

illustrate each concept or sentence (Guttmann, Levin, & Pressley, 1977), 

one picture to illustrate each paragraph (DeRose, 1976), several pictures 

per lesson (Vernon, 1954), or one picture per lesson (Wardle, i 977). But 

since studies generally show that pictures facilitate recall of information 

portrayed in the picture, the checklist reflects the notion that a higher 

incidence of pictures is desirable. It should also be noted that most of 

the picture research is based on studies that did NOT involve computer-

based instruction. However, several studies confirm the picture effect for 

CAI (Alesandrini & Rigney, 1981; Rigney & Lutz, 1976). 

Part Two: Relevance of Graphics 

It may seem intuitively obvious that graphics should be related to t he 

topic of the CAI lesson yet any casual examination of current courseware 

usually reveals an abundance of irrelevant graphics. It is not surprising 

that research studies have shown that irrelevant or inaccurate pictures as 

well as those used only for embellishment can fail to facilitate memory and 

may even have adverse effects (Baker & Popham, 1969; Peeck, 1974). Of 

course, graphics do attract attention and can spark the learner's 

motivation. But in order to be truly effective, graphics in CAI should be 

relevant to the topic and content of the lesson. Finally, the graphics may 

also facilitate learning if they are used to give feedback after the 

') c·~ f., ' . 



learner responds·. Again, it seems intuitively obvious that wrong respons 

should not be followed by "rewarding" graphics (although informative visu 

feedback after both correct and wrong answers can facilitate learning). 

Part Three: Types of Graphics 

Instructional pictures have been classified on the basis of how they 

convey meaning including representational, analogical, and abstract 

(orarbitrary) (Gropper, 1963;Knowlton, 1966). Research studies indicate 

that each of the three types facilitates learning (Alesandrini~ 1984a; 

Levie & Lentz, 1982). Yet many CAI lessons may be using only the first 

type of graphics when pictures are used at all (Alesandrini, 1984b). (Th~ 

terms "pictures" and "graphics" are used interchangeably in this paper.) 

The checklist reflects the fact that each of the three types may be used 

either present information initially or give informative feedback after ~ 

learner responds to questions or problems . 

Representational Graphics. Graphics that are representational have 

also been termed "realistic" (Knowlton, 1966) because the category refers 

to pictures that are isomorphic with the objects or topics that they 

represent. Graphics in this category may vary , however, on the basis of 

amount of realistic detail so the term "representational" is less 

confusing. In courseware, representational graphics include l ine drawings,. 

shaded drawings, silhouettes, and realistic symbols. 

Representational pictures can either portray information directly or 

indirectly. Tangible objects or concepts may be represented directly. 

However, it is not always obvious how to portray a concept that has no 

tangible existence. Although abs tract concepts cannot be directly 

portrayed, they may be portrayed indirectly by showing their effects, 

results, instances , or exemplar s (Gropper, 1963). It may be i mpossible t o 
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the topic of "heat", for example, but its effect on directly portray 

ll.·qui·ds, and gasses may be shown via melting, boiling, and expansolids, 

sion of gas-filled objects, respectively. Another approach to i l l ustrating 

abstract concepts representationally is to portray a concrete associate of 

the concept (Jones, 1983). Seasons of the year may be portrayed by showing 

the typical dress and activities of people during that season. Some 

educators have made up pseudo-examples that portray what the educator 

thinks th~ concept might look like if i t were tangible (Cantu & Herron, 

1978). 

When graphics are used in courseware, they are typically 

representa~ional. This type of graphics appeared in 40% of the math 

lessons surveyed, 71% of the science lessons, 25% of the CAI lessons in 

language arts, and 21% of the social studies lessons (Alesandrini, 1984b) . 

Only in the area of math was another category of graphics more prevalent--

namely, abstract graphics such as charts and graphs. In all areas except 

social studies lessons, representational graphi cs were used more often to 

present information than to give feedback despite the evidence that visual 

feedback can facilitate learning. 

Analogical Graphics. Another category of graphics has been termed 

analogical because the concept or topic is conveyed by showing something 

else and implying a similarity. The benefit of this type of graphics is 

based on the assumption t hat new i nformation will be better learned and 

remembered if it can be related to prior knowledge (Reigeluth, 1983; 

Wittrock, 1974; 1977) . Studies show that this type of picture can 

facilitate l earning (Alesandrini , 1984a) . For example, visual analogies 

have been used t o facilitate both learning (Mayer, 1975; Royer & Cable, 

1976) and pr oblem solving (Gick & Holyoak, 1983). 

Of the 60 CBI packages surveyed, none made use of analogical graphics . 

4 
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Educators should be concerned if they find a total lack of analogical 

graphics since theory and research support the value of analogical graphic 

in CAI. Verbal analogies have also proven facilitative and educators may 

want to look for the inclusion of verbal anal ogies in a CAI lesson if no 

visual analogies are present. 

Abstract Graphics. The fina l category in the Checklist is abstract 

graphics also referred to as arbitrary or logical graphics. These visuals 

do not look like the things that they represent but are related abstractly 

or conceptually. Knowlton (1966) referred to this type of picture as 

""logical". Abstract graphics include graphs, flowcharts, networks, maps 

tree diagrams, and other schematized charts and diagrams. This category i$ 

very useful in structuring and or ganizing verbal text. Abstract graphics 

can be used to facilitate learning when no other type of picture is 

possible or feasible. Again, research results support the value of this 

category of graphics in instruction (Alesandrini , 1984a). 

Although computers are well suited to the display of abstract graphi~ 

since this type of visual is relatively easy for the instructional designer 

to create via computer, few CAI lessons surveyed contained abstract 

graphics. Of the 60 CAI packages surveyed, only 13 (22%) used abstract gr 

of any kind to present information. Twelve of the lessons used abstract 

graphics to provide informational feedback after the learner responded. 

the 13 lessons that used abstract graphics to present information, nine of 

the lessons were in the area of mathematics. None of the lessons in social 

studies used this type of visual. Yet flowcharts, organizational charts, 

tree diagrams, structural networks, and hierarchical maps have proven 

valuable in learning from text (Moore & Readence, 1983). It appears that 

CAI lessons could do much better in taking advantage of abstract graphics. 
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!E!. Example Application of the Checklist 

The Checklist was designed t o provide the educator with some general 

guidelines for determining whether a CAI lesson is using instructional 

graphics appropriately and fully. It serves as an informal means of 

determining the instructional value of a CAI lesson based on its use of 

graphics. The Checklist was applied to two different CAI lessons that 

differed considerably in their use of graphics . For comparison purposes, 

the Checklist was quantified by scoring all items checked as one point 

except for items 1, 5, and 10. The latter three items are negative 

characteristics of a CAI lesson and, therefore, each detracted a point from 

the score. One reason the Checklist is described as 11informal 11 is that 

there is yet no evidence regarding the relative contribution that each 

characteristic listed on the checklist makes to the effectiveness of a CAI 

lesson. For example, we don ' t know if analogical graphics are equally 

important to representational graphics or if one or the other type should 

be given more weight . Since no data is a vailable regarding relative 

contribution of these factors to lesson effectiveness, all positive 

characteristic were weighted equally in determining the score. Similarly, 

since no data is available about the relative detriment of the negative 

characteristics, they were weighted equally in detracting from the t otal 

score. A "perfect" score using this Checklist would be 14. Three 

categories were arbitrarily designated as follows: Below 4, Poor Use of 

Graphics; 5-9, Good Use of Graphics; and 10-14, Excellent Use of Graphics. 

The two lessons used in the comparison include Green Globs, an algebra 

plotting game, and Dragon Mix, a math facts game. The first lesson uses 

relevant graphics while the latter uses irrelevant graphics tha t presumably 

make the lesson fun for the learner. The application of the Checklist to 

these two lessons is given on the following page ("G" s tands fo r Green 

6 24 



Globs and "D" for Dragon Mix). The Checklist yielded a score of 11 for 

Green Globs, indicating excellent use of graphics, compared to a score of 

for Dragon Mix, indicating poor use of graphics. It should be noted that 

each of the lessons may have numerous other favorable or negative 

characteristics that affect their usefulness in education. However, base~ 

on the application of this checklist, the two lessons differ considerably 

on the basis of their effective use of instructional graphics. 

There are many important elements of lesson evaluation that should be 

considered when selecting CAI lessons for classroom use. This paper 

discussed the contribution of instructional graphics to effective CAI and 

presented a checklist that might help the educator determine if a lesson I 

making good use of graphics. However, the Checklist can only guide, not 

decide. It is left to the educator to determine if a particular CAI 

is appropriate and valuable for his or her classroom. 
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Instructional Graphics Checklist 

Publisher/Year ~~~~~~~~~~~~~~~~~~ 

Subject Area/Level --~~~~~~~~~~~~~~-

Please check each characteristic below that applies to the lesson. 

Part One. Use of Graphics 

1. No graphics 

G D 2. Graphics shown at least 1/4 of the time 

GD 3. Graphics shown at . least 1/4 to 1/2 of the time 

g_JL 4. Graphics shown more than half of the time 

Part Two. Relevance of Graphics 

D 5. Graphics used to decorate 

GD 6. Graphics used to motivate or interest -
G 7. Graphics used to direct attention to the content ---
G 8 . Graphics used to present the content 

G D 9. Graphics used to reward correct answers 

_D_ 10. Graphics used to reward wrong answers 

Part Three. Types of Graphics 

11. Representational graphics used to present content 

12. Representational graphics used to give feedback 

G 13. Analogical graphics used to present content 

G 14. Analogical graphics used to give feedback 

L_ 15. Abstract graphics used to present content 

L_ 16 . Abstract graphics used to give feedback 

Scorin&: Deduct 1 point each if you checked items 1, 5 , or 10. Add 1 
point for each of the other checked items. 

Below 4: Poor 5- 9: Good 10- 14 : Excellent 
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ABSTRACT 

The Effect of System-assigned Exemplar-comparison 
strategies on Acquisition of Coordinate Concept s* 

Brocktnbrough S. Allen 
Educational Technology Program 

San Diego State University 

This study contrasted the tffect of system-assigned strategies for 
ltarning concepts with strategies selected by students . Subject-matter 
content was based on a set of imaginary particle systems s imil ar to atoms or 
molecules. The classification system consisttd of 10 major categor ies and 
encompassed approximately 200 1000 unique instances. 

Treatments were implemented by a computer progra111 that allowed students 
to explore the organization of the classification system by selecting and 
viewing paired examples of defined concepts. During this time period, 
students received the strategy rtconwnendations which represent the treatment 
con di t i on s . 

In the system-assigned strategy treatment, students were provided wi th 
strategies for selecting matched examples and non-examples of concepts, for 
remembering concept attributes, and for reviewing concept definitions. In 
the student-assigned strategy treatment, students received non-directive 
placebo instructions . All strategy instructions were free of references to 
the subject-matter content. 

Procedures. Students were screened from the student body of a 
continuation high school, us ing scores on the Wide-Range Achievement Tes t 
<WRAT>. Those with a grade-level equivalent of at least 5.3 for math 
achievement and at least 6.0 for reading were asked if they wished to 
part icipate in the experiment. Voluntters were randomly assigned to 
treatment groups. 

Each participant completed the conditions subtest of the Culture-Free 
Intelligence Test. Scores from this test were used for covariate control of 
prior aptitude for concept learning. Verbal instructions (based or. written 
protocols) were used to orient students to the computer system and to 
in tr~duce prerequisitt content relating to the terminology of the imaginar y 
particle systems. Students were also shown sample items from the posttest. 

Students in each treatment group then used the computer system to 
explore the Xenograde concepts. System-assigned learning strategies and 
placebo strategies were provided to the rtspective treatment groups at at 
measured intervals during this period. 

A thirty-item classification test aaninistered inwnediate ly follow i ng 
the exploratory session served as a measure of concept acqu isition. 

Findings. Scores on the classification test were subj ected to an 
analysis of covariance using scores on the Culture-Free Intell igence Test a.s 
a control for prior conceptual a.bi l i ty. Results ind icate a border li ne 
treatment effect <E = 3.55, ~ = .07) favoring the s ystem-assigned 

str-ategies. 

: Pa~er pr:sented at the Annual Meeting of the Research and Theor y Division of the Assoc iation 
cor 1 d~cat1onal ~armuni~ation and Tecchnology, January 17-22, 1985, Anaheim, CA . A cop y of the 
Clllp' e paper will be included in the proceedings of the conference. 
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The Effect of System-assigned Learning Strategies 
on Acquisition of Coordinate Concepts 

Brockenbrough S. Allen 
Educational Technology Program 

San Diego State University 

Effective instructional presentations must, by definition 

induce mental processes that result in desired performance. 

I 

Conventional approaches to instructional design usually attempt 

to 1nduce the necessary mental processing through cues and othe 

stimuli that are built into the fabric of content presentations 

The content is inter 1 aced with e 1 emen ts tha. t are in tended to get 

the 1 earner to think a.bout the mater i a 1 in he 1pfu1 . ways. Corrwno1 

examples of this approach include repeating or paraphrasing key 

points, asking questions, supplying illustrative diagrams or 

pictures and providing examples or an&logies. 

Independent learners--those who are free of the need for 

instruction--must be able to induce the required internal 

processing on their own. Presumably, such learners can select 

and apply appropriat~ learning strategies without help. These 

learning strategies are often analogous to the explicit 

representations of ex terna 1 ins true ti on: paraphrasing or 

repeating to oneself, asking and answering self-generated 

questions, forming images, generating analogies and examples, 

so on. An expert learner knows which of these internal processe 

will be effective methods for mastering the required skills and 

Knowledge. 

Degree of Instructional Support. But what kind of support 

is required by learners who fall short of such expertise? 

Suppose, for example, that a learner already knows something 
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h-·• to paraphrase or generate an image, but is unclear 
about ,,_.. 

··•hich technique would be effective for a given learning 
about ... 

task· 
It is probably unnecessary (and perhaps even 

t ~productive> to supply learners with ready-made coun e.-

nition, par&phrasings or images when they are already capable of 

ice. generating these representations internally. A more appropriate 

attempt method may be to assist the learner in selecting the best method 

d 

i ng ke)'J 
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s elect 
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for a part icular learning task. On the other hand, a learner who 

does not possess strategies appropriate to a learning task is 

unl iKely to profit from directions to use such unmastered 

ski 11 s . 

Rigney;~ Embedded and Detached Strategies. Rigney <1978) 

has described a convenient frameworK for describing instructional 

tr•atments. He draws a distinction between embedded and detached 

processing strategies. Embedded processing strategies are 

reflected in the actual structure of an instructional 

presentat ion, in that they encourage or require the learner to 

process information in certain ways in order to work through the 

material. A student might, for example, be asked to write the 

answer to a specific question, to circle part of a diagram or to 

write a short paragraph applying new kn°""ledge to a familiar 

personal problem. Detached processing strategies, on the other 

hand, are independent of the information to be processed. They 

represent decisions by the student on h°"" to process given 

information . Detached strategies are based on the assumption 

that the student has some latitude in selecting task-relevant 

process ing skills from a. set ' of previously acquired skills. 

Thus, in reading a text book, a student might employ a number of 
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learning strategies by, for example, paraphrasing a passage in 

his or her own words, by engaging in mental imagery, or by 

relating the new information to a previously encountered 

instance. 

Embedded strategies minimize the demands on the student;s 

internal processing ability by providing the processing in 

external form as part of the instruct i onal presentation, whil~ 

detached strategi@s presume previous acquisition of certain 

essential processing skills. Many instructional systems 

the two approa.ches--relying on the student;s ability to 

self-select previously acquired processing skills for some phas 

of the instruction and provid i ng <or requiring) specific 

processing strategies in other phases . 
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repe l 
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Rigney draws an additional distinction--crucia.1 to this The 

discussion--between system-assigned detached strategies and 

student-assigned detached strategies. System-assigned strategi 

involve recommendations to the student (by the instructional 

system) on when to apply one or more previously acquired learn i 

skills. Student-assigned strategies are selected by t he studen t 

without guidance from the instructional system. 

Learning Strategies 

A learning strategy can be thought of as a cognitive proce" 

that is specifically directed toward the acquisition of new 

information or sk i lls. Learning strategies may be distinguishe~ 
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from instructional strategies i n that they represent processes r 

that are ·1 edged ln the 1 earner, rather than those which are based 

i n the instructional presentations. 
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Callahan and Merrill <1980) have 1 isted some of the learning 

t g ies for which there is empirical support. These include 
stra e 

tl. tion paraphrasing, creating memorable images, generating 
repe ' 

or recalling examples, asking self-generated questions, 

constructing analogies, and so on. It sho~ld be noted here that 

Rigney"s (1978) embedded treatments cannot in themselves be 

considered learning strategies because the desired processing is 

done for . the student by the instructional presentation. Each of 

>combine the learning strategies cited by Callahan and Merril 1 can, 

however, be represented as an analogous instructional strategy by 

making the process expl icit--by repeating material for the 

student, for ~xamp 1 e--or by prov i.d i ng the paraphrasing, images, 

mnemonics, examples, questions, or analogies in external form. 

this The analogous nature of these internal and external 

and representations of processing should not necessarily imply that 

;trategie they rely on equivalent cognitive processes. As Neisser <1976) 

onal points out in the case of imagery, for example, construction of 

1 earn i n9 images from memory uses processes which may be quite different 

, student from perception of images based on invnediate sensory data. 

new 

nguished 

>cesses 

are basec 

Based on the work of Rigney <1979), Bovy <1981) and Salomon 

(1979>, Allen and Merrill (1984) have developed a model for 

predicting how students of varying aptitude will respond to 

treatments that include (or omit) reconwnendations on learning 

strategies. Listed in the order below, the following treatments 

reflect an increasing reliance on the student " s internal 

resources for processing information: 

1 • Treatments that provide the learner with explicit 
<external) representations <para.phrasings, questions, 
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examples, analogies etc.> thereby minimizing the 
the student to generate his own representations. 

2. Treatments that guide the learner in selecting and 
applying previously acquired learning strategies. 

3. Treatments that leave the student free to select and 
apply previously acquired learning strategies without 
external suggestions or interference. 

The model predicts that students with low aptitude for a 

tear 

stud 

wi ti'! 

it' 

learning task will profit most from the first type of treatment, popl 

that .students of moderate aptitude will profit most from the <or 

second type, and that students of high aptitude will profit Sysl 

from the third type of treatment. 

1 ear 
System Assignment of Learning Strategies 

in 
The unanswered question is whether an instructional system 

1 a.c 
can assume the role of guiding the student to select <from 

prev i ously acquired learning strateg i es) the most effective 

strategy for any given part of the learning task. If the concep 
fl"O 

of system-assignment is to have any meaning, such guidance must 

be provided while the student is actually engaged in the learn in 
on 

task; otherwise, the student is using a student-assigned 
str 

strategy. of 

Al lien and Merrill (1984) suggest two reasons for the in 

predicted effectiveness of system-assigned learning strategies : ger 

(1) an increase in working memory available for the t a.l 

and <2> an increase in the relevance of learner / s be 

information-processing strategies to the performance measu r e. 

Furthermore, Allen and Merrill <1984) suggest that effect iVf st 1 

system-assigned learning strategies must meet two criteria. in 

First, the strategies should not interfere with the existing sh 
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S
trategies of a student who already has a high aptitude 

1~arnin9 

learning task at hand. Reconvnend i ng strategies to such a 
~er the 

en tails the risK that the new strategies wi lt compete student 

with methods which already work. As Appala.cian folk wisdom puts 

it, •If it ain't broke, don't fix it.. 

for a Second, there should be evidence to suggest that the target 

r ea.tment, population has acquired previously a set of learning strategies 

m the <or rela~ed skills) that are appropriate to the learning task. 
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1ce must 
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System-assigned strategies may then serve to guide the student in 

~electing the most appropriate skill for a given part~of the 

learning task. Since system assignment is defined as direction 

in the use of previously acquired processing skills, students who 

lack the prerequisite skills cannot be expected to profit from 

treatments based on system-assignment. 

Studies of learning strategies have typtcally veered away 

from investigation of system-assigned treatments. <See for 

•xa.mple those in O"Neal, 1978.) Instead, researchers hav e foc1Jsed 

on providing students with a generalized set of learning 

strategies and study skills; or they have emphasized vat idat i on 

of a specific strategy for al imited task ~nvironment. Training 

in learning strategies usually attempts to cultivate a set of 

general strategies . During the pretraining phase, the student is 

taught to use several types of learning strategies. Learners may 

be taught how to select and apply these strategies, or it may be 

assumed that they can self-select and apply the appropriate 

strategies; but in either case, the selection process is managed 

internally by the student dur-ing the actual learning task. In 

shol" t th . . . ' ese studies are based on cult1vat1on of student-ass i gned 
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Al 1 • 

learning strategies rather than validat i on of system assignment 

Scope of Study the 

This study attempts to demonstrate the feasibility of 

guiding moderate aptitude students to select appropriate learn i evi 

strategies while they are le~rning an imaginary classification ex~ 

system. inv 

dep 
System-assigned Exemplar-comparison strategies 

exa 
Ali (1981) has reviewed the use of positive and negative 

~ cir 
examples in concept teaching. Example/non-example pairs focus 

re< 
attention on the critical attributes that define a concept 

mer 
class. When a system of related concepts is being learned, the 

st 
exemplars of one concept can be compared with the exemplars of 

re 
other conc~pts. In effect, the positive examples of one concep 

serve as negative examples of other• concept classes. 
ef 

Tennyson and ParK <1980) note that the explicit comparison 
st 

of exemplars is frequently recommended as an instructional 
no 

strategy. In Rign~y / s terms, such explicit comparisons represen 
ac 

embedded strategies since the comparisons are provided to the 
a 

student by the instructional system. These embedded 

exemplification strategies can, however, be transformed into t.I 

equivalent system-assigned learning strategies by providing the c. 

student with recommendations on how to select or create t • 

exemplars. Such strategies would guide the student in select ing p 

exemplars <from the student/s CIA.In memory or from some external d 

pool of instances) so as to contrast the critical attributes thal g 

determine membership in various classes. c 
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§_tudent-assigned strategies . are those in which students use 

. ~··n preferred method for selecting and comparing exemplars. 
their ,_... 

A study by Callahan and Merrill <1979) provides empirical 

evidence to support the feasibility of using system-assigned 

exempt i fica.tion strategies in concept teaching. This study 

involved an impoverished learning task in which students were 

deprived of an adequate number of system-supplied <embedded) 

examples .of a set of defined concepts. Under these 

circumstances, it was found that when students were directed to ... 
recall previously encountered examples of the concepts from 

memory, they ~cored higher on a classification test than did 

students in a control group which received no directions to 

recall examples from memory. 

In Rigney's terms, this study compared the relative 

effectiveness of a system-assigned detached strategy wi.th a 

student-assigned detached strategy. The embedded strategy was 

not included as a treatment, but could have been represented by 

adding an additional experiment group that would have been shown 

a carefully chosen set of examples illustrating each concept. 

The learning strategies tested in this current study extend 

the work of Callahan and Merrill in two ways. The 

Callahan-Merrill treatment guided students to select instances 

that <1) were stored in the student's own memory ( based on 

previous experience) and <2) served as positive examples of the 

defined concepts. The treatment described in this current study 

guided students to select instances which (1) were stored in a 

compute~ized data base and <2> served as negative and positive 

examples of th · e defined concepts. The strategy treatment used in 
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the study reported here is, therefore, a better test of the 

feasibility of representing the example/non-example prescriptio 

as an equivalent system-assigned learning strategy. 

Research Question 

Can system-assigned strategies enhance concept acquisition 

when c_ompared to student-assigned strategies? This study's 

hyp~thesis predicts that when students of moderate academic 

achievement receive system-assigned le~rning strategies, they 

will evidence higher scores on a coordinate concept 

classification test than similar students who rely on 

self-selected learning strategies . Rationale : Students of 

moderate academic aptitude possess previously acquired learning 

strategies which are relevant to concept acquisition but are 

independent of conceptual abi t i ty. These mod_erate-apti tude 

students will thus evidence higher scores when they receive 

system guidance than when they select learning strategies on 

their own . 

Term i not ogy 

For the convenience of the reader, preceding discussion will 

be summarized as a set of construct definitions . 

serve as the basis of experimental variables. 

These in turn 

Conceptual ability: the abi 1 ity to recognize and remember 

new concepts. Obviously this is a very general construct. 

was measured in this study by administering the condit i ons 

subtest of the Culture Fair Intelligence Test <Inst i tute for 

Personalit y and Ability Testing, 1973) . 
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koordinate concept classification test: a problem in which 

~tudent must classify instances according to a system of 
the .. 

defined concepts or categories. By definition, coordinate 

concepts share a single superordinate class. <Merrill and 

Tennyson, 1978, p. 144.) The task required of the student in 

coordinate concept classification problems is to correctly 

Y's identify anY instance with the name of the most-narr~ly defined 

nic concept w~ich it represents. 

they student-assigned strategy: a learnirtg strategy utilized by 

the student without system guJdance. 

System-assigned strategy. As used in this study, this term 

of refers to strategies that are delivered over a separate, 

:!arning independently var i able information channel--strategies that 

are exclude specific references to subject-matter content . Three 

Jde 
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n turn 
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for 

system-assigned strategies were used in this study: 

1. a strategy for · selecting and comparing exemplars from 
various classes; 

2. a strategy for remembering the critical attributes of each 
concept; 

3. a strategy for reviewing concept definitions. 

Subject-matter Content 

The classification scheme used in this study is loosely 

based on the imaginary science of Xenograde Systems <Merri 11, 

1965>. As implemented in this current extension of the original 

Xenograde •curriculum•' the scheme groups imaginary particle 

systems into ten classes on the basis of the type, number and 

behavior of various sub-particles. In order to control for 

l"ote-memory effects, the names of the classes are based on the 
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first ten letters of the alphabet <Alphonic, Betonic, Catatonic 

etc.) 

Computer Displays 

Many of the constructs in this study were operationalized 

using specially designed computer displays designed by the 

.> 
investigator and developed by his associates <Eucker, Cochran, 

Allen & Merrill, 1982). These programs are intended as a gener 

purpose research tool for investigating instructional design 

variables related to concept learning. The major features of 

system af"e outlined heloc...1. Complete descriptions can be found 

·Eucl<er et a 1 • 

The programs pl"esent three types of displays: <1> 

definition displays, <2> instance selection and presentation 

displays, and (3) item displays for a computer-administered 

classification test. 

Definition displays. These d i splays present a brief 

definition of each of the ten Xenograde Classes. Class 

definitions are based on characteristics such as the number of 

subparticles contained within a system's nucleus, the behavior 

subparticles, the number of sate! 1 ites , and the direction of 

satellite travel. Other attributes such as nucleus shape are 

irrelevant to the defined classifications and are varied 

automatically by the computer program according to a randomizing 

algorithm. Each display summarizes class attributes--including 

some that are irrelevant to identification of the specific 

class. Each display includes an example. 
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£Jassification test displays. These displays constitute the 

. t -concept classification test. Each display requires the 
coord1na e 

stud~nt to identify an example of one of the various Xenograde 

classes bY selecting the appropriate name from a provided 1 ist. 

On this test served as the dependent variable in the scores 

experiment. I 

Instance selection and presentation displays . Ta.Ken 

together; the instance selection and presentation displays 

constitute a system for training students to classify spec i fic 

instances of the Xenograde concepts. These displays allow for a 

controlled exploration of the classificati·on system. The student 

selects the attributes she or he wishes to have included in a 

particular instance. She or he is free to create examples from 

any of the ten Xenograde classes. Once the attributes have been 

specified, the student is shown a diagram of the instance and a 

summary of its attributes. The system allows side-by-side 

comparison of two different instances. at one time. The first 

instance selected is labeled •exampled by the system; the second 

instance is labeled •comparison•. The student can leave the 

example in place and select a string of successive comparisons, 

or can elect to start a new •example • at any time . 

Treatments 

As previously noted, three strategies were provided in the 

ncluding system-assigned strategy treatment. These orally-aaninistered 

f ie instructions <summarized below) were based on written protocols. 

Strategy for selecting and comparing exemplars. °Create an 

@xa.snple of any class you want to learn more about. Then, fol low 
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this rule: Always choose two comparisons for each example. 

First, choose a comparison which is as different as possible fr 

the example, but sti I I from the~ class. This wil 1 help you 

to learn the 1 imits of the class. Then, choose a comparison 

which is as similar as possible to the exam~le but from a 

different class. This will help you to see the difference 

between classes.• These instructions were repeated in 

paraphr~se, form and a card with a brief summary was placed in 

front of each student for the remainder of the training period. 

Strategy £.Qr: remembering concept attributes: •tmagine that 

each one of your ~ingers is 2.!ll. of of the classes • • put the 

classes in some Kind of order <10 second pause) imagine 

that you can attach the special traits of each class to your 

fingers. This will help you l<eep the classes organized. " 

Strategy for reviewing concept definitions: " • try to 

create an example from each one of the 10 classes.• 

Student-assigned Strategies Treatment 

In Rigney/s <1978) usage, the term student-assigned refers 

to strategies selected and applied according to the student/s own 

predilections. However, in order to control for factors in the 

system-assigned strategy treatment that might involve motivation 

or reduction in time-on-task, placeb~ •strategies• were provided 

to subjects receiving the student-assigned strategy treatment. 

These placebos were similar to the strategies described above, 

except that they were designed to be as non-directive as 

possible. The placebo method for selection of examples and 

comparisons was merely u try to identify the special traits 

which tell each class from all the rest of the classes." The 
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placebo method for remembering attributes was also non-directive: 

• trY to remember the spec i al traits you ,. ve identified. " . . . 
The placebo strategy for reviewing concept definit i ons was • 

take the remaining time to review what you,.ve learned.• 

; 

Measures 

Construction of the computer-administered classification 

test was based on a. random sample of the content domain. The 

sampling procedure employed a computer program that randomly 

selected attribute conditions for ea.ch item. A 30-item test 

constructed in this manner was piloted on a population of college 

undergraduates <n = 25). Using · Cronbach,.s alpha. coefficient 

<Herha.ns a.nd Lehmann, 1975, p. 99), it was found that = 0.97 . 

This indicates that item consistency was extremely high, in spite 

of the homogeneity of the subjects and the smal I sample size. 

A special scoring key was developed in order to increase the 

ability of the test to measure partial acquisition of concepts. 

The key compares given responses with correct responses. Points 

are assigned for each item-response on the basis of the number of 

critical attributes shared by the given response and the correct 

response. Using data. for the undergraduate subjects, scores 

adjusted in this way were found to be highly correlated with raw 

scores,~= .96, ~ < .001. 

Measurement of conceptual abi 1 i ty. Aptitude for concept 

learning was measured using the •conditions• subtest of the 

Culture Fair Intelligence Test <Institute for Personal i ty and 

Ability Testing, 1973, Form A, Test 4 ) . The total Culture Fair 

Test correlates moderately wel I with other measures of 
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intel 1 igence, average~= .70 <IPAT, p. 11). The test;s 

technical manual cites several studies purporting to show that 

scores a.re unaffected by cross-cultural differences. Internal 

consistency of Form A items was 1 isted as .76. As measured in 

the undergraduate sample, Cronba.ch;s alpha..ifor the conditions 

subtest was .65. Validity of the subtest was estimated by 

correlating subtest scores with performance on the _ 

coordinate-concept classification test using the same sample of 

students, ~ = .52. 

Procedures 

A modified Posttest-only Control Group Design <Campbell & 

Stanley, 1963, p. 25> was used to test the hypothesis . 

The Xenograde classification test served as the posttest. 

The conditions subtest from the Culture Fair Intelligence Test 

was used in a. covariate adjustment of classification test 

<posttest) scores. 

Subject Selection 

At ten 

and c 

bY tt 

readi 

resul 

studt 

(and 

r•ad 

were 

to r 
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unu~ 

c arr 

Subjects were selected from the student body of a 

continuation high school in Southern California <N = 329). 

is an atypical high school population. According to school 

def 

ea.cl 
<Th ii' 

OV~I 

aaninistra.tors, students had diverse reasons--both academic and Su~ 

non-academic--for interrupting normal high school 

studies.) Grade level equivalence scores on the Wide Range exp 

Achievement Test <Guidance Associates, 1976) were used as the of 

criteria for selection. Means (and standard deviations) of the 

total student body for reading and ma.thematics were 8.2 <1 . 96) de~ 
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and 6 • 1 <l.55) respectively. The selection criteria established 

bY the investigator required that a student have a minimum 

of 6.0 and a minimum math score of 5.3. This read ; ng score 

resulted l· n a pool of approximately 100 students. The number of 
.; 

students actually participating in the experiment was 39. Means 

<~nd standard deviations) for these students were 9.3 <1.39) for 

reading, and 6.9 <1.19) for math. Distributions for both scores 

were approximately normal. 

Assignment to Treatment Groups 

A computer program with a random number generator was used 

npbell & to random iz e scheduling of treatments during available school 

periods. As students were located and recruited, they were 

)St test. 

l Ce Test 

~ st 

<Th 

:hool 

fem i c and 

?ange 

as the 

;) of the 

: (1.96) 

assigned to a specific period on a space-available basis. 

Apparatus 

The experiment was conducted on the high school campus in an 

unused classroom. Three Apple II computers were placed in study 

carrels. Charts summarizing Xenograde terminology and a 1 ist of 

definitions of the Xenograde classes were posted on the walls of 

each carrel. Verbal instructions were administered to students 

over headphones. 

Summary of Instructions to Subjects 

A sunvnary of directions to students participating in the 

exper iments follows. Important directions were read from a set 

of written protocols. 

Orientation. Students were told that the experiment was 

designed to . see if it was possible to use video games to teach 
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people, and that the video game they would play involved learni 

an imaginary science. Students were informed that participatio ins 

in the experiment was voluntary. It was announced that the 

highest scoring student amongst all the participants would win tre 

$25 cash award. the 

Terminology and definition charts. The investigator wer 

directed attention to the charts naming the parts of Xenograde fro 

systems and reviewed each of the terms. 

·oefinitions of Xenograde classes. The students were guided 

through the definition displays. As ~ach display was presented, 

the investigator read the definitions of Xenograde classes as 

they appeared on the screen. Students were asked to note 

similarities and differences between classes, but were instructe 

not to try to memorize the definitions. Students were 

that the definitions of Xenograde classes posted in the carrel wa 

would be removed just before the posttest. be 

Preview of classification test. Students were led through fo• 

portion of the computer-administered classification test. The 

investigator read the text of the displays, sh01.A.1ed students how 

to start the test, and allowed students to see the first two 
Cl 

items. Students were reminded that they would be able to see the 
hy 

1 ist of class names throughout the test and would only be 
ac 

required to supply the first letter of the appropriate name for 
de 

each item. 
(~ 

Orientation to instance selection and presentation 
15 

displays. Students were oriented to the use of the instance 

selector displays and instance presentation displays through a 

I 
set of written protocols read by the investigator. 
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j learni Treatment period. Students used the instance selector and 

icipation instance presentation displays for 40 minutes. The 

the system-assigned and student-assigned (placebo) strategy 

Jld win a trl"a.tments outlined earlier in this paper were administered to 

the respective treatment groups during this period. Strateg i es 

were read to students at the following time intervals (measured 

'e guided 

' esen ted 1 

:>es as 

t e 

ins true te{ 

d so told 

car re 1 

from the start of the period). 

10 minutes: 
30 minutes: 
35 minutes; 

strategy for selecting and comparing exemplars 
strategy for remembering concepts 
strategy for reviewing concepts 

Classification test. Students were provided with an answer 

sheet and were instructed to begin the test. 

Data Analysis and Findings 

A series of one-way analysis of variance procedures <PiNOVAs) 

was used to check for possible pretreatment ability differences 

between the experiment groups. No significant difference was 

through 1 found at the .01 level for reading, math, or conceptual ability. 

The 

~ n ts how 
Comparison of Group Heans for the Classification Test 

: two 

:o see 

Means and standard deviations on the Xenograde 

Classification Test for the two groups are consistent the 
th~ 

hypothesis that system-assigned strategies can improve 

1ame for 
acquisition of coordinate concepts. Means (and standard 

:ance 

·ough a 

deviations) are as follows: system-assigned strategies, 46.6 

<24.0), n = 20; student-assigned strategies, 33.8 (17.3), n = 
19. 
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An analysis of covariance procedure <ANCOVA) was used to 

test the hypothesis <Table 1). The difference between scores f 

the two groups approached significance, E <1, 34) = 3.55, 

~ = .07. The covariate was not significant. 

Exploratory Data Analysis 

A stepwise regression analysis was conducted to determine 

the sources of error variance in the ANCOVAs. Independent 

variables included conceptual ability, math achievement and 

reading achievement. Reading and math ability accounted for 

nearly half of the variance in classification test scores, 

R = .46, F<2,32) = 12.86, ~ < .01. Attempts to use math and 

reading abi1 ity for covariate control of classification scores 

did not result in higher levels of significance. 

Correlation of Posttest with Ability Measures Correlations 

stP 

0 ne 

'The 

wit 

( r:. 

ach 

thE 

ad 

OWi 

SUI 

po· 

co of reading, math, and pretest scores with the posttest ranged 

from r = .03 tor= -.06 and were not significant <R < .10). 

the purposes of this study, these measures may therefore be 

considered orthogonal variables. 

Fe: ca 

Table 2 displays the correlations of each ability measure 

with the posttest scores for each treatment group. This data 

be 

. ( 
ti 

re 

shows a moderate and significant correlation between reading and pr 

math scores and posttest scores. 

Inspection of the table reveals apparent differences between Or 

the ability x posttest correlations of the two treatment groups. 

This possibility was tested using pairwise comparisons based on 

Fischer / s Z transformations <Glass & Stanley, 1970, p. 311). 

Possible contrasts between intra-group correlations were 
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r atelY tested for reading, math and posttest scores. All but sepa 

Of these comparisons lacKed significance at the .10 level. 
one 

The exception involved correlation of math scores on the WRAT 

with performance on the classification test: System-assigned 

<~ = .72>· vs. student-assigned<~= .23>. ~ = 1.89, ~· = .06. 

In other words, there was a high correlation between math 

achievement and concept acquisition among students who received 

the system~assigned strategies and a low .correlation between math 

achievement and concept acquisition among students who used their 

own strategies. Although this is a borderline effect, it 

suggests that the effect of the system-assigned strategies was 

positively influenced by pretreatment mathematics abi 1 it y . 

Conclusions 

The direction of differences between group means is 

consistent with the hypothesis that system-assigned strategies 

can enhance acquisition of coordinate concepts. The comparison 

between the two treatment groups approached signif i cance at the 

.05 level. Regression analysis demonstrated that nearly half of 

the error variance can be attributed to differences in math and 

reading ability. Most of the remaining error variance was 

j ing and probably due to unmeasured differences in cognitive ability. 

Generalizing these tentative findings i s a two-sided issue. 

> between On one hand, the use of an atypical group of students from a 

groups. continuation high school argues against generalizing results to 

lsed on the other high school populations. On the other hand, the 

. 1). detection of a border! ine effect in a group with diverse reasons 

for failure in ordinary school settings should engender some 

51 



Al 1 en Acquisition of Coordinate Concepts-- Al 

confidence that the experiment could be repeated with significa th 

results, if a normal group of high school students were used. ha 

Math as a Task-relevant Aptitude 

Differences in the math X classification test correlations 

for students receiving system-assigned strategies and those 

relying on self-selected strategies suggests that moderate leve l 

of ability in mathematics was a requirement for successful 

adoption of the system-assigned strategies. This is not 

surprising since the the recommended strategy for selecting 

examples and comparisons was stated in terms that required an 

ability to think in logical terms about set relationships. 

The positive i nfluence of mathematics ability on posttest 

performance also provides indirect support for the global model . 
proposed by Allen and Merrill <1984). The global model predicts 

that system-assignment will be~ effective than 

student-assignment for students with high aptitude, and less 

effective than embedding for students with low apt i tude. The 

hypothesis that system-assigned learning strategies would enhance 

concept acquisition was therefore dependent on the crucial 

stipulation that the task-relevant skills of students be 

moderately strong. Due to the smal 1 pool of potential subjects, 

the investigator was forced to violate this important 

stipulation. Of the participating high school students, 67 

percent had math achievement scores that were below the 

seventh-grade level. It is 1 iKely, ther-efore, that 

system-assignment was an inappropriate method for many of the 

experiment subjects and that embedded strategies <such as one 
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that explicitly compared matched example/non-example pairs) would 

have been a more effective treatment for these students. 
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Table 1 

Analysis oi Covariance 

System-assigned vs. Student-assigned Strategies 

Source 

Covariate 
Conceptal Ability 36.1 .08 . 78 

Between Group 1 1573.2 3.55 .07 

Exp la.i ned 2 804 . 6 1. 81 .18 

Ta.bl e 2 

Correlation oi Student Ab i lity with 

Group 

System-assigned 
strategy 

Student - assigned 
strategy 

* Q. < • OS 
** Q. < • 01 

Classiiication Periormance 

n 

20 

19 

Conceptual 
Abi 1 i ty 

.12 

.43 

Reading Hath 
Achievement Achievement 

.35 .72 ** 

.63 * .23 
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Abstract 
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2 

Research examining the contribution of pictures to young children's 

recall of prose materials suggests that pictures can be used to 

facilitate the recall of information presented in prose passages . 

Can positive effects found with young children be extended to older 

learners? If picture effects are present, are they durable over 

time? Data collected from two experiments including college 

students provide evidence for an affirmative answer to both 

questions. 
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Prose-Relevant Pictures and Older Learners' 

Recall of Written Prose 

There is now substantial evidence that pictures can be used 

to facilitate the recall of information presented in prose 

materials. Levie and Lentz (1982), in a major review, concluded 

that "when illustrations provide text-redundant information, 

learning information in the text that is also shown in pictures 

will be facilitated" (p. 225). The reviewers reported that the 

average improvement was 36% for groups reading with pictures in 

comparison to groups reading text alone. Most studies reported in 

the literature investigating the contribution of pictures to prose 

learning have used younger learners (grades K-6) as subjects 

(Alesandrini, 1984; Levie & Lentz, 1982; Levin, 1981; Levin & 

Lesgold, 1978). In the Levie and Lentz review, 23 studies examined 

learning illustrated text information. Of these 23, only three 

included more mature learners (i.e., post-secondary school 

learners) as subjects. Additional studies with older learners are 

needed in order to determine if the results with young children can 

be generalized to other audiences. 

This study investigated the possible contribution of 

prose-relevant pictures to the recall and retention of information 

presented in written prose materials with older learners as 
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subjects. The first variable considered in this investigation was 

the extension of the positive picture effects found with young 

children to college-age students. The second variable considered 

the durability of the picture effects. Peng and Levin (1979) 

suggested that 11 in order to prove implications for classroom 

learning situations, it must be demonstrated that gains 

attributable to pictures are not short-lived" (p. 39). The 

durability of picture effects with second and fourth graders over a 

3-day period has been demonstrated (Levin & Berry, 1980; Peng & 

Levin, 1979). 

In this study two experiments using older students as 

subjects were conducted. In the first experiment, recall of 

information presented in written prose materials was assessed 

immediately following presentation of a prose-plus-picture passage 

(or prose-only passage} and 14 days later. The second experiment 

was similar to the first but the delayed test was administered 26 

days following the immediate test. 

Experiment 1 

Method 

Subjects and Design. Fifty-two graduate students from a 

southeastern university were randomly assigned t o either a 

prose-plus-picture (27 subjects) or prose-only (25 subjects ) 
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group. In the prose-plus-picture condition, the students read the 

prose passages and viewed the accompanying pictures. In the 

prose-only condition the subjects read the prose passages without 

the pictures. 

Materials. Three human interest stories were chosen from 

Time, a weekly news magazine. The passages were approximately 

one-half to three quarters of a page in length, typed and 

double-spaced. One article described an individual who had set up 

residence on a traffic island on Manhattan. Another was about 

skateboarding in Madison, Wisconsin, and a third described a 

neighborhood's solution to waiting in long lines so that their 

children could see Santa Claus in a department store. 

For each passage, a single, 8 and 1/2 by 11-inch line drawing 

was produced to represent or duplicate the passage information. 

Levin (1981) has described the representation function of pictures 

as that of making the prose passage more concrete. The picture was 

presented on the page following the prose passage. The picture 

used for the traffic island passage is presented in Figure 1. 

Insert Figure 1 about here 

Five short-answer paraphrase questions were constructed for 

each passage using Anderson's (1972) recommendations. The 
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questions tested recall of information that was presented in the 

passage and specifically pictured. The five test questions for 

each passage were reproduced on three separate pages . The title of 

the passage appeared at the top of the appropriate test . Prior to 

Experiment 1, the 15-item test was administered to a group of 16 

graduate students to verify that subjects would not be able to 

answer correctly the questions without reading the prose passages 

and/or viewing the pictures. Average recall for the 16 graduate 

students was 3%. 

Procedure. The treatments were administered in a group 

format. Instructions were printed on the cover sheet accompanying 

each of the three prose passages (and pictures if appropriate) . 

Subjects in the prose-plus-picture group were instructed to read 

the passage and view the accompanying picture once . Prose-only 

subjects were instructed to read the passage once. Subjects read 

the material at their own pace . Subjects were asked to raise their 

hand when they had completed the task . The experimentor collected 

the instructional treatment and admi nistered the appropriate 5-item 

test. A similar procedure was used for passages two and three. 

Fourteen days later the students were tested in the same manner, 

with the same 15-item test as used in the immed iate condition (five 

items per passage) . 
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After Experiment 1 was completed, a problem was identified 

with regard to one of the 15 test items. Based on information 

presented in the prose passage, more than one correct response was 

possible. As a result, the item was deleted from the analysis. 

The first analysis compared the prose-plus-picture group with 

the prose-only group for the immediate and delayed testing 

conditions. One-tailed significance tests were used based on the 

direction of differences found in previous studies with young 

children and the limited number of stu.dies done with adults. In 

the innnediate testing condition, the average recal l of 

prose-plus-picture subjects (88%) was significantly higher than 

that of control subjects (75%}, .! (50) = 4. 00, £<.001 (one

tailed). For the 14-day delayed testing condition the average 

recall of prose-plus-picture subjects (87 %) was al so significantl y 

higher than that of prose-only subjects (71% ) , .! (50) = 4.96, 

£<. 001 (one-tailed). 

The second analysis was performed to determine i f a 

significant amount of information was lost over the 14-day delay 

for both the prose-plus-picture and prose-on ly groups. 

Prose-plus-picture subjects' average recall of i nformati on in t he 

innnediate (88%) and delayed (87%) conditions was not 
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statistically different, 1!1<1. In the prose-only condition, the 

average recall for subjects was 75% and 71% for the immediate and 

delayed testing conditions, respectively. When subjected to a 

paired !-test this difference was significant (!(24) = 2. 12, R<.05 

(two-tailed)). Picture effects were observed in the immediate and 

14-day delay conditions while a significant amount of information 

was lost over time only in the prose-only group. 

Experiment 2 

The second experiment was conducted to determine if the 

results observed in Experiment 1 would be similar if the time 

between administration of the treatments and the delayed test was 

extended. Materials, methods and procedures were similar to 

Experiment 1 but the time between the immediate and de l ayed test 

was extended to 26 days. 

Method 

Subjects and Design. A different group of forty-seven 

graduate students from the same southeastern universi t y as subjects 

in Experiment 1 were randomly assigned to prose-plus-picture (22 

subjects) and prose-only (25 subjects) groups. As in Experiment 1, 

students in the prose-plus-picture condition read the prose 

passages and viewed the accompanying pictures. In the prose-only 

condition, subjects read the prose passages without pictures. 
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Materials. The prose passages and pictures used in 

Experiment 1 were also used in Experiment 2 (three passages, three 

pictures). In addition, the same 15-item test was used. The one 

problematic item observed in Experiment 1 was rewritten. 

Procedure. The treatments were administered in the same 

manner as they were for the first experiment. Testing was done 

immediately following completion of the treatments and 26 days 

following the administration of the treatments. 

Results and Discussion 

Significant picture effects were identified in both the 

immediate and delayed testing conditions. In the immediate testing 

condition, the average recall of prose-plus-picture subjects (89%) 

was significantly higher than that of prose-only subjects (79%), 

!(45) = 3.60, .E_<.001 (one-tailed). For the delayed testing 

condition (26-day delay) the average recall of prose-plus-picture 

subjects (75%) was also significantly higher than that of 

prose-only subjects (61%), !(45) = 3. 91, .E_<.001 (one-tailed). 

Average recall was lower for both groups in the delayed testing 

condition. Prose-plus-picture subjects' average recall in the 

immediate (89%) and delayed (75%) conditions was statistically 

different, paired !(21) = 9.01, .E_<.001, two-tailed. Prose-only 

subjects ' average recall in the immediate (79%) and delayed (61%) 
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conditions was also statistically different, paired t(24) = 9.58, 

£<.001, two-tailed. Picture effects were durable over the 26-day 

delay, but both groups lost a significant amount of information . 

General Discussion 

Results of this study support the claim that prose-relevant 

pictures do contribute to older learners' increased recall of prose 

materials. In two experiments, graduate students who read prose 

passages and viewed accompanying pictures remembered more of the 

information that was pictured and included in the prose passages 

than those students who read the same prose passages without the 

pictures. Facilitative picture effects were observed in both 

immediate and delayed (Experiment 1, 14-day delay; Experiment 2, 

26-day delay) testing conditions. The prose-plus-picture groups 

retained more information over the 14-day (Experiment 1) and 26-day 

(Experiment 2) delays than the prose-only group. In the 14-day 

delay condition the prose-plus-picture group, in contrast to the 

prose-only group, did not lose a significant amount of 

information. While both the prose-plus-picture and prose-only 

groups' average recall was significantly lower for the 26-day 

delayed testing condit ion (Experiment 2) than in the immediate 

testing condition, the difference between the average recall of 

prose-plus-picture subjects and prose-only subjects increased. 
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Levin (1981) has argued that subjects' increased recall in 

prose-plus-picture conditions in contrast to prose-only conditions 

may be due to greater memory trace strength in the prose-plus

picture condition. He stated, "According to the representation 

function, pictures lay down a 'memory trace' that .•• is stronger 

than that associated with a strict verbal representation of the 

text" (Levin, 1981, pp. 214-215). 

Findings of the current study are consistent with studies 

reported by Levin and Berry (1980) and Peng and Levin (1979), in 

which the subjects were children and prose passages included human 

interest and novelty stories. In the current investigation average 

recall for prose-plus-picture subjects was 10%-16% higher than that 

of prose-only subjects. Levin and Berry and Peng and Levin 

reported similar results (13%-20%). In both the Levin and Berry 

and Peng and Levin studies, representational pictures were used in 

the picture conditions. 

The magnitude of the picture effects observed in this study 

were lower than the average improvement (36%) reported by Levie and 

Lentz (1982). This lower average improvement may be due to ceiling 

effects present in both experiments. In Experiment 1, 

prose-plus-picture subjects' average recall of information in the 

immediate and delayed testing conditions was 88% and 87%, 
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respectively. Similar ceiling effects were observed in Experiment 

2• Alternatively, some of the pictures included in the 23 studies 

reviewe~ by Levie and Lentz may not have functioned as 

representational pictures using Levins' (1981) definition. 

Finally, as Levin and Berry (1980) have suggested, the particular 

type of prose passages (human interest stories) may have affected 

the size of the picture effects. 

Can positive picture effects found with young children be 

extended to older learners? If found, are the positive picture 

effects durable over time? Results from this study provided 

support for an affirmative answer to both questions. Further 

extension of the findings to other audiences, for example, adult 

learners who are not involved in formal school settings, is 

needed. The limits of the durability of positive picture effects 

warrants further study. If individuals, in fact, can remember more 

information over extended periods of time reading prose with 

pictures, then these results would have practical implications for 

educators, instructional designers and others involved in the 

educational process. 
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Reader Theories, Cognitive Theories and Educational Media Research 

This paper is the introduction to an inquiry into the relation

ship of post structural reader theories to cognitive theories in the 

study of educational media. Tii.is inquiry will define some basic 

concepts in reader (Harari, 1979) and cognitive theories, and des

cribe their similarities and differences. It will recommend applica-

tion for media research in the separate paradigms from which these 

theories emerge. My presentation today represents only the first 

. portion of this larger inquiry. 

Explanations for lea!1ling when instructional media are employed 

in an educational setting have traditionally drawn upon a behavioral 

model. Current research and theory in instructional technology in-

dicate the limitations of such a model and the difficulty, in 

general, of assessing the effects of a medium. Exploration of cogn1-

tive theories has recently provided researchers with a more elegant 

explanation of learning. In fact, the power of these theories to 

inform the construction of learning models, such as the propositional 

IOC>del, is great and far from exhausted. Cognitive theories, however, 

assume a psychological explanation for learning which emphasizes in

dividual mental functions and considers the individual as a unit. 

While this approach is a time honored one and necessary in educa-

tional research, there is another approach to learning that is not 

often employed in this field. That approa.ch is a structural one. 

Disciplines , such as biology, zoology, anthropology, sociology 

and communication arts, to .mention a few, inquire about the nature 

of human behavior. Investigators in these fields employ psychological 
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and social models for explanations :Jf behavior and a description 0~ - . 
interaction. Psychological and social models exist side by side, 

albeit not always peacefully, within these disciplines. In fact, i 

is the debate between proponents of these diverse models which 

helps elaborate the description of human behavior. 

An educational investigator working within the psychological 

model might ask the question, ''How does a viewer learn from a pre-

sentation?"; while an investigator employing a social model might 

"How do viewers derive meaning from a presentation?". Yet the 

latter question does not vitiate the fonner . They may in fact be 

considered complementary since educational research deals with 

social, psychological ht.nnan beings. The former question constructs 

the viewer in a psychological form, while the latter constructs the 

viewer in a social mode. The dichtomy persists even though post 

structural reader theories appropriate psychoanalytic theories, 

such as those of Freud and Lacan (Harari, 1974) , to partially con

struct the viewer. The difference resides in the dichitomous 

application of psychoanalytic theory within the two paradigms. A 

cognitive paradigm applies these theories to explain learning and 

brain functions where the brain of the viewer is considered as a 

tmit. Structural and post structural theories, however, focus on 

the viewer as a member of a social group historically and at a momJ 
in time. These theories appropriate psychoanalysis to partially e~ 

plain how a viewer creates meaning. 

One method of approaching the question, ''How does a viewer 

derive meaning? 0 is the application of structural analys is. 
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Loosely conceived, structuralism is a way of thinking about the 

world which is predominantly concerned with perception and the 

description of structures. This notion of structuralism, then, 

would include researchers working in many disciplines under varying 

paradigms. Piaget, for example, working within the cognitive 

p~radigffi would be called a structuralist, since he describes and 

works with structure. Loosely conceived, a new form of behaviorism, 

sociobiology, would be considered a structural theory, because its 

proponents study the social interaction of animals. 

. More strictly conceived , however, structuralism provides a 

framework for organizing and orienting any study concerned with the 

production and perception of meaning. It focuses on those human acts 

or behaviors that involve cultural construction the way that speech 

acts involve sentences. It is this notion of structuralism which 

provides a rich framework within which to examine media viewers and 

their social knowledge . 

It is important, here, to understand some basic concepts of 

the more narrowly defined structuralism. This theory talks about 

the concept and perception of meaning rather than the concept of 

learning . ''Meaning", here, is that which one intends to convey by 

a human act, especially language . ''Meaning" may be an act signified 

by language. In this theory knowledge accrues by perception of 

meaning, not by information processing, nor the acquisition of a 

skill, nor the construction of strategies of knowledge. Structurally 

conceived, the relationship between the observer and the observed 

becomes primary. Knowledge, here, resides in the relationships 

which people construct and then perceive. 
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Semiotic analysis was the first fonn of stn.icturalism (before 

Levi Strauss) which offered a model to decode linguistic and media 

texts. While this analysis focused on the stn.icture of a film or 

television presentation and the embedding of messages within the 

form of the medium, it failed to consider the interaction of the 

viewer with the medium. Employing the same basic structural pre

mises, post stn.ictural investigators have suggested models of 

analyses which include the viewer and his/her perceptions. Such 

theories are currently called reader theories, theory of the sub

ject, and deconstnJction theories . The inclusion of the reader 

or viewer in the structuralist equation brings the model closer 

in fonn to cognitive learning theories. 

What, if any, are the similarities between post stnJctural 

reader theories and cognitive lea:rning theories? Are they only 

dichotomous? Can they both contribute in a complementary fashion, 

to the elaboration of our concept of learning and media? I will 

attempt to partially explore that relationship here. Within the 

behavioral paradigm, educational researchers were interested in 

the learner and learning . The learner was defined as someone who 

responded to a stimulus and who was active. It appears that action 

within this paradigm simply meant outward motion, because the 

observation of outward motion was the only way one could evaluate 

learning or response to a stirrrulus . Outward motion could include 

a pencil response to a verbal question. The idea of action, then 

was simply that it was re.action, not action motivated by intention 

nor coming from within. Within the behavioral paradigm the learner 
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was said to learn by engaging in repeated trials of the behavior to 

be learned, by the application of reinforcement to the practice of 

the behavior, by the presence of cues and prompts and the fading of. 

such. It is not the purpose of this paper to mount an argument 

against the behavioral paradigm and the definition of learning or 

the learner within that paradigm, but simply to evoke the old de

finitions for purposes of comparison with the new definitions in 

the cognitive paradigm. As we are now awar~a paradigm shift is 

occuring within the field of educational technology (Clark and 

Salomon, 1985) and has occurred within the area of educational 

research in general. (Wittrock, 1978, Weinstein and Underwood, 

1983, and Diekhoff and Diekhoff, 1982) . These shifts have also 

affected instructional design and development (Foshay, 1983, Terrell, 

1983) which area, to date, has been articulated with exquisite de

tail along behavioral lines. Perhaps this articulation is the rea

son why many academics, unfortunately, do not take instructional 

development seriously. ) 

I would like to consider learning and the learner in the cogni

tive paradigm, so that I may compare these concepts as they appear 

in the post structural paradigm. Learning is a richer concept 

within the cognitive paradigm, than it is in the behaviorla para

digm. Learners, Wittrock (1978) indicates are actively engaged in 

constructing or. generating meaning from material. The explanation 

builds on the behavioral definition of learning. When a learner 

interprets any stimulus, he/she constructs meaning based upon prior 

learning. Comprehension is a key concept here and proceeds with 
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the learner attending to incoming stimuli, accessing existing know. 

ledge to relate to it, abstracting new knowledge structures and 

finally encoding those into memory. (Rumelhart and Norman, 1978) 

This learning process results, in some cognitive theories, to 

lmowledge structures which then may be accessed to interpret new 

infonnation. This is a truly active event for the learner, not 

just a response to a stimulus. Meaning or understanding is genera 

by the learner not controlled by the technology or its designer. 

(Jt is a while since we have heard the words meaning or understandi 

since they had no place in the behavioral paradigm. Yet they are 

old concepts within gestalt learning theory and meaning is a centr 

concept, as I have noted, in the structuralist paradigm. Meaning 

in the cognitive and structuralist paradigms differs) . 

lhe shift to a focus on the learner and knowledge structures 

within the cognitive paradigm has vast i~lications for instructiol' 

al designers working within that paradigm. Designers will need 

to become less hardware oriented and less systems dependent or 

dependent on new systems which they should construct . They 

be "more concerned with how the viewer learns from media. 

to be concerned with facilitating, not controlling learning". 

(Jonassen, 1984) They will need to focus on learning to learn and 

it is this which should inform any new designs systems which emerge 

in the cognitive paradigm. As Winn (1981) so not~, they will 

need to focus on learning strategies, and expand mental effort to 

increase the learner's repertoire of mental skills . 
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It might be helpful to compare the view of the learner in 

the cognitive paradigm with that of the leanier/viewer in the 

structural paradigm. Within cognitive theories the learner is 

said to apply learning strategies to the material to be learned. 

He/she may use procedures to acquire, retain and retrieve dif

fe~ent kinds of knowledge and perfonnance (Rigney, 1978) . The 

procedures or competencies might include infonnation processing 

strategies, such as organizational skills; active study 

strategies, such as note taking or outlining; support strategies, 

such as time structuring or relaxation techniques; and metacogni

tive strategies in which leaniers become aware of and monitor 

their leaniing. 0~einstein and Underwood, 1983). 

Post Structural Reader Theories 

Learning is never spoken of as such within the structural 

paradigm and learners are never mentioned. Readers are mentioned, 

as are viewers, but the concern for the viewers' creation of 

meaning is cormnon to the two paradigms. As mentioned above, 

structuralism is concerned with the production and the perception 

of meaning and meaning is that which one intends to convey by 

a human act, especially language. Irranediately, one can see that 

this paradigm is concerned with media corrununication as a soci al 

act . 

Social issues were crucial research issues within the area of 

educational technology before World War II. The area, in fact, 

was called the audiovisunl ar ea an<l the organizntional name pre

ceeding AECT was DAVI, the Divi si on of Audio Visual Instruction. 

EO 



8 

Before 1940 artists, llollywoo<l filmakers, librarians, e<lucators, 

educational administrators, mass corrnnunication workers and govern-

ment representatives constituted the membership of DAVI. Varied 

professionals kept the interests in this field broad, but the 

broad perspective was lost after WWII in the age of specialization. 

Within the new instructional technology, participants gained rigor 

in research and design methods, but lost an interest in social 

issues. Areas of film and 1V studies and mass' communication in 

general did not lose this interest and as we developed rigorous 

experimental methods for instructional media inquiry~ they develop~ 

rigor in research of social issues in mass media. I have always 

thought it strange that instructional technology should consider 

social issues the domain of mass corrnnunications. It was as if 

educational media were associated only with lea111ing and brain 

functions. Yet, one may ask if the presentation of three cultures 

in a new national social studies videotape series called, "Across 

Cultures," is such, that student viewers may appreciate and vaule 

each culture. Our nonnal questions would have centered around 

the issue of how well can a student lea111 from this series? TI-ie 

series, however, prejudices the lea111er in favor of the wealthier l 
culture and tends to denigrate the poverty stricken culture . 

Evaluators measuring student recall of factual infonnation would 

not uncover this fact . Yet,we bypass the responsibility of in-

vestigating social issues in educational technology, because it 

does not fall within our research paradigm. And why should it 
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Are we not the ones who will design much of the educational videodisc 

programs? It is these types of questions within our field that 

call for a paradigm based on social communication such as the 

structural or post structural paradigm. This paradigm would 

accomodate such questions such as, "How does a teacher decode 

computer advertisements?" Designers and produc~rs of software 

should be interested in that issue . Questions of how educational 

messages are coded and decoded in any medil.Illl are of interest to 

us all. 

Structural analysis in film and television studies and mass 

media have offered us guidelines for the consideration of social 

issues in educational technology . Within this analysis the re

lationship between the observer and the observed becomes primary 

and meaning resides in the relationships which people construct 

and then perceive. 

Semiotocs, which is a system for the study of sign and symbols 

within any conununication system, offers us a theory within the 

structural paradigm. Methods of observing and decoding may be 

drawn from the social sciences, if one is to apply semiotic theory. 

Helpful semiotic studies and observational methods are slllllITUlrized 

in another paper (Becker, 1983) and are mentioned here as a base 

for research which followed. It is that research, post structural 

study, that is of interest here. 
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As mentioned above,post structural researchers building on 

structural concepts, have included the viewer, not just the text 

or the medium, in their structural equation. Some of these new 

theories may be called reader theories and are used, not just in 

literature, but in film and television studies. The difference 

with these reader theories and what preceeded them is the emphasis 

on the viewer and his/her construction of meaning. Heretofore, 

meaning within semiotic study was encoded in the text. Now, 

meaning does not become meaning until the reader or viewer decodes 

what has been encoded in the text or film or 1V presentation. 

This is the development that brings post structuralism closer to 

cognitive theory. Post structurally, meaning can only be under

stood as what the individual intends. It is, therefore, the in

dividual's intentions which produces the specific relations of 

differences or similarities, within the structural unit. 

How would the learner be perceived in post structural 

Essentially he/she would be understood as the subject (Coward 

and Ellis, 1977) of the meaning, since he/she creates meaning from 

the text or media presentation. How does that understanding dif

fer from the leanier in the cognitive paradigm? The difference 

resides in the fact that post structural study deals, as mentioned 

above, with social knowledge, so the learner or viewer is construe 

as a social person be longing to a group, not as an individual pers~ 

whose brain is a unit. Investigation of how social groups such as, 

first graders, female math students or first time compuer users 

construct knowledge would be conducted. Analysis of how the text 
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or media presentation is encoded is ignored, but becomes secondary 

to the questions of decoding by a specific social group. (Culler, 

1982) In fact, messages may be so encoded in the presentation 

that space for certain viewers, such as female math students or 

first time computer users, is excluded. Yet, these exclusions 

may not be obvious to the designer. It is the viewer who has to 

tell us. Psychoanalytic theory (Lacan, 1977) can be used to 

help us understand the viewer and his/her social knowledge. 

Tiris portion of the inquiry into the relationship between 

cognitive theories and reader theories has attempted to describe 

notions of meaning and the learner within the two paradigms. It 

has describ~d some of the assumptions underlying both these 

theories, and suggested implications for.handling social and 

psychological research issues in educational technology. The 

next section will describe those successful reader theory studies 

which could be used as guidelines for educational technology 

research. 
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Research Problem -
prior to explaining the research problem addressed by this study, two 

questions should be considered. The first question that should be 
considered is, 11What is encoding specificity anyway?". The second 
correlative question is, "Why is encoding specificity of significance to 
the field of educational technology and its related interest areas?" 

Considering the first question, encoding specificity is a 
psychological construct that involves the interaction between the encoding 
phase of memory, or the learning context, and the stored memory trace, and 
retrieval cues present at the time of testing for l earned information. In 
other words, retrieval of a memory trace at the time of testing, can be a 
direct function of the match between cues given during l earning, and cues 
provided during testing. The more isomorphic learning context cues are 
with testing context cues, the more likely the probability of successful 
memory performance. Of course, given a miss-match between these elements, 
the inverse will occur. The major issue here is that memory of learned 
information is not simply a function of cognitive or mental factors alone, 
but is actually influenced by cues given at the time of learning and cues 
given at the time of testing. Considering the logical progression of the 
encoding specificity theory, it is possible then to have information 
learned or stored in memory, but with testing cues too abstract in relation 
to learning context cues, test performance becomes a function of t he type 
of cue provided, not what was actually learned. In other words, the 
learner has learned the information, or mastered certain objectives, bu t 
performance fails as a function of the test not what material has been 
mastered by the learner . 

The answer to the second question may at this time be obvious . 
Encoding specificity is an important construct for educational tec hnology, 
since our primary objective is the design of eff ective learning 
environments, and the ability to evaluate the relative success of learning 
specific objectives. The encoding specificity construct adds an add it ional 
consideration to the design of learning environments that is the concern 
for the match between learning context cues, the stored memory trace, and 
testing context cues. Care should be taken, however, to not consider the 
encoding specificity construct as simplistic, or common sense. The counter 
argument to this notion is the large number of studies done i nvestigating 
encoding specificity and its complex effects upon memory (Tu lving, 1979; 
Thomson and Tulving, 1970). An additional argument favoring encoding 
specificity research as an important research t opic for educational 
technology, is the vast number of classroom tests that present mostly 
verbal information while related instruction may be visually oriented. 

Now that the encoding specificity construc t has been defined and its 
importance defended, why have the authors decided to further investigate 
encoding specificity since so much seems to be known about it already from 
psychological research. The primary problem in much of the psychological 
research on encoding specificity is the incongruence between psychological 
experimental designs and real learning environments typically found in 
schools and training situations. The traditional encoding specificity 
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study uses a paired-associate learning paradigm, processes subjects 0 1 
individual bases, and uses very simplistic learning tasks (i.e., sti 
response tearning). For example, the study by Tulving and Osler (19 
used the following experimental design. The two encoding, or learnin 
conditions were: (1) target words plus 9ue type A, and (2) same targe 
words plus cue type B, these form the paired-associate. The two retr 
conditions were: (1) present . retrieval cue type A, get response, and 
present retrieval cue type B, get response. The Tulving and Osler (l 
experiment resulted in the following percentages of correct recall. 

I 
. I 
I 

Learning Context 

Targets l ••• n+A 

Retrieval-Testing-Context 

See Cue A See Cue B 

62% 29% 

Targets l ••. n+B 33% 

62% l 
While their results clearly showed that even though both learning co 
groups received and learned the same target words, successful perfo 
was a function of test cue type, not what was originally learned. 

The problem with this type of experimental design, which represe 
the typical encoding specificity study, is that it is fa r removed fr~ 

classroom instruction which typically is group learning, with academ~ 
content, and group testing. The primary problem addressed by t he pre 
study is the highly clinical nature of past encoding specificity res~ 
The present study was designed to evaluate the effects of encoding 
specificity when learners were in a t yp ical classroom group learning 
environment, receiving an audiovisual presentation on an academic sub' 
and in a group testing environment. However, it was important t hat t 
basic encoding specificity design of 'target to-be-learned informat1~ 
'varying cue type' remain constant in the present study. In other wo 
the basic integrity of the encoding specificity design was not changd 
accomplish this the three learning conditions in the present study, 
presented the same to-be-learned target informat ion , but in different 
learning contexts, each having different contextual cues. However, t 

to-be-learned target information was identical in each of the three 
learning conditions. Similarly, there were three testing conditions , 
condition presenting a different set of cues corresponding to t he lea 
context cues. So the basic encoding specificity. design is apparent i 

present study but, students received their instruction in a classroom 
setting, seeing a slide-tape presentation, the instructional content 
information was a typical type of academic content material, and test 
was done in a classroom gro~p setting. 
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~rimental Design 

The present study represents the third in a series of studies done by 
the authors on the variable of encoding specificity, and its effect upon 
learning-memory-testing. The first two studies yielded significant 
results, partially supporting the encoding specificity hypothesis and 
revealing the significant relationship between the learning context, stored 
memory information, and the testing context (Caneles, Taylor, Altschuld, 
1983; Caneles, Taylor Dwyer, 1984). However, this study is an attempt to 
refine the pilot study (Caneles, et al., 1983) and follow-up study 
(Caneles, et al., 1984) by adding an instructional treatment and refining 
the testing, or cueing conditions. These refinements should yield results 
that are more generalizable to the classroom instructional situation. 
Addit'ionally, these refinements should result in the cross-over statistical 
interactions found in psychological experiments investigating the encoding 
specificity variable, but within the domain of a classroom learning 
environment (see hypothesis of interaction, Figure 5). During the 
AECT-1984 RTD presentation of the follow-up study the discussant, Dr. 
Lamber ski, recommended further experimentation with our research design on 
encoding specificity. Dr. Lamberski also suggested that educational 
technology researchers should follow through 'with their research by 
conducting a series of experiments on a given variable to refine and make 
more applicable their conclusions. 

The original pilot study partially supported the encoding specificity 
hypothesis, which states that: retrieval is facilitated if external 
retrieval cues, given during testing, match a part of what is stored in 
memory, as a function of the original learning context. While some 
researchers may claim such a hypothesis is common sense, in the real world 
of classroom testing, there is often little attempt to match instructional 
context cues to cues given on the test. Most classroom tests are verbal, 
but if visuals were a significant part of the instructional/learning 
context (i.e., medical and engineering instruction) recall will be 
debilitated. In this case, the learner may have learned the correct fact 
or concept, but given only verbal cues on the test, cannot effectively 
respond. The original pilot study used the following experimental design. 
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Figure 1: Original Pilot Study Design 
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Recall Test 

The pilot resulted in the following disordinal interaction finding pa 
support for the encodin& specificity hypoth~sis. 

22 
I 
l 

20 ~ 

18 I 
l 

16 + 
14 I 

T 
12 + 
10 I 

i 
8 t 
6 

I 
l 

4 + 
2 I 

I 
I 

Visualized 
Instruction 

Verbal Cue Test 

Free Recall Test 

Visual Cue Test 

Verbalized 
Instruction 

Figure 2: Original Resulting Interactions 

However, further analysis revealed that the strong results on the 
verbal-cue test occurred because the test was operating as a recognit 
test, rather than a cued recall test. Recognition tasks tend to bee 
than free recall and cued recall tasks. 
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In the second study, the verbally-cued recall test was changed to 
function as a cued-recall measure. To evaluate this change the second 
study was conducted using the following experimental design. 

Immediate 
Test 

Visualized 
Instruction 
Plus Audio I 
Program I 
Verbalized I 
Instruction 
Plus Audio I 
Program I 

Free Recall Visually-Cued 
Recall Test 

Figure 3 : Follow-Up Study Design 

Verbally-Cued 
Recall Test 

This design yielded the following change in the results, and again found 
partial support for the encoding specificity hypothesis, as indicated by 
disordinal interaction in Figure 4. 
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Figure 4: Follow-Up Study Interactions 

As can be seen, the verbally-cued test is operating more like a cued recall 
test than a recognition test. However, the encoding specificity hypothesis 
would have predicted a cross-over interaction, finding that subjects 
receiving visualized instruction would do well with visual cues during 
recall but not verbal cues, resulting in the following hypothetical 
interaction. 
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Figure 5: Hypothesized Resulting Cross-Over Interactions 

This did not occur in the follow-up study because the visualized 
instruction group's slide-tape instructional program contained a vi s 
slide with a word label indicating the part name. This label must h 
been stored in memory along with the visual context on the slide, si 
visualized instruction group performed equally well with the visua ll 
recall and verbally cued recall tests. 

The hypothesized interaction, presented in Figure 5, represent 
general hypothesis for the present study, which used · the 
design in Figure 6. 
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Figure 6: Present Study's Experimental Design 

The ins tructional programs were an adaptation of the Dwyer (1967) 
human heart instructional and testing materials. The instructional 
material s were adapted to fit the design of an encoding specif i city study 
however, this adaptation did not change the validity of the Dwyer materials 
as a logical audiovisual instructional program about the parts and 
operation of the human heart. The Dwyer instructional materials about the 
human heart consist of an instructional presentation designed to teach the 
names of the parts of the heart, heart part locat ions, and the part 
functions during the blood flow process taking place as the heart operates. 
The Dwyer instructional program on the human heart has been adapted to a 
variety of experimental studies, ranging from programmed learning, print 
materials, and computer based learning. The present study uses t he 
instructional media of a slide-tape audiovisual c lassroom presentation of 
the basic Dwyer heart instructional program. 

The experimental design is a 2x3x3 Lindquist type-II design. There 
are two between subjects variables and one wi thin subjects variable. The 
within subjects variable was time of testing. The two levels of the within 
subjects variab le are immediate testing and seven day delayed testing. 

The first between subjects variable was type of instructional program. 
Each instructional program was a slide tape program about the parts and 
operation of the heart . Each of the three instructional programs provided 



the same to-be-learned ·target information, which was the names 
of the heart, and the heart phase names. This information was prov1 
the audio portion of the slide tape program, which was from the. ori 
Dwyer heart audio script. All three instructional programs used th~ 
audio program tape, having the same heart part / phase description, an 
pacing by a synchronized pulse . The difference in the three instru 
programs was the type of cue provided by the slide portion of the 
audiovisual program. 

The first level of the instructional program variable was the ~ 
only slide set plus the audio program. The audio program was 22 mi 
length and described the parts of the heart, the part names and loca 
in detail, and the heart's operation. The first level of the instru 
program variable slide set contained 37 color visual illustrations of 
heart . Each of the slides contained an arrow, or arrows, pointing t~ 
part being described by the audio program, or the phase or operation 
described. The visual only slide set provided only visual cues one 
slide. 

The second level of the instructional program variable was the 
with verbal label slide set. This instructional program used the sa 
audio program tape but the cues given were quite different than leve' 
The same 37 color visual illustration slides were used, as in level 
but the slides contained a verbal label describing the part name·, 
operation, or phase, being explained on the audio program. 

The third level of the instructional program variable was the v 
only slide set . The same audio program tape was used, but again the 
provided in the learning context were quite different than the level 
and two instructional programs. The verbal only instructional progr 
contained 37 slides, each slide presented a heart part name, or name 
phase names, as being described by the audio program . There was no 
information provided on the slides for level three, but the verbal l 
were the same as those given in level two . So while, each of the th 
levels of the instructional program variable provided learners with 
to-be-learned target information, heart part names / phase names, t his 
information was provided with different cues given in the learning c 
Therefore, while all three groups received the same to-be-learned ta 
information, it is likely that they processed this information in di 
ways, contingent upon cues given in the learning context. 

The second between subjects variable was the type of cue provid 
during testing . The first level of the test cue variable was the fr 
recall test. · As the name implies, _ in the free recall condition the 
subjects had to write down the names of the heart parts and phase na 
from memory. The second level of the test cue variable was the 
visually-cued recall test . Subjec ts in this group saw a set of colo 
illustration slides of the heart. Each slide contained an arrow, or 
arrows, pointing to a heart part, or describing a heart phase . The 
had to write down the correct name of the part or phase that the ar 
the visual illustration slide po i nted to . The third level of the te 
variab le was the verbally-cued r ecall test . Subjects in this group 
set of s 1 ides, with each slide containing a three letter cue of a he! 
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part name or phase name. The three letter cue cons isted of the first three 
letters of a heart part name. For example, for the heart part name 
Myocardium, the letters Myo would be given on the slide. Each of the 
testing conditions tested for the same objective -- the attainment or 
memory of the heart part names or phase names . But each testing condition 
provided different external cues. 

Subjects for the study were 81 freshmen from Ohio State University. 
Subjects received course credit in their beginning level psychology course 
for participation. Subjects signed up for the study, and names on the 
sign-up sheet were randomly distributed to each of the three leve ls of the 
instructional program variable . Each level of the instructional program 
variable was conducted during one day, but at different times • 

Each of the instructional program level groups were given the same 
amount of time to interact with the heart instructional programs. After 
their program ended they were randomly distributed to testing condition. 
The three tests were conducted by the experimenters. Each test type group 
was given a maximum amount of time to respond. This was defined as the 
time needed for all persons to complete writing on their response sheets. 
Upon completion, subjects were given instructions to return in one week for 
the delayed testing variable. 

Results and Conclusions 

Data analysis has been conducted on the resulting data, using the 
results of the immediate testing level. The delayed testing data has since 
been collected, and will be analyzed and presented in a future research 
article by the authors. The resulting analysis of variance data is 
presented in Table 1, Part 1. Resulting means and standard deviations are 
presented in Table 1, Part 2. 

Table 1, Part 1 
Resulting Analysis of Variance Data 

Source 

Between Subjects 
Instructional Program 

Variable 
Test Cue Variable 
Interaction 
Error 

Sums of 
Squares 

200 . 07 
47 .18 

319.62 
1640.66 

Mean 
Squares 

97 

100 . 03 
23. 59 
79.90 
22. 78 

DF 

2 
2 
4 

72 

F Ratio 

4.390 
1.035 
3.507 

Prob
ability 

0.016 
0.360 
0 . 011 



Table 1' Part 2 
Resulting Means and Standard Deviations 

I Free Recall Visually-Cued Verbally-Cued 
I Test Recall Test Recall Test 

Visual with I 
Label Slidesl 12 . 4 12.2 13 . 8 12 
Plus Audio I Sd=6.44 Sd=4.41 Sd=S . 56 
Pro ram I 
Visual Only I 
Slide Set I 7 . 1 12.9 8.3 
Plus Audio I Sd=3 . 17 Sd=3 .44 Sd=3.67 
Pro ram I 
Verbal Lab ell 
Slides I 9.7 6.2 12.7 
Plus Audio I Sd=S.39 Sd=S. 33 Sd=4.5 
Program I 

I i 
I 9.7 10.4 11. 6 10 
I 

The resulting significant interaction between the instructional 
program variable and test cue variable [f,(2,72df)=3.507,p<.Ol] find 
support for the encoding specificity hypothesis in this st~dy. The 
significant interaction is graphically displayed in Figure 7 . 
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Figure 7 : Significant Interaction Instruction x Test Cue. 

As can be seen in Figure 7, and from the resu l ting pattern ~ 
simple effect means in Table 1, Part 2, test cue type and learnin~ 
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context cues, had a significant effect upon the ability to perform at 
the time of testing. In all three instructional conditions, the 
subjects received the same to-be-learned target informat i on, in th i s 
case heart part names and phase names, but in different learning 
contexts. Each of the instructional programs provided different cues 
at the time of processing to-be-learned information. If a miss-match 
existed between type of cue provided during learning, and type of cue 
provided during testing, performance on the instructional objective 
debilitated, even though subjects had stored in memory the 
to-be-learned heart part names and phase names. 

These results indicate that test performance can be 
significantly effected, either positively or negatively, by the type 
of cues given at the time of testing. In this case, if the 
inappropriate cue is given on the test, performance is not so much a 
~atter of what the individual has learned, but more a result of the 
miss-match between learning context cues--the stored memory 
trace--and testing context cues. Therefore, while learning may have 
occurred in most learners, in a behavioral sense, inappropriate test 
cues will result in their demonstrated performance being a function 
of test cue type rather than acquired intellectual skills. 

Preliminary data analysis and results have indicated that the 
refined experimental design has resulted in the typical cross-over 
interacti-on found in traditional encoding specificity studies in the 
psychological area (Figures 6 and 7). More importantly, these 
results were achieved using a classroo~ group learning situation, in 
which academic type content was presented, and testing took place in 
a classroom setting. These preliminary results indicate that cues 
provided in the instructional setting should be isomorphic to cues 
provided during testing. If visuals make up an important part of 
instruction, similar visual cues should be provided on the test. 
Similarly, if instruction is essentially verbal, spatial task s on the 
test may be inappropriate. While this basic principle seems like a 
simple rule to follow, it is amazing that with all of our 
sophisticated methods of visualizing content testing still remains, 
for the most part, verbally oriented. 
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Abstract 

In the present study, the effects of judgmental and 

non-j~dgrnental CAI on the self-esteem and mathematics achievement of 

rellledial junior-high students were examined. Each of 44 students was 

given a self-esteem pretest. The subjects completed a basic 

mathematics facts drill and practice CAI program with varying degrees 

of judgmental feedback, and were posttested on the self-esteem scale. 

Although no statistically significant differences were found among 

the treatment groups, this result was more likely due to the 

short-term nature of the study, rather than an absence of a 

relationship betw~en judgmental feedback and learner self-esteem. 
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Examining the Effects of Varied Computer-Based 

Reinforcement on self-Esteem and Achievement: 

An Exploratory Study 

There is considerable evidence to suggest that computer-assisted 

instruction (CAI) is a highly effective mode of delivery for 

instruction (Kulik ,1983). Several authors have shown that CAI is 

especially effective for self-motivated, high-achieving learners 

(Hoffman & Waters, 1982; Gershman & 5akamoto, 1981; Menis, Snyder, & 

Ben-Kohav, 1980). However, recent attempts to utilize computers with 
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CA 

wa 

He 

SE 

r 

migrant and minority students have also been successful (Crandall, 1 

1976; Saracho, 1982) In addition, other studies have shown that CAI 

can produce achievement gains when used with low achievers in basic 

skills areas (Suppes, 1981). Specifically, CAI drill and practice 

programs, used as "electronic flashcards" with these students has 

been effective (Charp, 1981; Edwards, Norton, Taylor, Weiss & 

Dusseldorp, 1975). 

In a recent study on the effects of CAI on student attitude, the 

authors concluded that the children who participated in CAI programs 

believed the non-judgmental nature and the infinite patience of the 

computer made learning more pleasant than coentional instructional 

strategies, such as teacher-directed practice and discuss i on (Lawton 
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& Gerschner, 1982). The positive attitudes of these students were 

attributed to the fact that the computer provided consistent 

feedback, never showed signs of anger or frustration, and left the 

students with a general feeling of having learned "better" (Clement, 

1981). Other authors have also found that students' attitudes towards 

CAI are generally positive (Caffarella, cavert, Legum, Shtogren, & 

wager, 1980; Duby & Giltrow, 1978; Garraway, 1974; Smith, 1973). 

However, the effects of CAI on broader affective traits, such as 

self-esteem has not been established. 

One of the key benefits of CAI, however, may be the control of 

reinforcement, appropriate to the characteristics of the individual 

learner, and the corresponding lack of teacher criticism. During the 

past decade, the educational community has concentrated much 

attention on the effectiveness of conventional teacher praise as a 

reinforcer. Several researchers have shown that praise can be an 

effective reinforcer used consistently and appropriately (Heller & 

White, 1975; Lipe & Jung, 1971; Meyer, Bachmann, Biermann, 

Hempelmann, Ploger, & Spiller, 1979). However, Brophy {1981) noted 

that praise is rarely used in a systematic way to reinforce desired 

behavior. Several studies have supported Brophy's contention that 

teacher praise can often have deliterious effects on student 

performance. Such praise is inconsistently provided, and students 

tend to feel demeaned when they are praised for correct responses on 
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tasks they view as simplistic or trivial (Bates, 1979; Meyer, et al., 

1979~ Silberman, 1969). 

The effects of judgmental kinds of learner-computer interaction 

on the performance of low-achieving students requires further study . 

In addition, although much is known about the effects of teacher 

praise as a reinforcer in conventional classrocm settings, little 

research has been done on the effects of positive and negative 

reinforcement in CAI, where the interaction can be controlled more 

less absolutely. In this study, the effects of various types of 

reinforcements on both learner achievement and the self-esteem of 

low-achieving students were studi ed. 

Methods 

Subjects 

The subjects of this study were 44 eighth grade mathematics 

students, drawn from three remedial mathematics courses. Placement 

these courses was based on teacher recommendations and standardized 

test score results. The average Comprehensive Test of Basic Skills 

mathematics score for students in this study was the 39th percentile. 

The ethnic composition of the study group was primarily Anglo, with a 

mi nority of Hispanic and Black students. 
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6 

Materials -
: interaction 

·ther study, Four CAI treatments were employed. The basic CAI program 

teacher consisted of three sets of 10 randanly generated, multiplication fact 

·s, little drill and practice problems, with factors ranging from one to nine. 

-ative After a brief, personalized introduction, the computer alerted the 

lled more or student to prepare for an upcoming problem and then "flashed" the 

es of problem across the screen in low-resolution graphics for 

s teem of approximately one second. The students were then shown the entire 

problem in regular computer text for approximately three seconds. 

For example, a typical problem might be: "8 X 8 = ?" The computer 

then prompted the student with, "The answer is ?" At this point, the 

student entered the answer and the computer displayed the correct 

answ for approximately 5 seconds. The students were the told to 

prepare for the next problem, whereupon the computer repeated the 

2matics above procedure. The program was entirely computer-paced, displaying 

?lacement in the problems and prompts at pre-defined rates, which the learner was 

~ndardized unable to change. The program. was modified to include four levels of 

i. c Skills systematic feedback. 

percentile· Affirmation of response only. For the purposes of t his study, 

lglo, with a affirmation of . response refers to notifying the learner of the 

correct response, without any feedback as to the nature (correct or 
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incorrect) of the learner's response. 

Affirmation plus positive reinforcement for correct response. 

Students were notified of the correct answer and systematically 

praised by the computer for giving the correct response. In this 

program, the positive reinforcement nsisted of the computer 

displaying a happy face, ringing a bell and displaying the word 

"right" in bold green print. No feedback was provided to the 

learner when the incorrect response was given. 

Affirmation with negative reinforcement for incorrect response. 

Learners were provided with the correct response and systematic 

negative reinforcement when the incorrect answer was given. Negative 

reinforcement consisted of the computer displaying a frowning face, 

sounding a buzzer and displaying the word "wrong" in bold, red print. 

No feedback was provided to the learner when the correct response was 

given. 

Affirmation olus positive and negative reinforcement. This 

feedback version was a combination of the latter two treatments. 

Depeent Measures 

In addition to the four levels of CAI treatments described, the 

students were assessed on their achievement and their self-esteem. 

Achievement measure. The number of correct responses provided 
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by the learner for each of the three sets of 10 problems of the CAI 

r alll was recorded on magnetic disk. Validity of the CAI prog 

performance measure was established through expert review and 

comparison with print-based tests of multiplication fact mastery. 

self-esteem questionnaire. Prior to the CAI treatment, a 

pencil-and-paper Likert-type self-esteem questionnaire, developed by 

the author, was administered to the students This scale consisted 

of three parts. The f i rst of the three parts contained 12 items and 

focused on the students' mathematics-related self-esteem. For 

example, the student was asked to rate statemen such as "I try hard 

in math" on a five-point scale, ranging from "all of the time" to 

•not at all." The second part of the scale contained 1 6 items and 

concerned general self-esteem questions such as "I get along well at 

home" and "I am popular." The third part of the questionnaire 

contai ned 8 items addressed the students' self-esteem relat ive to 

using the computer itself. Typical questions from this section were 

"I am smart enough to learn about computers" and "I am not afraid 

about working with computers." Each section of the scale uti lized 

the same type of response fo?:1J'lat, The reliability of the self-esteem 

questi onnai re was Q.87, us i ng test-retest data obtained prior to the 

study. Validity of this meas ure was also established through 

coultation with experts in the field . 
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Procedure 

After the subjects were pretested for initial levels of 

self-esteem using the self-esteem questionnaire, they were designated 

as relatively high or low in achievement and randomly assigned to one 

of the four treatment groups. The students then completed three sets 

of 10 problems. Scores from each of the sets were recorded. After 

completion of the CA! treatment, the subjects were p:>stested for 

self-esteem using the same scale. 

Experimental Design and Data Analysis 

This experiment employed a completely crossed, 4 x 2 factoral 

design, featuring four levels of feedback (affirmation of response, 

affirmation with positive reinforcement, affirmation -with negative 

reinforcement, and affirmation with positive and negative 

reinforcement) and two levels of achievement, high and low (based on 

CTBS scores). Dependent measures included three measures of posttest 

self-esteem (general self-esteem, computer self-esteem, and 

mathematics self-esteem) and one measure of performance from each of 

three trials with a basic skills mathematics program. 

osttest self-esteem scores were ·analyzed with MANCOVA 

procedures, with pre-test self-esteem as the covariate. Achievement 
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differences were also analyzed with MANOVA procedures for repeated 

measures designs. 

Results 

The means for the individual pretest self-esteem measures are 

contained in Table 1 and the means for the individual posttest 

self-esteem measures are contained in Table 2. The affirmation of 

response with negative reinforcement treatment consistently obtained 

the highest reported levels of self-esteem across each scale. 

However, although there is a general trend of improvement in 

computer-related self-esteem across all treatment groups, the 

differences among the treatment means within each scale were not 

statistically significant. In addition, there were no s ignificant 

differences between high and low achievers. 

10 

The mean percentage of correct responses made during each o f the 

three trials of the CAI program are contained in Table 2. The 

performance across treatments was uniformly high on all trials, 

averaging over 90 percent accuracy for both high and low levels of 

prior achievement. No significant diffences among the means were 

found for either CAI treatment or prior achievement level • 
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INSERT TABLES 1, 2, AND 3 ABOUT HERE. 

Discussion 

The purpose of this study was to examine the relationship 

between the judgmental nature of CAI feedback used and the resulting 

achievement and self-esteem of learners. While no significant 

differences were found, several important points warrant discussion. 

The tentative hypothesis that non-judgmental, or neutral, 

feedback in CAI would produce the most favorable attitudes, and 

correspondingly, the highest levels of learner self-esteem was not 

supported by this study. This belief evolved from research in 

conventional instruction, which indicates that neutral feedback, as 

opposed to positive or negative reinforcement, produces the highest 

levels of achievement and motivation, when the learning task is 

simplistic in nature (Bates, 1979; Brophy, 1981; Meyer, et. al., 

1979; Silberman, 1969). Although not supported in the present study, 

this lack of support may be due to the short-term nature of the 

study, ratr than an absence of the relationship itself. 

Self-esteem is the product of many factors, including environmental 

factors such as family and friendships, and personal characteristics 
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such as attitude. An individual's level of self-esteem is determined 

through years of development. The participants in this study were 

subjected to the experimental program for only two instructional 

periods, for a total of approximately 90 minutes, with the actual 

treatment varying in time between 10 and 30 minutes. It is unlikely 

that any short-term change in instructional strategy, even those 

utilizing the bias-free capabilities of the computer, could produce 

noticeable changes in accumulated levels of self-esteem. The results 

of this study reinforce the strength of self-esteem as an evolved 

trait, in that no significant changes could be fostered through 

relatively short interventions. 

While no differences were produced in the brief time-frame used 

in this study it is possible that longer term interventions might 

prove effective . One might expect that high levels of self-esteem, as 

well as low levels of self-esteemare cultivated through proper 

learning experiences and manipulations of the individual's 

environment. If so, then perhaps self-esteem can be improved through 

the long-term use of planned positive, and controlled learning 

experiences. Computer-based instruction offers a potentially 

powerful tool in controlling the nature of the learner-instruction 

interaction, and perhaps the resulting self-esteem. 

The underlying assumption of this study is that CAI, by its 

natl.ire, is only as judgmental as the designer dictates. Computers 

t13 



Reinforcement in 

can be programmed to be non-judgmental in their assessments of 

learner performance, since , unlike teachers, they possess no 

inherent emotions. Computers are only capable of displaying emotion 

that the programmer deems appropriate. Feedback that is demeaning, 

or subject to misinterpretation on the part of the student, can be 

avoided. Computers can be programmed to be completely consistent in 

their use of whatever reinforcement is necessary. Hence, CAI should 

be an ideal instructional delivery system icertain types of 

feedback and inte=actions are found to be destructive to the 

self-esteem of the individual learner. 

Other factors may have hampered the present attempt to detect 

reliable, meaningful effects. There was an apparent "ceiling" ~ffect 

on the self-esteem measures, leaving l i ttle room for improvement on 

the posttest. In addition, the CA! task, multi plication fact drill 

and practice, may have contributed to the ceiling effect, due to the 

simplicity of the task. Since subjects did very well on the dri ll 

and practice program, averaging over 90 percent in each of the four 

treatments, it seems probable that the negative reinforcement 

features of the treatments were rarely seen. The lack of negative 

reinforcement might well have contributed to the cei ling effects by 

causing the students to perceive the computer as a pleasant way to 

learn. 

Some important genera l trends were detected i n this study. For 
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1 on the average, computer self-esteem scores improved examp e, 

somewhat for all the treatment groups, indicating that their 

attitudes towards CAI improved somewhat as a consequence of their 

exposure to the program (see Tables 1 and 2). In addition, students 

in the "affirmation of response only" and "affirmation plus negative 

reinforcement" treatments performed slightly better than the other 

14 

treatments. When the absence of negative reinforcement caused by the 

ceiling effects is considered, this result is consistent with the 

notion that "affirmation of response" alone yields the highest levels 

of both achievement and self-esteem. 

Because of the important pedagogical effects of learner 

self-esteem and the emergence of CAI as an important instructional 

delivery system, further study is warranted. The learni ng task used 

in the CAI program should be expanded to include both drill and 

practice and a tutorial segment that provide the basic instruction in 

a new skill or skills. This expansion would eliminate problems 

caused by the students being too faliar with the subject matter. 

Next, the self-esteem measures should be expanded in order to detect 

more subtle changes in learner self-esteem, by adding more items, 

eliminating item-overlap, and possibly adding a teacher observation 

portion to the scale. Finally, the time frame of the study itself 

should be lengthened , in order to examine longitudinal effects of CAI 

on learner self-esteem • 
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'J:he purpose of this study was to determine if student self-esteein 

and achievement could be affected through the use of reinforcement in 

CAI. Although statistically significant differences among treatment 

groups were not found, some general trends were detected that should 

be explored with future research. Further research will help to 

establish the feasibility of the computer in providing reinforcement 

that will systematically improve learner attitudes, confidence, and 

overall self-esteem. 
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'!able 1. Clme.ral, ma.thenati.cs arxi a:xrp.rt:.er p:etest self-estee:n neans for high- an:i ..LIJOO~h.i.I. .. ~ 

in <Xllp.lter-assistErl inst,ructicn. 

of Feedback 

Achievemmt Affi.nration of Af:firnation w/ Affil:IIation w/ Affimation w/ 

I.evel R::sitive R lb;. & 

General Self-Esteem 

Hi<Jl 26.67 26.56 25.67 28.29 

{n=3) (n=S) (n=3) (n=7) 

25.33 26.20 26.67 27.43 

(n=6) (n=9) (n=3) (n=7) 

'lbtal 26.22 26.43 26.17 27.86 

(n=9) (n=14) (n=6) (n=14) 

Ma.there.tics Seli-ESteem 

Hi~ 29.33 28.56 30.00 30.00 

IDll 27.33 27.20 29.57 25.00 

Total 28.00 28.07 29. 79 27.50 

Seli-ESteem 

Hi<Ji 31.33 27.oo 27.00 24.29 

IDll 29.67 22.20 26.71 27.43 

Total 30.78 25 • .29 26.86 25.86 

'lbtal Seli-ESteem 

Hi~ 87.33 82.12 82.67 82.58 

IDll 82.33 75.60 82.95 79.86 

Total a.s.oo 79.79 82.82 81.22 

?bte: All cell si2eS are identical to these 1..istaj under <£neral Self-Esteem. 
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of Feedback 

tllmation w/ Affi,nnation of Aff:i.nmtion w/ Aff:i.nmticn w/ Affinra.tion w/ Total 

:; . & Otl. R::sitive R R::s . & • R 

General Self-F.&een 

28.29 28.67 29.40 31.67 28.14 29.17 

(rF7) (rF3) (n=5) (rF3) (rF7) . (rF18) 

27.43 26.00 27.78 28.00 28.71 27.64 

(rF7) (n=6) (:rF9) (IF3) (n=7) (rF25) 

27.86 26.89 28.36 29.83 28.43 28.28 

(rF14) {:rF9) (n=14) (n=6) {rF14) {n=43) 

Mathematics Self-Esteem 

30.00 32.67 31.80 33.67 29. 14 31.22 

25.00 28.67 29.11 33.67 31 .43 30.20 

27.50 
30.00 30.07 33.67 30.29 30.63 

Self-ESteern 

24.29 
33.67 30.20 25.33 30.43 30.06 

27 .43 
30.50 28.56 33.00 25. 86 28.80 

25.86 31.56 29.14 29.17 28.14 29,33 

. Total Self-Esteen 

82.58 
95.00 91.40 90.67 87. 71 90.44 

79.86 
85.17 85.44 94.67 86.00 86.64 

88.44 
81 .22 

87.57 92.67 86.86 88 .23 

All cell si2es are identical to these listed unc:Er Ganeral Self-Estean. 
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Table 3. h::hievetent nearis for high- airl l.ow-adti.E!I ~ in a::np.tter-assisted .instrlx:tion. 

l 
_,, 

' 
'!\roe of Feedback 

_,, 

.Adtlevanem: Af:firnatim of Aff.iniaticn w/ Affi.Inati.01. w/ Affinratial w/ ,, 

- ·- cnly Pcsi.tive R ~.-i:ve R 
,, 

le\lel Pas. & Nea. R .\ -
~ 

Trial Che 
-

Hi.<j'l 96.67 91.11 93.33 92.86 

I 

(n=3) (n=5) (n=3) (n=7) 

I.ow 96.67 86.oo 83.33 82.86 ' 
I 
I 

(l'R5) (n:9) (n=3) (n=7) ' 
• 

Total 96.67 87.82 88.33 87.86 I 
I 

(n=9) (n=14) (n=6) (n=14) 

Trial '1'.o ;1 

High 95.00 94.44 96.67 88.57 i 
I 

I.ow 90.00 92.00 96.67 92.86 
I 

Total 91.67 92.87 96.67 90.72 
I 

Trial Three 

High 96.67 94.44 · 100.0 95.47 J,! 
·1 

I.ow 92.22 92.87 96.67 93.57 •! 

i: 

Total 92.22 92.87 96.67 93.57 

Total Adtleverent 
~! 

High 96.11 93.33 96.67 92.30 I 

' ~ 

I.ow 92.22 ~.oo 91.11 89.05 

'Ibtal 94.17 91.67 93.89 90.68 
I 
~ 

~= All cell sizes are identical to tiPse listed under Tri.al cne. ., 

' 
j 

·l 

' 

I 
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92.86 

(n=7) 

(n=7) 

87.86 

(n=14) 

:38.57 

?2.86 

"'I) . 72 

n .s7 

l3.57 
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INTRODUCTION: - Media vidistics scholar Martin Perlmutter (1981) has noted 

in an essay on the language of television: 

It is easy to suppose that television is electric 
film. It is also probably wrong, and certainly 
unscientific, to simply assume so and make no further 
inquiry (p. 417). 

Whereas most informed media theorists and practitioners 

could scarcely argue with such a proclamation in light of current 

semiological discourse methodologies, instructional television 

production practices, partially based on instructional designs, 

may not acknowledging this distinction (Clark and Salomon, 1984 ) . 

As a media consultant at the University of 

Wisconsin-Madison, I am constantly in contact with instructional 

design models that only recognize differences between film and 

television as resultant of how each media viscerally accommodate 

learner characteristics and task requirements (Romiszowski, 

1981). These distinctions are of value when forging designs 

because they keep pedagogical considerations prominent. However, 

at the level of presentation, where all formats and forms are 

engendered by culture, and historically interpreted by 

spectators, the differences between these two media far exceed 

simple distinctions of learning capabilities and task analyses. 

F~rthermore, the range of conditions far surpass screen size and 

resolution, or the ability to control a scan function button. 

These conditions include a cultural context for the production, 

distribution, and receptio~ of film and television presentational 

forrns (Ellis, 1982). 
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since there is a disparity in the approp riation of 

terminology between the fields of educa tion al medi a and 

communication arts and sciences, the terms format codes 

presentational forms will be briefly outlined here. Format 

are culturally and historically articulated rules and sets 

indentifiable elements that are manifested in film and 

program types, such as news, sports, education, drama, 

and advertising (Williams, 1974 ) . Presentational form refe 

the manner in which textual information is organized a nd 

represented. Presentational forms have specific " types" of 

articulations within the text. Th ese articulations are evid 

in editing, camera angl~, and any number of other presentat 

devices. 

The main problem here is t h at differences i n the forma 

codes and presentational forms of film and television are 

recognized by media producers and spectators; yet, not by 

instructional designers (Reigeluth , 1983 ) . john El l i s, in hl 

book Visible Fictions (1982) argues that producers and s pec 

are not only aware of media di f ferences, · but that the produ 

and viewing processes of television are acts of compliance: 

Broadcast TV can thus be seen as having a distinctive 
aesthetic, different from cinema. It offers 
relatively discrete and shot segments organised 
according to the patterns of repetition a n d 
innovation offered by the series and serial f o rm, or 
merely into an agglomeration l ike a group of 
advertisements. These series forms are or i ented 
towards the repetition of a basic d i lemma rather t han 
the resolution of an onward n arrative move me n t. 
Often, the problematic t hat t h e series offers is t ha t 
of v i sion ·itself: news and current affa i rs anch o r 
themselves around the conce pt i on of the programme 
format as an eye roving across t he world 's e v e n ts. 
The viewer tends to del egate hi s or her own l oolc t o 
the i n stitution of TV. Th is de l egation is made 
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ossible by the immediacy that the broadcast image 
plaims for itself, despite the fact that almost all 
~roadcasts are prerecorded. This immediacy, with its 
major form of direct address, and its dramas 
overwhelmingly concerned with notions of the 
domestic, can creat a sense of complicity between the 
TV viewer and institution. Both are in the home; the 
TV functions as a safe means of scanning the world 
outside (p. 170). 

Page 3 

Through the production and reception of format codings, the 

relationship of the viewer to the institution of television 

perpetuates the legitimizing function of the medium as an 

ontologically correcit, "meaning" producing agency. Based on the 

complicity of production and reception, presentational forms are 

.s are evid utilized to perpetuate or reproduce this complicity and establish 

presentat an aesthetic standard. According to Ellis, viewers and producers 

n the 

sion are 

, not by 

llis, 

s and 

the produ 
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istinctive 
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recognize media differences because they are aware of disparites 

in the appropriation of presentational forms, and the aesthetic 

standards associated with these forms, that represent their own 

relationship to the agency of production. 

No matter how prescriptive the pedagogical coding of 

instructional television production processes, instructional 

designs generally do not acknowledge the complex presence of 

non-pedagogical codes, such as those borrowed from film, and how 

these codes might control and influence the "reading" of these 

texts. Whereas an instructional designer may .only consider 

pedagogical codes on which to base presentational forms and their 

production specifications, instructional television producers are 

faced Vii th a uni verse of codings infinitely more complex. 

The aim of this inquiry is not to change current 

instructional design specifications for television production, · 

but rat' ner, to suggest how they may be extende~ into a more 
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precise domain where forms of presentation may be cataloged and 

culturally defined. Differences between film and television can 

be identified in the utilization of presentational forms and 

their historical and cultural modes of production, distribution, 

and reception. Furthermore, ignoring these differences can 

confound, if not negate, the entire design process by neglecting 

a possible locus of control. 

BACKGROUND: 

At last year's meeting of the Society for Cinema Studies, 

Steve Lipkin (1984), in his presentation on how film and 

television interface, quite rightfully suggested t h at television 

analyses might be far better informed if someone were to cast an 

inquiry method in a mold similar to Noel Burch's Theory of Film 

Practice (1981), only applied to television. That is, a taxonomic 

examination of presentational forms and formats located in 

television programs. This suggestion is not completely novel in 

light of current formalist inquiries into television aesthetics, 

such as those forwarded by Herbert Zettl (1981) . Xoreover, 

methodologies for television analyses fo r mulated in Great Britain 

by members of the Gla~gow University group ( eg. Stuart Hall), the 

Channel Four network, and-media scholars such as John Fis ke 

(1978), John Hartley (1978), Raymond Williams (1974) , Albert Hunt 

(1981), Ann Kaplan (1983) , and John Ellis (1982) have taken up 

this precise task of applying the more developed concepts of film 

theory to the analysis of instructional television. 

In a recent issue of Screen (1984) magazine, television 

theorist1 John Caughie, situates the historical development of 

television criticism and theory. He posits t hat Classic fi l m 
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. uch as those created by Eisenstein (1949 ) , Arnheim 
1 es, 5 

d Kracauer (1960), generally suffer from ontological 
) , an 

· their search for an object of discourse. In the tialism in 

· theorists such as· Metz (1974) and Wollen (1972) ties, film 

and sociological methodologies to mobilize 

iogy beyond this formal essentialism. It is at this point in 

and in this tradition, that television theory was ry, 

oped and socio-cultural methodologies were adopted. However, 

notes that as the result of the different developmental 

in which film and television theories were forged, a 

rity emerged. Namely, an object of discourse: 

Where dissatisfaction comes, I suppose, is finally 
with television theory's failure to engage 
dialectically with the film theory of the seventies. 
Rather than confronting its past productively, a great 
deal of television theory and criticism seems to be 
trying to reject the unwanted parent at the same time 
as tying itself to its terminological apron strings. 
The result is a very generalized, and sometimes quite 
inappropriate sense of discourses of television. We 
still don't really understand the very basic and 
specific formal .operations of television within its 
programme categories: the organisation of look, 
continuity editing, the differences between mixing and 
editing, the construction of space, camera movement, 
sound and image ( p. 119 ) • 

herwords, by placing television in a socio-cultural 

work of representation before examining the formal 

of the medium, television theory has provided little 

Of analyses of presentational forms or other objects 

This paper proposes to partially rectify t his 

by utilizing a hybrid media analysis technique based on 

formalist film theory and Ellis television t heory. 

proposes to facilitate Burch's formalist ·film 
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theory to create an inductive comparative analysis technique by 

which to examine the utilization of presentational forms locateq 

in instructional television texts. Noting the current trend of 

media scholars applying film theory to the analyses of 

television, this inquiry will incorporate the television theory 

of John Ellis (1982) to contextualize the production, 

distribution, and reception of these presentational forms in_a 

cultural framework. In otherwords, Burch's film theory, which 

identifies presentational forms, will be utilized as a tool for 

c for 

aurch. 

is a 

are ) 

appea. 

examining instructional television texts, while Ellis' television bilit: 

. theory will be employed to examine Burch's methodology. This otheJ 

cross~referencing of film and television theory should create a or ~ 

checks-and~balances system for analyzing both the object of film 

discourse and its cultural context. Finally, it will be suggested Burel 

how the information generated by this inquiry technique might be 

facilitated in instructional designs. 

INQUIRY METHOD: 

Noel Burch, the founder of l' Institut de Formation 
:\ 

Cinematogrphique, a French school of film theory and production, 

is generally considered by media scholars to be a formalist 

theorist because of his emphasis on presentational form and 

syntax in the production of the medium. Burch organizes his 

analysis technique to include six primary classifications: 1). 

.dialectical parameters, 2). spatioternooral articulations, 3). 

screen and off.-screen space, 4) • plastic interactions, 5) • 

subject matter, and 6). perturbing factors. These six elements 

operate systematically and constitute the decoupage, or 

operational structure of presentational forms. Burch situates 
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rgues that there are foundation structures to film. 
aurch a 

ermore, these 

i ti on to each 

structures are always -posed in dialectical 

other, and apply to every presentational form. 

dialectical parameters include legibility and duration. -. a dialectical relationship between what presentational 
is 

are .E..¥rceptible or imperceptible and expanded or 

acted. Fo'r example, the longer (duration) a presentational 

appears on the screen, the easier it is to identify it 

I'hi s Other dialectics include photographic parameters such as 

:-eate a or sharp focus, black or white shading, and monochrome or 

of ~ film stock. 

;uggested Burch als~ identifies organic dialectics such as absence or 

tight be of image, intraframe movement or static central subject, 

uction, 

s t 

n d 

i s 

: 1 ) • 

3 ) • 

1ents 

ttes 

or forward motion around a stationary i mage, fast or 

motion around normal velocity, live or animated subject 

er , exterior or interior decor, and location or studio 

ing. 

Narrative time constitutes yet another subcategory of 

ectical parameters and designates presentational forms as 

or present tense, te~porally framed as flashbacks or 

hforwards, and thematic or plastic variations. 

Dialectical parameters also include the structural ~ of 

as demonstrated by the formal presence of sound 

ihrono':!§. or asynchronous sound, and live or dubbed 

or silence, 

sound. 

According to Burch, when a film is a completed unit that 

achieved decoupage , presentational forms are organized in 
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successions of temporal and spatial articulations. Temporal 

articulation refers to the organization of shot transitions. 

Spa ti al articulations refers· to the manner in which the space 

represented by two shots in succession maintain or distort the 

continuity of the film. Burch emphasizes that all temporal 

articulations must be accompanied by spatial articulations of 

form. This is how the time/space relationship of film is 

represented. The convergence of spatial and temporal 

articulations generate patterns of mutual inference. Mutual 

inference ·refers to the set of of controlled spatial and temporal • Pla~ 

articulations that are formally presented at any given transition ative t 

between shots. Burch proposes that there are five types of the rec: 

temporal articulations, which include the following: 1). absolute ther. I 

temporal continuity, 2). time abridgement, 3). indefinite time 

ellipsis, 4). short time reversal, and 5). indefinite time 

reversal. Each of these temporal articulations are accompanied by 

one of the three types of spatial articulations: 1). absolute 

spatial continuity, 2). absence£!. spatial continuity, and 3). 

oroximate or radical discontinuity. By indexing temporal and 

spatial articulations, fifteen patterns of mutual inference can 

be identified. 

The use of screen and off-screen space is another factor to 

be considered when identifying presentational forms in the filrnic 

text. Space may be represented on the surface of the screen, but 

also, by what is not included in this presentational form. 

Off-screen space may be represented in film via directional 

vectors created by movements of the subject matter and apparatus . 

For example, off-screen space may be represented in a film when a 
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walkS out of the frame; thus indicating to the 

that there is space beyond the proscenium of the 

Off-screen space may be ~' right, above, below, and 

projected on the screen, as well as the space 

the camera. 

surch suggests that the editing of shots in sequence not 

generates spatial and temporal articulations, but also 

ic interactions between shots. That is, the surface or 

ial of the film fragments also effect the presentation of 

• Plastic interactions do not account for cinematic or 

tive time and space. Rather, plastic interactions account 

the real time and space in which film fragments are joined 

~bsolute ther. Burch identifies two types of plastic interactions: 

time ic and dynamic. A static articulation is created when a 

h-cut between two shots portrays the linked filmic material 

iinactive. Conversely, when one or both shots utilize the 
:i.nied by " 

Lute 

l 3) • 

m d 

:e can 

tctor to 

? filmic 

'.E!.1 but 

.1 

:a ratus. 

t when a 

ments of fragments of film in the plastic process of editing, 

a-rticulation is dynamic. 

Bu~ch argues that much of film theory is centered around 

yses Of the subject. However, ~~ese theorists generally 

opriate the subject to be a term for theme or plot. Burch 

cts this use of the term and appropriates it in two different 

ers. First, the subject of a film is the material form or 

ntial substance of discourse. Secondly, Burch refers to the 

,.ect as a generic term that describes "what" the structure of 

film i's used h h · · to represent. T erefore, t e subject is both the 

ria1 form or . . . configuration of film fragments, and the 

cture t' nat these fragments represent. 

13S 
Sn 



Page 

Film subjects may either be fictional or non~fictional. 

Fictional subjects are those that employ traditional dramatic 

narratives based on literary conditions. These conditions are 

used to evoke experiences that are interpreted by the viewer as 

being caused by an invariable relationship between the filmic 

discourse and "reality." Non~fiction film is possible only 

through the utilization of cinematic conditions of the subject 

represent an abstract "reality." These cinematic conditions are 

employed to evoke experiences that are interpreted by the viewer ~ 

as being caused by the presentational structure of the filmic 

discourse. 

Burch notes that the formal domain of film can be altered 

by the presence of disruptive or perturbing factors. One element 

out of the fil~ic phenomenon out of place can render the entire 

continuity of presentational forms chaotic. Two perturbing 

factors are singled out by Burch to examine their confounding 

role in the production process: chance and structures of 

aggression. Chance refers to those disruptive elements that 

jeopardize the filmrnaker's ability to control or regulate his 

production practices. Structures of aggression are those 

presentational forms that violate the tacit agreement between 

screen and spectator to perpetuate a hypnotic condition, by 

producing, through discontinuity, surprise and discomfort. 

the 

In total, Burch's film theory represents a systematic 

method of cataloging presentational forms located in filmic texts 

and delineating how the interrelationships of these forms 

constitute the aesthetically communicative operations of this 

structure. The categorization of specific presentational forms 
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theory to inductively posit a generic conception of 

but not necessarily the only conception. 

this film theory to examine different media poses 

comparing dissimilar objects. Burch's film theory 

a general media analysis technique by which to explore 
for · 
. ts of discourse, but it has no context in which to posit 
Jee 

reievanc~ to television. In order to make Burch's film 

applicabl.e to television, it must be situated in the 

! viewer of television theory so that the modus operandi of 

lmic ,5 own inquiry method may be scrutinized to determine if the 

ltered 

element 

entire 

i t 

his 

reen the 

c 

c texts 

his 

::J rms 

ction, distribution, and reception of presentational forms 

erationally similar or dissimilar in both media. 

John Ellis (1982) employs methodologies borrowed from film 

y to address the relationship between the economic 

tutions that produce each medium, which he proposes 

ences the production of presentational forms. Ellis suggests 

one such consequence of the economics of production is the 

r i cal ~ of presentational form articulated in film as 

ed to the live mode articulated in television. Ellis 

nds that the film spectator, via their cultural placement 

onsciousness of the mode in which films are produced and 

ibuted, assumes that the diegetic events depicted in 

ntational forms have already occurred before the point of 

ntation. That is, the spectator assumes that the st9ry has 

dy occurred and that the medium is just neutrally recanting 

ale . Television, on the other hand, never allows its 

l:ive "'ode t · "' o come to a point of closure or resolution 

se Of its utilization of serial presentational form, which 
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a dl.' rect reflection of its economic production an course, 

· s rts programs, soap operas, situation comedies distribution. po 

and the evening news all perpetually return to the tv screen 

hour~after~hour, day~after~day, and week-after-week. As a result 

of seriatum presentational forms, television is perceived as 

being continuous; even when programs are taken out of the 

of this f12!! and presented in a classroom situation (Wi lliams, 

1974). The viewing pattern of television is established by 

thousands of hours of home viewing; not one discrete classroom 

showing. 

In addition, for Ellis, the relationship of the sound and 

image of television to narrative form is also resultant of the 

complex relationships between media producing institutions and 

viewers: 

Broadcast TV characteristically offers an image that 
is stripped down, with no unnecessary details. 
Cutting produces forms of variation of visual 
information, and sound has an important role in 
drawing the viewer's attention back to the screen. 
The image and sound both tend to create a sense of 
immediacy, which prolJices a k ind of complicity 
between the viewer and the TV institution. This can 
provide a powerful form of consensus, since it tends 
to define the domestic place of the TV set as a k ind 
of norm, against which the 'outside world' 
represented on TV can be measured. This regime of 
image and sound, together with the segment and series 
forms, has created a distinct form of narration in 
broadcast TV (p. 144). 

This broadcast TV form of narration proposes 
itself to a particular kind of viewer, a viewer 
relaxing at home. It makes certain assumption, more 
or less unwarrented, about thi s viewer, and proposes 
a particular kind of position of viewing for the 
viewer. This form of viewing attitude has the effect 
of sealing the consensus nature of broadcast TV 
(p. 159). 

According to Ellis, all presentational forms in television a re 

utilized by dominant institutions of production to direct, 
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of narrative, the communicative or meaning-making 
h the use 

f the agency of the medium and the viewer; thus, 
·onshiP 0 

perceptions that TV is a consensus form; a 

ratic 
window" to the world. Therefore, presentational forms 

t ed to provide codings that perpetuate social and 
nera 

J 

al relationships. In otherwords, Ellis television theory 

ertextual; it is used to examine the relationship of the 

0 
its cultural and social context. On the · otherhand, 

5 
film theory is intratextual; it is used to examine the 

onships of presentational forms that are operative within 

.like cultural theorist Ter.ry Lovell ( 1980), 

es the text and its utilization of presentational forms as 

oduct of complicity. In contrast, Burch situates the text 

use of presentational forms as the result of aesthetic and 

contradictions implict in the organization of form. 

n practice, Burch's categories would be used to analyze 

ic instructional television texts. The utilization of 

tational forms located in the texts would then be 

categorized. These forms would then be examined in 

of their context, as figured by Ellis' television theory. 

of Burch and Ellis will hopefully allow for both 

and intratextual analyses. 

PLICATION: 

0 test this inquiry technique, I chose an instructional 

' sion program entitled "Supervisory Skills Assessment . " It 

signed by Dr. Geraldine Markel (1983) and produced by 

Strategy Services at the University of Michigan-A.~n 

1J9 



It should be noted here that in light of time restraints, 

this test inquiry will be at best terse. It is pre sented here 

merely to give you a n idea of how this inquiry technique 

operates. ays a 

The program utilizes a wide array of presentational forms. isr t 

They are summarized as follows: dialectical parameters d isplay a 

definite tendency toward perceptibility, expansion, sharo focus, 

neither b lack 2£ white shading, color, presence £!.. image, static 

central subject, forward motion, live subject, interior decor, 

present tense, neither flashback or flashforward, thematic 

variations, and svnchronous sound, both live and dubbed. 

In addition, spatiotemporal articulations between shots 

generally employ absolute temporal continuity, with a few time 

abridgements, as well as absolute spatial continuity within 

scenes, and absence £!_ spatial continuity between scenes. 

On-screen space is most commonly utilized in this ITV 

program. Off-screen space is rarely represented. 

Without exception, all olastic interactions between shots 

are static articulationsG 

The subject matter type is fictional since this particular 

ITV~program utilizes presentational forms as representations of 

realty and not the medium itself. 

Finally, there is little evidence of chance or structures .Qi 

aggression in this program, save a few lens refractions and 

mid-day shadows. 

Whereas it is impossible to infer from one test analysis 

that ITV utilizes presentational forms that are similar or 

dissimilar to those utilized by film, as posited by Burch, there 
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. 
patterns here that might be addressed by Ellis' 

theory of television. For example, this program 

a definite tendency towards the ~ point of style. 

the utilization of codes that perpetuate historical and 

continuity via the use of presentational forms. These 

maintain a perceived transparent relationship between the 

and reality. The program does not employ novel codes that 

implicate its structural method of presentation. In 

words, this ITV program sticks to modes of presentation 

perpetuated by film, and later, television. If 

inquiries indicated that utilization of these 

'fie forms were historically perpetuated by instructional 

t codings, the resultant information would provide 

designers with a means by which to maintain the 

instruction or recast its trajectory via the 

ulation of presentational forms. 

Furthermore, and perhaps, more importantly, although there 

appear to be a large . overlap in the utilization of 

by both film and television, Burch's 

list theory appropriates a descriptive method of inquiry 

provides a description of "what" these forms are; not just a 

ogical prescription. This information allows the 

Uctional developer to utilize each medium according to an 

e range of presentational forms. A range, in its complexity, 

nized by viewers. 

!NG £0MMENTS : 

The cross-referencing of Burch's film theory and Ellis' 

Vision th eory represents only one conception of a critical 
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inquiry technique for the analysis of instructional television. 

In an effort to expand the critical base of this inquiry 

technique, other formative film theories, such as those posited 

by Eisenstein (1949) and Arnheim (1957), would be 

cross-referenced with television theories, such as 

by Williams (1974) and Fiske and Hartley (1978), might provide 

additional information about the relationship between the two 

media. 

Program formats, such as news and sports, would then be 

contrasted for similarities and dissimilarities. In short, by 

cross-referencing these theories, a taxonomic conception of what 

forms are present in what texts under what conditions can begin 

to be formulated. It must be stressed here, that this type of 

inquiry is only the first step in a series of· inquiries. As John 

Caughie (1984) has pointed out, programmatic research on how film 

and television interface will become increasingly important as 

both media are incorporated in new hybrid program forms, such as 

Home Box Ofrice TV, and hi-tech movi es, since these hyb rid 

programs may utilize even more complex presentational forms. 

Burch's film theory was forged to raise the consciousness 

of filmmakers in regard to how control of the medium may be 

obtained through the utilization of specific presentational 

forms. Curiously enough, control and regulation are also salient 

concerns of instructional design .models. Th ere is no apparent 

reason that the taxonomic information generated by this inqui ry 

method could not b~ directly incorporated into production 

specifications, partially influence d by desig n models, for 

instructiona l t e levision. The utilization of p edagogical codes 
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'ded or confounded by the utilization of television 
e ai 

t 1
·onal forms. Therefore, it seems logical that these 

nta 
ntational forms be accounted for in order to more precisely 

ate control of the medium, and thus, its ability to instruct. 
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Research Problem -
The basic principle inherent in the design of micro- computer based 

, tructional programs is the utilization of a self-paced instructional 
ins · d · · h d l f thod. However, there are some in ications t at mo erate evels o 
met rnal and guided pacing may be more effective for learning in ex e . 
f ilitating student performance levels, both in amount of content 
a~uired, and instructional objectives levels attained. This hypothesis 

acs tested in this study using three types of pacing, and evaluating 
~:arned competency on five achievement tests ranging in difficulty from 
emorizing facts to solving problems. Experimental results supported the m . 

hypothesis favoring moderate levels of external pacing, and concluded that 
the general assumption that permitting students to interact in a totally 
self~paced instructional environment, was not the most effective 
instructional method for facilitating student achievement for all types of 
micro-computer instruction. 

Educational Technology and Attempts to Address Individual Differences 

Researchers from a variety of different disciplin~s have considered 
the problem of learner individual differences and their influence on 
subsequent learning. A promising area of research which evolved to address 
individual differences of a cognitive nature was Aptitude Treatment 
Interaction (ATI) research. The general premise of the ATI effort was to 
propose fundamental predictions on how to design individual instructional 
treatments to address specific aptitude types (Cronbach, 1967; Cronbach and 
Snow, 1969). The ATI and Trait by Treatment Interaction research 
demonstrated that individual differences could be defined along the lines 
of a cognitive paradigm such as that proposed by Kagan, Moss and Sigel 
(1963). Each individual difference type could be characterized as a 
certain cognitive style, and varied instructional treatments might then be 
prepared to maximize the specific information processing capabilities of 
all the cognitive styles in a given group of students , in a given school 
curriculum. While theoretically valid, it does not take a grea t deal of 
effort to note that the practical aspects of such an instructional system 
would be tenuous at best. Unfortunately, the construct of individual 
learning differences remains a problem for teachers. Whether the 
individual difference variable is defined as genetic intelligence, as a 
cognitive style, or as an attitude, these individual difference 
characteristics have significant influences upon achieving various 
instructional objectives in the context of an academic learning environment. 
A more applied method of attempting to isolate and attend to individual 
differences has been through the design of instructional systems where 
learner control over the pace of instruction was permitted to vary as an 
independent variable . The value of self-paced instruction was pointed out 
by Carroll (1963) in his treatise defining aptitude as time required to 
learn to competency level. This treatise, of course, became the 
instructional system known as mastery learning (Block, 1971). 

A number of other instructi~nal systems have been designed around the 
idea of addressing individual differences by employing some type of an 
instructional system based upon learner control via self-paced instructi on 
(Cross, 1976). The early research on programmed learning ( Skinner, 1958 ) 



was based on the empirical benefits of errorless learning, immedi 
feedback, and self-pacing. The Personalized System of Instructi~ 
developed by Keller (1974), and the Individually Prescribed Instr 
System (IPI) developed by Glaser (1968) both have as their basis 
benefits of self-pacing. Similar to the PSI and IPI instructional 
Postlethwait's Audio Tutorial System (1974) is an attempt to addt 
individual learning difference by self-pacing. Early work in the 
CAI adopted the principles of programmed learning, and therefore 
to accommodate for individual differences by self-pacing (Atkinson 
1968). As educational technology has now advanced to the utilizat 
micro-computer based instructional strategies, the conclusion reg 
benefits of designing micro-instructional systems to be self-pacea 
way of adjusting for individual learning differences, has been ge 
accepted by our field. However, there is some indication that ex~ 
control may be more effective than learner control of pacing, in, 
learning achievement. For example, Gropper (1964) found that a f· 
method was more effective than self-paced alone. Similar results 
reported by Reiser (1984), who found less procrastination in comp 
learning task with a type of external control as opposed to comple 
learner controi of progress pac ing. 

Arguments favoring moderate levels of external control of 
instructional program pacing can be found in Cognitive Psychology 
dealing with the psychological variables of attention and motivat. 
discussing his generative learning model based upon current findin 
cognitive psychology, Wittrock (1978, p.9) cites four key factors 
effecting learning: 11

( 1) Semantic and abstractive processes in me 
such as schemata, rules, and algorithms; (2) distinctive or episod' 
memories, such as images or verbal memories; (3) attention, and (4) 
motivation. 11 From Wittrock' s position, two key elements directly 
learning, at a cognitive information processing level, are attent1 
motivation . I t is likely that l ocus of control over instruct ional 
pacing will have a direct effect upon attending behavior and mot in 
a psychological information processing level. In other words, if 
external pacing of an instructional program can increase attention 
motivation at a basic psychological level, the learner should acqui 
information in less time than in self-paced instructional programs. 
Zeigarnick Effect and Ovsiankina Effect have revealed that increas 
of psychological motivation on problem solving tasks tend to irnpro 
and transfer beyond the original learning tasks (Dececco , 1963). ( 
effects on mot i vation and attending behavior are found with the 
Yerkes-Dodson Law (Travers, 1972), yielding results indicating that 
moderate levels of motivation improve memory and intellectual ski ll 
performance. It is likely that the self-paced instructional method 
be the most appropriate instructional approach for all possible 
applications of CAI using micro-computer based instruction, if att 
and motivation are considered. In a recent literature review on t 

of learner control over instruction, Carrier indicated similar co~ 
regarding amount and order of instruction (Car r ier, 1984, p.17): 

"Many CAI designers assume .that by exploiting the technical capabif 
the computer, they can increase student learning. For at least o~ 
these technical capabilities--allowing students to exe r cise their 
judgment about how much instruction they need or in what order--th 
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The present study was conducted to test the experimental hypothesis 
h t moderate levels of external pacing of a micro-computer instructional 

t ~gram would increase motivation and attending behavior and this would 
prsult in the more effective learning of instructional content, in terms of re . 
both the amount learned and level of competency performance using the 
learned content. A second hypothesis tested was that moderate levels of 
external pacing should improve the overall time efficiency of learning _the 
instructional content. The third hypothesis was that higher achievers , as 
defined by the highest test scores on the five dependent meas ures, would 
opt for additional instruction, in the form of elaborate feedback, more 
than lower achievers on the five dependent measures. The third hypothesis 
would indicate that lower achieving students may not be in a position to 
opt for more instruct.ion, but may require being forced into an elaborate 
feedback loop after a series of errors. 

Experimental Design and Procedures 

To test the first experimental hypothesis, a 4x5 Lindquist Type- I 
analysis of variance was used, having four between subjects levels and five 
within subjects levels. The between subjects factor was type of externa l 
pacing of the micro-computer instructional program, and its four levels 
were: 

1. S~lf-paced program (SP), 
2. Externally-paced program, normal reading speed, plus 

Cognitive processing time (EP+Cp) 
3. Externally-paced program, normal reading speed, no 

Cognitive progressing time (EP-Cp), 
4. Control. 

The within subjects factor represented different levels of instructional 
objectives, defined as learning tasks. There were five levels of learning 
task, and they were called: 

1. List learning task 
2. Spatial learning task, Cued-recall 
3. Simple Concept learning task 
4. Complex Concept learning task 
5. Spatial learning problem, free recall 

The second hypothesis was tested by collecting time da ta on overall 
time to complete the instructional programs by each subject and averaging 
across subjects. This data will be presented descriptively. The th i rd 
hypothesis was tested by collecting the number of options for feedback on 
each subject working through the instructional programs. The t op six test 
scor es, in each pacing condition, were then def ined as higher t est 
achievers, and the low six test scorers in each pacing condition, we re 
defined as lower test achievers. An analysis of variance was conducted 



between the high achievers opts for f eedback and the low achieve~ 
feedback, at each level of instructional program pacing. 

Each of the three micro-computer instructional programs was 
to teach subjects about the parts and operation of the human hear 
systolic and diastolic functioning. The instructional content ~at 
adaptation of the original Dwyer (1967) stimulus materials. The 
instructional content in each of the three instructional programs 
sequence of content was identical. Each instructional program co 
instructional segments which consisted of one or two frames Cindi 
computer displays) of instruction describing the heart parts and 
functions. Each frame of instruction consisted of a visual with 1 
description and arrow, or arrows, pointing out the important info 
that display. There were three types of visuals used in the inst 
programs (Figure 1). Each instructional display consisted of soq 
combination of one of the visuals and a verbal explanation (F igure 
Each of the three micro-computer instructional programs making up 
external pacing factor will be described in detail. The graphics 
were authored using Apple Super PILOT. Verbal instruction was pres 
each program, at a normal reading speed, ( 300 words /min. ) although 
programs are externally paced at the point of instruction and elc 
feedback. 

(1) Self Paced Instructional Program 
The SP instructional program is self-paced at the poin t of ~ 

and feedback. Each of the 57 instructional segments start with the 
drawing, then part or phase names appear, then an arrow, or arrows, 
followed by the instructional text . After each completed instruc 

.display is generated, the learner has as much time as desired to s 
instructional display. To move on, the learner presses the r eturn 
receive an activity question. The instructional display is remova 
to the presentation of each of the 57 activity questions . The lea 
responds to the activity question by typing in the correct 
program accepts not only the standard spelling for correct answers 
plausible misspellings as well. If the correct response is entered 
correct feedback is given in the form of simple feedback (i.e., ri 
correct, got it, e t c.). If an incorrect answer is typed in, simple 
feedback is given that the response is incorrect . The student is 
given the option of receiving elaborate feedback, which is the re 
the instructional display. However, this feedback is comple t ely o 
he or she can move to the next instructional display without feedb 
record was kept for each subject on the amount of feedback op ti ons 
Both the instructional display and the elaborate feedback aspect o 
instructional program were completely self-paced. 

(2) Externally Paced Program plus Cognitive Processing Time 
The EP+Cp instructional program is externally paced at t he po 

instruction and elaborate feedback . The 57 instructional displays 
identical to the SP instructional condition; containing the same ct 

in the same order , with each display generated in the same way, an~ 
same rate. However, the external pacing begins after the instr~O 
display is completed . After each instructional display is complat 
program times the student's int eraction with the completed disp laY 
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f· (a) 1 second per each line of verbal instruction, plus 1 second; 
pac~ ~ S lines, 6 seconds for reading are given; (b) 7 seconds for 
so ~tive processing are then given, after 1 second per line, plus 1 
cogni ( ) f d · · d · · · d time has elapsed; c a ter rea ing time an cognitive processing 
secon ' . . 1 d. 1 . d f h . . has elapsed, the instructiona isp ay is remove rom t e terminal time . 

en To move ahead, the learner presses the return key to receive the 
sere • . h · · d d t·vity question. The learner has as muc time as require to respon . 
~~~he correct answer is entered, simple feedback is given and the student 

es to the next instructional display. If the incorrect answer is typed 
mov . . . d. · · h . simple feedback is given that in icates an incorrect answer. As in t e 
in, · · · f · · 1 b SP condition, the learner is given the option o receiving e a orate 
feedback, which is the repeat of the instructional display containing the 
required answer. The elaborate feedback is optional; the learner can move 
to the ·next instructional display or take feedback. Feedback is a repeat 
of t he instructional display and is timed the same way, not allowing 
self-paced elaborate feedback. Therefore, in the EP+Cp instructional 
program, both instruction and elaborate feedback are ~xternally paced. 

(3) Externally Paced, No Cognitive Processing Time 
The EP- Cp instructional program is externally paced at the point of 

instruction and feedback. The 57 instructional segments are identical to 
the SP and EP+Cp instructional conditions; containing the same content, in 
the same order, with each display generated in the same way, and at t he 
same rate. After each instructional display is completed, the program 
times the learner's interaction with the now completed display at a pace 
of: 
(a) 1 second for each line of verbal instruction, plus 1 second (i.e., 5 

lines of written instruction, 6 seconds of interaction allowed). 

(b) After interaction time of 1 second per line plus 1 second passes, the 
instructional display is removed from the screen. 

(c) Cognitive processing time of 7 seconds is not allowed in the EP-Cp 
instructional condition. 

The 57 activity questions in the EP-Cp instructional condition are 
identical to the SP and EP+Cp conditions. The learner has as much time a s 
needed to respond to the activity questions. As in the SP and EP+Cp 
conditions, simple feedback is given after the learner responds to the 
activity question. If an incorrect answer is given, the learner has the 
option of receiving elaborate feedback, or moving to the next frame of 
instruction. The elaborate feedback is a repeat of the instructional 
display containing the correct answer. However, the elaborate feedback is 
externally paced in the same way as the instructional display, thus not 
allowing self-pacing at the point of instruction and elaborate 
feedback. 

(4) Control 
To determine the base rate of the subject's pre-instructional program 

knowledge of heart physiology, a control group was randomly formed from t he 
pool of 100 subjects participating in the study. The control group took 
the five tests, but received no instruction. The control group method was 
used, as opposed to a pre-test for all subjects, because i t was felt that a 
~retest would serve as an advan~e organizer, and therefore add an unwant ed 
i ntervening variable to the study. 



The within subjects factor represented the different levels 
0 

objectives, or learning tasks, and consisted of the five achieve
to evaluate the amount of information ac qu ired and competency leve 
learned information . To do this, the five tests ranged in diffitu 
a simple memory task to a more dif f icult problem solving task. E 
five tests contained a total of 20 possible points, and will be de 
according to level of intellectual difficulty, simp le to difficult 

(1) ~i~t_L~a£nin~ !a~k 
The list learning task was a simple memory task, requiring the lea 
list the names of the parts of the heart. 

. 

(2) Spatial Learning Task, Cued-Recall 
The spatial-learning ta;k~ ~ued=recall, consisted of 20 multiple 
items designed to test the spatial learning of heart part locat ion, 
test contained a line-drawing of the heart with numbers and arrows 
indicating where each part was located. Ttie 20 test items appeared 
the numbered drawing and required the subject to identify specif~ 
locations. 

(3) .§.i~p!e_C£n£e£t_L~a£ninK !a~k 
The simple concept learning task contained 20 multiple choice i tema 
item provided in the item stem a description of a critical attribu 
a heart part or operation. The lear ner se lected the heart part or 
operation from the available choices. 

(4) Complex Concept Learning Task 
The complex-con~ept-learning ta;k-contained 20 multiple choice ite 
items were complex in the sense t ha t they involved "if-then" relat' 
of the parts of the heart during heart operation, or what could be 
as disjunctive concepts. 

(5) Spatial Learning Problem, Free-Reca ll 
The spatial-learning proble;,-free re~all-was considered the most 
of t he five tasks. The learner had to prepare from memory a line 
of the heart, with the parts in the correct location and labe led. 
learner had to indicate blood f l ow th rough the hear t pump system. 
drawing a series of dotted lines connecting how the parts interact 
heart operation. 

Subjects participating in the study were first term f r eshmen 
at Ohio State University. There were 100 subjec ts that participat 
study , and they received course credi t towards their final grade ~ 
freshmen psychology for their participation. Sub jects were random 
distributed by the experimenters to the three instructional progra• 
conditions and the control. Each instructional program group had 
subjects, and the control group contai ned 25 subjects. The contr~ 
took the five ach ievement tests the day before the rest of the stu • 
conducted to establish a bas e rate on the sub ject pools' knowledg~ 
phys io logy. As can be seen in Table 1, part II, t he control fa il~ 
the names of the parts of t_he heart or the heart par t l ocations a~d 
functions . The controls acquired score on the three multiple cho1 

·is a function of random guessing. As can be seen by the control s 0 

average score of (4.43) po ints on the five achievement tasks, cheY 
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ble to score an average of (22%) across all tasks. Based on this 
onlY 1: it was determined that the subject pool had little prio r knowledge 
res~ ;t physiology. The study was conducted during the following day. 
of eatwo-hour time periods, over a period of one day, were b locked off for 
Three . · b · · · h 

h Of the three instructional program types, eginning wit t he SP 
eac followed by the EP+Cp group, and then the EP-Cp group. All three 
group' · · · h ld b k · h h s were given instructions that t ey wou e war ing t roug a 
group . . h . 1 h micro-computer ins~ruct1onal ~rogram on heart p ys10 ogy. T e groups were 

t aware of any differences in the programs, nor were they aware that opts 
~or feedback and overall time for instructional program completion were 
bo'ng monitored. After these simple instructions were given, the subjects 
e~t to the micro-computer lab to work through their instructional programs. 
~en they completed their instructional program, t hey returned to the 
classroom ·to take the five achievement tests. The t wo free reca l l t es ts 
were administered first to avoid subjects attaining cues from t he 
multiple-choice tests. After completing the two free recall tests, t he 
three multiple-choice tests were administered. 

Resulting Data 

Analysis of the resulting experimental data from the Lindquist Type-I 
design appears in Table I, part I, and t he between subjects mean , within 
subjects mean and simple effect means are presented in Table I, part II. 

The analysis of variance results in a significant F-ratio on the 
between subjects variable of instructional program pacing, [F(3,96 Df ) = 
45.875, E .001]. A Tukey follow-up test was conducted on the between subject 
means, with a significance level set at (.05). The three e xpe r imenta l group 
means [ ( SP,X= l 0.57) ( EP+Cp,X=l2.22 )( EP-Cp,X=9.02 ) ] di ffe r 
s ignificantly from the control [ C,X=4.43]. The EP+Cp mean [X=l 2.22] 
differs significantly from t he EP-Cp mean [X=9.02 ] . However, while the 
EP+Cp mean did not differ significantly from the SP mean, the EP+Cp mean is 
greater. The SP mean does not differ significantly from the EP - Cp mean. 

The within subjects variable of task difficulty resulted i n a 
significant F-ratio; however, there was a significant i nteract ion between 
i nstructional program pacing and task difficulty [F(l 2,384 Df )=l 0.485, 
E .001]. To find the source of the interaction a Tukey follow-up test was 
used, set at a significance level of (.05). The significant interaction i s 
graphically displayed in Figure 2. The source of the interacti on is found 
in the EP+Cp instructional program condition. In the EP+Cp condition, as 
task difficulty increased across the first four achievement t ests, the 
performance competency of the EP+Cp subjects remained constant. Even at 
the most difficult achievement test level, the spatia l problem, the EP+Cp 
group performed significantly better than the EP-Cp group, and slightly 
better than the SP group. The SP group had a significant dec rease i n 
performance competency as task difficulty increased, yielding a significant 
de~rease in performance between ~he complex concept task 
[ X~l 0 .40], list learning task (X=l2.36 ] , and spatial 
learning task , cued rec all ·(X=l2.32]. Similar resu lts occurred 
with the EP-Cp condition , finding a significant drop in pe r f ormance between 
t heir list learn task mean (X=ll.84], and simple concept tas k 
and complex concept task means (( X=8.88 );(X=9 .48 ) ] . 
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Additionally, at the EP-Cp level, the spatial learning, cued-recatt 
mean (X=l0.64] differed significantly from the simple concept 
task mean [X=8.88], and their performance competency on the 
spatial problem was quite low [X=4.28]. 

The significant interaction finds support for the first hypot 
indicating that moderate levels of external pacing of a micro-compu 
instructional program tended to allow for more content information 
attained, and allowed for a higher level of competency performance 
learned information over a self-paced instructional program. Supp0 
found for the second hypothesis, indicating that an externally pac~ 
instructional program would allow for more efficient learning than 
self-paced alone. Looking at the average time for completion of t~ 
instructional programs (Table 1, part II) finds the EP+Cp group to 
efficient than the SP group [EP+Cp=44.64 min.; SP=50.36 min.; EP-C· 
min.]. 

In many micro-computer instructional programs, the learner is 
permitted to opt for elaborate feedback in the form of additional 
instruction . However, it is likely that higher test achievers will 
opt for elaborate feedback more often than lower test achievers, ev 
though lower achievers actually need the elaborate feedback or add1 
instruction more than their higher achieving counterparts. This , o 
course, would indicate that learner control over needed additional 
instruction may not be appropriate. The third hypothesis was test~ 
comparing opts for feedback of higher achievers on the five tasks , 
defined by the six subjects having the highest test scor es in each . 
condition, and the lower achiever opts for feedback. Lower achieve~ 
defined as the six subjects in each instructional pacing condition 
lowest achievement test scores. An analysis of variance was conduc 
comparing opts for feedback between higher achievers and lower ach1 
at each of the instructional pacing conditions . The resulting ana ~ 
summarized in Table 2. A significant F-ratio occurred on the feedb 
variable [I(l,30 Df)=l92 . 47, E .0001]. This result supported hypot 
three, finding that those subjects defined as higher achievers sel~ 

elaborate feedback, (X=86.56%) of the time, when an error 
was made on an activity question during instruction. Those subjects 
defined as lower achievers selected elaborate feedback (X=29.72%) 
of the time, when an error was made on an activity question during 
instruction. 

f 
Discussion of Resulting Data I 

Results of the present study indicate that self-paced instrucci 
methods for micro-computer ba sed instructional programs (MCBI) may 
always be the best method of addressing individual learning differ~ 
The decision is often made by instructional specialists work ing wi~ 
to build instructional programs to be self-paced, simply because th• 
micro-computer is well adept at self-pacing. Additionally , many of 
past efforts at accommodating for individual learning differences, ' 
been to de sign instructional systems around the relative benefits oJ 
self-pacing (Cross, 1976). However, when considering a cognitive 
psychology paradigm of improving learning , the variables of attenti 
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tivation should not be ignored. Since attending behavior and mo tivat ion 
:~e key psychological elements in the learning process (Wit trock, 1979), it 
is likely that by manipulating these variables, l earning outcomes can be 

changed. 

The present study demonstrated that during a self-paced instructional 
program subjects behaved differently, in terms of amount learned and 
performance competency with learned material , than subjects in a modera te 
externally paced instructional program condition. It is likely that this 
element of moderate external pacing caused subjects in t his condition to be 
more motivated to interact with each instructional display and attend to 
information in each display more carefully . The EP+Cp instructional 
program condition caused a significant increase in learning and performance 
competency, even on the more difficult tasks. This result indicates that 
moderate levels of external pacing can improve overall learning, and that 
self-pacing may not always be the best methodo logy for MCBI. However, 
learning performance was significantly impaired by eliminating the 7 
seconds of cognitive processing time in the EP-Cp instructional program 
condition. Apparently, this slight change in pacing increased motivation 
to a point where cognitive information processing deteriorated. Th is fits 
the Yerkes-Dodson Law quite well (Travers , 1972), and indicates that 
moderate external pacing is defined as external pacing allowing a 
reasonable amount of time for mental in teraction with the generated 
instructional display. In other words, external pacing can i nc reas e 
attending and motivation resulting in improved learning, but it cannot be 
too extreme . 

On the issue of opting for elaborate feedback, or additional 
instruction, it would seem that the students t hat may need elaborate 
feedback the most , are those less likely to opt for it. This result fits 
Carrier ' s (1984) conclusion that students may not be the best judges of 
what instruction they need, and how much instruction they need, for 
effective learning to take place. However, many instructional designers 
build MCBI programs that may have elaborate feedback available, but only 
recommend to learners that such feedback is needed. It may be necessary to 
force learners into elaborate feedback loops, or remedial ins truction 
loops, if they are making a significant amount of errors on activ i t y 
questions or instruction post tests. 

Conclusion 

The purpose of this study was to investigate the axiom that when 
learners are permitted to interact with self-paced instructional materials, 
for as long as is perceived necessary to acquire academic content 
materials, learning will be optimum. Results obtained from this study 
provide evidence which indicates that when students are permitted to 
exercise freedom through instructional sequences, learning is not optimized. 
The data also yields evidence which shows that varied types of self-paced 
micro computer instructional strategies are not equally effective in 
facilitating student achievement of identical instructional objectives. 
Further, t hes e results indicate that complete learner control over 
feedback, for micro computer instructional programs, should be used with 
caution since one cannot assume that students who require further 
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instruction will actually engage in further instructional work 
branching options or elaborate feedback options. 

External pacing of MCBI applications should be investigated 
using different types of academic content and different types of 
instructional objectives. Additionally, a variety of external Pac 
methods should be considered for MCBI learning systems, and the eij 
these methods should be evaluated on learners with different cognt 
styles (i.e., field-dependents-independents, reflectives-impulsiv~ 
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j source Mean Sq . Df F-ratio Probability ---I i BETWEEN GROUPS 

I 
Pacing (A) 1404 . 359 3 45.875 .001 

I 
j Error 30.613 96 

I 

WITHIN GROUPS 

Learning 
Task Diff ( B) 493.917 4 99. 785 . 001 
(A) x .(B ) 51. 901 12 10 . 485 . 001 
Error 4.949 384 

Table 1, Part I: Lindquist Type-I Resu 1 ting Data. 

I Self-Pace~ External External Control WG, x .. I 
I Pace, Norin Pace Control I 
I Reading I No Cp In 
I S2eed + c2 

I List Parts! I 
I (List I 12.36 12.48 I 11. 84 1. 92 9.65 
I Learning) I I 

I I 
Spatial I I 
Learning, I 12.32 13 . 60 I 10 .64 5. 68 10.56 
Cued-Rea 11J I 
Simp le I I 
Concept I 11.00 12.80 I 8.88 7.1 2 9.95 

Spat1· 
Learning I I 
Complex I I 

Recall Concept I 10. 40 13.64 I 9. 48 6.56 10.02 

i rning 
Learning I I 
Spatial I I 
Learning I 6.76 8.60 I 4.28 .88 5. 13 

I Problem, I I 
I Free-Rcalll I 

~x .. I 10.57 12. 22 9.02 4.43 
I Avg. Time I so. 36 44.64 45.04 n/a 
I Overall I min . min. min. 

Table l, Part II: Resulting Means and Overall Time to 
Complet e Instruc t ional Program 
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Source Mean Sq. Df. F-ratio Probabili~ 

Between 
GrouEs 

Pacing (A) 241.861 2 1. 6 • 22 

Feedback 
Opts (B) 29070.25 1 192.47 .0001 

(A) x (B) 86.583 2 .57 .57 

Error 151. 039 30 

Significant Means High 6 vs. Low 6: 
Feedback Opts , High 6 (X=86.56%) , 

Feedback Opts, Low 6 (X=29. 72%) 

Table 2: Anova results on feedback options of hightest scoring 
6 and lowest scoring 6 and significant means . 
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Using Video to Study Cognition 

Piaget ' s (1977) ne1...i model of equilibrat ion ha.s engendered a mot)e -3.mong 

t ve psvchcdogists to1.~ards fiJnctiona l i sm, in corpor·at in g a ;t1Jd ;: ct cogn i i , 

j ave lopmen t, rather than macrodevelopment, and focus ing on pr oblem 
mi cro•"" 

· • '- ~ --~ - r Pns·· · ar· ; .-:J ; :.' 1 n g :. t r .;. .. e g 1 t::! =' .~ 1 ' ·~ • _ _ .rr1 p .. , d. , ' j . 1 ~ 1 rither t han stages. 

-.. 
'· .: ) 

: - .. 
I '- ·• i ' 2 t 1 ~ ; ~ l ' .. : .:-

abs t ract i 0:i•1. 

a·:c•Jrnmoda t 1 on. 
. . . -

~ : C• i ;:;g,.:a1 ~earners are ccr.stantl ; 

r estruc tu r i n ~ and ada~~ ;n g, ·-· ---·='· ·- • • '-'! ! : 

Sc.me ch : 1dren 1,·.Jer e ~.:101)Jed t 1J ~. ~ ;. i"i t~, e i r .:;1,..,ir. ;eq 1.J ence c.f ;~ ; ~· s~ 1 f , -?f7e ;: ~ ~·:· 

t ~ s t ·=· u t t h e i r 01,-i n h ;: p o t h e s e ; . Others served as y ck~ con~r~i; ana were 

required to do the same s:~ps as the i r yok e. In other word;, th e 

ccrrect .:omb: nat 1on of e:ements in Beaker "' The ccntrcl gr oup was told~~ 

actions were performed bv the vo~e in the e)'per imen ta l group. Henc e 



not test the i r own h ;pothes~s. 

th e ir own hypotheses. 

Con-fl id Reso11Jt i on 

A stud; b; Karm i l c~f-3~ : t ~ • - ;.. . . - ' ~ - r 
- ' ' '"= ·-= . 

i mp a r t a. n i: e of : an + 1 : i: t ;- i? s .:1 : 'J t i v i: . 

-s yrnmetr :ca 1 t l O•: K:., - - , ·- : . ~ . ·~ .: ~ · =' 

.. !.. -
· <: 

~. !' ·-

representat ive of thei r e;:~~~ ~ ~ 

The i ~ 

- .-.. - . 
,- ·- ' ' ·. -

-. .. ... . - .. : · ·~ • .. ,_ ': : :· ' 

..: : .: - . .,. IT! 

\om - l - - - --·-a. . -:i •; :_ ':' ' 

"' -- · ·:". -:-, :I '--: 

·. ' '= - ·_; 

I ;:1 j ;;. -, : ? ·; 3. ,-i 

:-· ·-· : . . . = 

... •. 

ba l ance wh ich ~as ;~sumed ~ ~ ~e r~ -~ r ~ ; - -•· -
'-' '-''- A. : I 

cons~ructed was a "ce nt er" 

ba 1.:-.n.:e l . 

the b l ock was as;rnme~~ ' ci l 

theor i es, ch i ldren ~et ~it h conf l 

resolut i on , more stable 

constructed. 

. -. I '- .. 1 
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In ~m i c ro a n a l y s i s of t hi s data, Karm i l of f - Smi th and Inh e l de r f oun d t nat 

wi thout a ge nera l th eor y we r e su ccess-or i ent ed and r e fl ect ed on !; on 
ch 11 dren 

and procedures wh i ch 1.iJorKed. In contras t , childr e n 1,11ho began :..i it h 
6ct 1 ons 

theories had a theory-test i ng or ientat i on to the task and t hus we r e l e d to 

f ·rm or d isconfirm their theories i n action. e i ther con I 
This t heor y tes t ing 

oehavior led to the eventual construct ion of a r1ew one. E1Je n a 1,11 r·ong t heor/ 

more help f ul than no theor y in the l ong run . He nce, t he ti t l e of t h e i r 

- ?·: :-.. · ~· ;· article, " If ;tou 1..iant to get ~hea. ·: , get a the or ;1, " 

---... ..... -:: . .. .. .;. -- Ref l e c1 ve Abs t ract ion 

. ,.: : ; ·= ~ . . : .· ! The t h i r d process : n l ea rn ing : de nt i f i ed by P i age t and th e Ge nevan 

Schoo l i s ref l e>: iv e abs t rac t ion. Tr. i s process : s def ined b / G.a 1 1c.. •;it";e; .;..n d 

• .:; ~ ~ ~ . Re t Cl as : 

-· : - :_ :-

: .: ~ .: ~ . ·=·; ; .. .. 

~ ... :; - :..; ; .: .- ·~: . 

.. Jo. 4 - - • 

•. • ': ' . •• . 

.. -.... ~ '. . - ~ 
'" - ·! . ' I - ·. 

. . 
' . 

· -? ; ..... 1: . .; -2 .-. i? 

" ... ,.t he re f l ect i on pr ocess thr ough ~ h i ch one der iv es 

inf orma t i on f rom on e ' s own act i ons an ~ ' r om th e coord i -

l in k ing them, and so for t h) . It pr :J1Ji de·s ~ h e l i nks 

between and among exp eri enc es and can be de te ~ ted even 

in t he ver·;: ear l i est and mos t e 1 eme n t ar '/ 

inf ant s . Ref l ex i ve ibs t ract icn ha; two aspec t;: a 

from th e se nsor irno to r l evel to th e 1e1J e l c.f thot..ight --

and a r eorgan izat i on or recons tr uct ion o~ knowl edge a t 

the h igher l e•J e l . " <Gal l agher and Re i d , 1981, p . 23S) 

Pi aget ( 1977 ) d is t i ngu ishes refl e ~i v e abst r ac tion from a l owe r leve l 

abs ti- ac t ion wh i ch t"1e ca11s emp :rical abstr- ac t ion . He def ine s emp iric i l 

abst r ac t i on a s t he r ef l ection occu r ri ng i n r t- l a t ion t o the obser 11ables of the 
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objects. In the case of the blocks in the aforment ion ed study by~ 

Smith and Inhelder, the empirical abstractions 1,i,1ould be in re1at i on 1 

size, shape, weight of the block. In contrast, ref lexi v e abstract:~ 

pertains to the reflection which generates theories about balance in 

Of most importance, howe11er, is the fact that emp iri cal abstract i ons• 

reflexi11e abstract ion s. In P i aget ' s model, ref1ect i on is seen as a. 

·;pira11 i ng proces;, each ref lect i on br i r1 1~ing the learner to ~1i gher { 

The Problem 

t,Jhile these aspects of 1earn :n g 1"1a11e been 1,11e i1 de i i neated b; :; ser 

mi croanal ; sis of the compensat i ons of a few subjects has usuall y bee n 

SIJtf i C i Hd, 

Current technology allows th e r esearcher the opportunit y to rec~· 

to film i nd i,1i dua l l v a l arge number of ;1.;t.,: ects of d i fferent c.ges ;.; .; 

action, fast .for:.1Jard, and rep1a :.- t o i1l1Jm i nate the :-egu 1at i ons of th~ 

·subjec t s . Hypothe;es can then be made :i.nd tested :.tat i ; t i.: .:i.11 / . 

The remainder of thi~ paper i s the report cf a ;~ u d y us i ng st c~~ 

th i s stud ;.- is a rep1 1caticn, statistical validation , and edens ion of 

Karmiloff-Sm it h and Inhelder :tud;.· of balance. It·' s purpo;e 1,i,1as to prv 

emp irica l val i dation of the ordina l l evels as psy::holog i ca l];.· discrEte 

behav i ors and as compr i s i ng a heirarch i cal scale. 
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Part .L!. Naturalistic Obser 11 at i ons 

1.,'al idation of Ordinal Sea. l e 

Method 

;erued as subjects in the stud~ . The mean age of tne group was 72 mcnths . 

~1.3. ter i a 1 s 

Mater i a l; c~nsi ;ted ~f a !/ 4 inch fu l crum rai sed along the l ength of a 

pl atform 6" x 10" and a ser i es of blocKs to be balanced, mod i f ied from the 

bottom plane of each block had five 

pri nc i ple of balance ( see Fi gure : ) . 

A group of "h e l per blocks" was a l ;o prouided eac h subj ect to JSe as 

he/ she 1,1.1 i shed. ~ 1 1 he l pe r blocks •,<Jere pa in t ed blue, ~::1 contr ast • . .., ith th e 

blocks for balancin g ~hich were pa i nted gr een . The r e were si x help er blocKs 

in al 1: t1,110 2-:3/ 4 .: ·2-3/ 4 ·.< !-7/ 8 in ches , on e i -3/ 8 ;< 1-3/ 8 .\ 1-7 / 8 1>1Ci1e:., 

and two 5-1 / 2 A 2-3/4 ~ 1-7/8 inches. 

Procedure 

Each ch i l d was brought indiuidu al l; to a testing r oom ( adjacent to the 

cl assroom ) by a female exper imenter. The child was seated at a low tab l e 

With the blocks to be ba l anc ed placed to his/ her right and the "helper 

blocks" to hi ·; / her lef t , The fulcrum 1;Jas taped to trie table in front of the 
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child. The child was asked by the exp erimenter to tr; to balance ea 

b l ocks, one at a t i me, on the fulcrum. After each bloc\< 1;.1as tried 11 

' 
remoiJed so that the subject tr i ed each b l oc!< on ly once. Subjects 1.11 en 

videotaped as the:1 tried each blocK. '.)i deo equipment 1;.ias obsc 1Jred fr 

subject-'s 11iew. 

Measures 

Strategy scale. A ;cile was drafted from an anal y ;is of the 

Smith and Inhelder stud;, as;ess in g the degree to whic h the ch:ld; 

perf~rmance : nd i cated a theory test i ng orientat i on t o t he task. Th! 

the helper blocks, dir·ect i1Jn ·:d later-al correct i ons ac ro s; the f !J]c· . 

an t i c i p a t i on of th e e f f ec t of s :; ch f a: t .Jr s as a r e a or 1,1,1 e i g h t , an d the 

to 1,11h ich the ch il d testc-d out h i s/h i?r· theories about balance 1.11ere " '" 

taken in to account in constructing th i s ·scale. The scale 1;.ias refir, ?~ 

pilot test : r:g arpj expan ded tc1 inc orporate f i 11 e const r uct l e1.Je ls •:c.m~~ 1 

1 3 op e r a t i on a 1 i ze d be h a \J i or s as f o 1 1 01,1,1 s : 

to all the blocks . In other :,1,1ords the c h i ld be! i et; e; tha t 

h i s/ ~. H a c t i on s :. ho u 1 d b a 1 an 1: e th e b 1 o c K ; b 1 o c K ; .;. r e p 1 ace c 

at an ;1 point errat i cally on tr1e ful cr1Jm and let go, or push ~d 

hard abo11e the po i nt of 1:ont .:ict, or held hor i :0nh.i ~..- i n 

place. No l ateral shifts across the fu l crum to find the 

center of gra1 . .1i t ;1 oc.:ur. Iri h.ct the d1ild at thi s level 

frequent! ; describes the block in terms of a seesaw, having 

an 11 •J p 11 and a " d oi,.; n 11 s i de . He / sh e p u she s d 01.11 n ;Jn on e s i ,j e or 

holds the other s i de up but only one s i de at a t i me i s the 

focus. 

1.2 Thi s beha\/ior· is stil l ch aracteri:ed b:1 an 

egocentric orientation a l though it represe n ts a begi nn in g 



decentration off a reliance on the self to a focus on the 

blocK and its properties. Different dimensions of the block 

are tried as well as different points of contact with the 

fulcrum. !n place of a hand, helper blocks are used under 

the· block to be balanced in order· to "hold the down s ide U 
~. ,, 
w. 

Even though the properties of the block are beginning to be 
:h l J d· s 

quest ioned , no lateral movements, no rotations, occur. 

Le l! e 1 2 . 1.) i s u a 1 Ce n t e r of th e 8 o tt om P ~ an e Th e or Y (',) C 8) 

2. 1 Al though a ch 1 1 d .:;n th i s 1 e lJ e 1 or ~ ;~ i n a i 1 / p 1 ace ·3 

, and the 
the block on the fulcrum in an egocentric fashion, latera l 

sh ifts begin · to occur. At f i rst the; are towards the 
. ref i nee 1 

midpoint of the bottom plane of the block. The child appears 
ls ·=~mp; ; 

to be beginning to form a theor:• ':general p; :n c i ple ) ~bout 

b a l ·an c e , e . g . a 1 i b 1 c1 c K s 1,~ i 1 1 b a 1 an c e : f / o u s :1 : ft ~ o t h e 

middle of the bottom plane cf the blocks. The child does nc~ 

that 
;et have a stable "theor;.-- i n-act !on" but i s beginning to test 

J 1 aced 
out var iable s th at might produce success. As the chi ld 

' pushed 
experiments with latera l movements, he/ she d i scovers th at the 

ov erhangs of the block are related. A sh ift can make the 
i il 

: he 
"up" side go down and the "down" side go up. 

2.2 This behavior 1s demonstrative of the first real 
~ v e 1 

1av i ng 
the or '/ . Th e :: h i l d be l i t- lJ es th e m i d po i n t •::sf t h e b o t t om p l an e 

side or 
of the blocK to ~e the e:<act point of balance. He/she in 

the 
fact struggles through measurement or lateral correct ions to 

find th i s po int. The orig inal placement i s a 1.,'CB <•.; i sual 

c e n t E- r of t h e b o t tom p 1 a. n e ) p 1 a c em e n t , 1,i i t h t :-, e e :< p e c t a t i on 

i ng 
th at this i s th e correct placement~ rather than an ego 
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oriented, random placement. 

2.3 Although the child a.t this level still origina.11v 

places the block at its VCB, since this strategy does not 

'"'orK for ma.n:1 of the blocks, the child beg i ns to test out 

whethe r the vi sua l center (midpoint) of the whole block 

examp l e, bloc ks ~1 and ~2 have a VCB at point 2. Th i s 

or i9inal placement :,1Ji11 not suc.:essfu1b' balance the b lock ~. 

The ch il d sh ift s the b lock towards point 3. 

3.: 7he distinction between levels two and three is 

that, 1,1Jh ereas the placements ir1 l evel ti"'o 1,1Jere all around or 

~.t the 1.,t CB, the or iginal pl a.cement at thi s le1Jel is a 

bisect i on oi the whole block in order to find the midpo int. 

Specificall;>· , at lev e·l t:.<10, b'.c1cks in c~usters t:..10 and f i"E 

were p:aced or i gina lly at po int 2 and then shifted to po in • 

·~ ..., . 8:1 lei;el three, t~ie ch il d :·s cer· t a in that th e :..ihi:ile blod 

must be bisected and thus places these spec ifie d blocks at 

po int 3 originall y . 

3 . 2 This behavior is character i zed by the use of help~r 

blocks. However, this t ime the y are placed on top of the 

b l o ck , r· a t h er- th an u n d e-r- n e at h f or s tJ pp or· t . i mp or t an t l / , the ' 

are placed on top of th e "up" side to make the "down" s ide 

come up. This fact su~gests th at the ch i ld i s testing 

whether add in g a b1ocK to the ma in blocK wil l affect balance • 

Although he l per· blc•cks :..r·e used, all blocks are placed an d 

r emain at po i nt 3. 

-~-------------
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3.3 This behavior begins 1.AJ i th an orig i na 1 i,,ic placement 

l I I I but the chi 1 d shifts the block towards the side with the 

) t greater area. :; inc e the i,,ic 1,vaS the original placement this 

be ha'J i or i s st i 11 ciassified as representat i OJe of a 'Ji ·sua I 

center'theory. This behavior i; most obv ious with blocks 

# 7 , 8 , 9 1 1 3 1 an d 1 0 . I n t e r e s t 1 r: g b , t ~1 i s a c t i on o c c :J r s e 'J e n i n 

block #10, even though ~hese corrections are away f rom the 

:k; ' abvi ous :; more heav ii; w~ i ghted side! 

ili.tl .±.:.. Ar e a C e n t e r T h e or . < A Cl 

4.1 This benau1or suggests that the child ha; gi ven u~ 

the insufficient theor y about the visual cent er and now 

or 

determ in ed b:' •.Jis1J c-. 1 c1Jes; bi ;ne 1 space : :. assumed :o 1,<1eigh 

-' . 

·•' ; greater area ~ e.g., po int 2 ~n b l ~c~s #; 1 8 1 9, 1 0 ) I 

. ~ 
'. S i r.•:e the child seems ;ur·e err this ;:ilac eme nt :i.s ~he cnl ; 

l ocl< 

balance around po i nt 2. 

4.2 Here the child ~eg :n s to quest ion ~h ethe r greater 

per space is really analogous to greater we ight. In the face of 

the visual cente r as an anchor po int. Correct i ons are made 

both towards the .we i ghted side and the s ide with greater 

space 1 depending on the block. For example, Cluster 3 blocks 

c e. are originally placed at po int 3 and corrected towards point 

2; Cluster 4 b locks , i n contrast, are or ig i nally placed at 

point 3 and then •:orre.:te 1j to,<Jc.r·d·; point 4 . 
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4.3 This behavior is characterized by a reaff i rmation b 

about the need to bisect the area of the blocK. Thus 

original placements are again at this bisection <point 2 for a 

Cl1;ste-r 3) . Corrt-ctions are made, in contrast to 4.1 to1;.iar~ q 

the more heau i :; we ighted s ide. 

about 1.-ie ight and undershilds tha~ i ~ ; s the 1,veight that m1J:' 

an estimate oi th i s b isection, po i n~ 4 on the weighted 

blocks. Correct ions cons i st onl; of a str1Jg9le to f ind l h:s 

midpoint. 

· 5,2 ;h ; s 1.:..st beh~v i:ir entail s product ion. 8eoca1..1se tne 

5). He / she adds he l per b l ocks and then makes ~he appropr i a~i 

reciprocal nature of distance a ~ d we i ght i; un de r st ood. 

This wrd i n~~ :.c-3.li? 1,i..1a ·~ tur~her oper·.:..t ion .:,.} i :;:.d i n terms of e::pec! 

be h al! i or f o r e a c h of t l"; e b 1 o c k s t h u s de f i n i n ·~ an i de a 1 i : e d pr o + i ! e + ::.; 

b l ocKs at po in t 3 or i g i nall y and struggle wi t n th i s area searching far 

midpo in t. The di;p : ace d base t.Jc1ds 1 in C·jntn.st, :,\lou l d t•e placed 

and corrected around the visual. center of the bottom p l ane, 

s am e p 1 a c em e n t 1;.i o u 1 d o c c u r 1.-'I i t h t h e 1 mp •j : . ; i b : e b 1 o c k s , l.J it h t h I? 

and weighted bl ocks , po int 3 aga in becomes t he fo cus even though 

1?~ -



t a t b a 1 an c i n g a r e 1J r. s u c c e s s + u 1 . 7 he 0: h i 1 d j u s t .j e ems t h e ·; e a ·; '' ~' a r j 
attemP s 

f i rma t i on bl ocl<s." 

1US 
Two raters, bl ind to the age of th e child, tJiewed the video tapes and 

) i n t 2 .; 0~ d e •ch child to one of the 13 behatJ i oral profiles. Since th ere 1,1Jere ass i gne .. 

ca;es where children d i d not exhibit a perfect . fit t •J an y one of the 13 

. . 1 ·~ t d h l d' ... ~0·1 .. '1 ..J t ~h idea l i zed _pro+ 1, es, .. 11 e ra.ers ou .. . e c.::i e 0 
.... .:. "' 01' a 1 \Ji•..ieO .apes. : ,e 

diu : ded by the number c~ subjects doub l e c~ded. 

Cl uster Score 

cement 1: 
The bloc~; were categor i zed ( See F i gure 1) i nto c l usters wh i c~ 

: ed 
oster.s 1bl;1 tapped the same i e11 el of un der·sb.nd i ng. For· in s t ance, : iu ;•; r· 

~ould be the eas i est group of blocks to balance s i nce each b l oc k cou i d be 

ba l anced successfu lly w i th a theory about b isect ing the base of the blocK. 

Clu;t er 2 tapped the abstraction of b i s2ct1ng the whol e block rathe r than 

.: i..; t the base . C1ustH 3, the asymmetr ;c a i tiloc~:s, sr.ould be pa·ssed b/ 

; <C1u :. ter 
s1JbJ?cts r1old ing a thec:r/ .;..bout are <>. .;..; analogous to 1 .... e ight . i h t:> i . .<Jeigl";~;d 

~ ioc k ;, Cluste r 4, snou1d on l~ be p~s;~d o~ sub j ect; hatJ i ng an un ders tanding 

abo~Jt 1~ei1~ht, C1 1J ·;ter· 5, ~h~ i mpi:1s; ibl ~ t;1 ci ::k:s ~ :.~1c~ 1J 1d b~ t:-;i;. mo~~ dif.;. i ~u1t 

c lu ste r s in ce 1t r equ ir ed an unders tand i ng of the need not on1; t o add 

In order to .:i,lleviat.;o the poss i b il it y that succe ss .: oul d oc::1Jr b / ::~1 :1. nc e 

th i s m:.:.o::ur·"'- 1.,"- "' m.ade t · • '~- ~ - ver :: s r1n9en, , Euerv b l oc k i n the clus~er had to be 

balanc ed SIJCC'? SSf;J 11 / th e subJect was cJded as passing that res?ective 

: luster, I t was assume d that for subjects to pass a c lu ster the ; had to make 

the .'1 s;:mmt an infer enc e· about ho1,1J the blocks in that cluster were ali ke and then 

~ ~~ l 
~ · · ugg e with them to find the exact balance poi n t . Subjects were giv en a 
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score of pass or fa i l on each c l1Jste r . 

Result s 

Strategt Scale 

The Spearman Correlation Coefficie n t, appropriate for n on-para~ 

measures, 1.~as der ived ;ti e l ding r=.63, p=. 001 f or age and l e •.J e ~ . In 

further assess d i screti:niiss bet 1;.1een ] el;eis th e 13 opu .:di on a ! i :ed b~f 

were combined i nto t he f iv e constr~ct l ev els wh i ch the ;t t apped . 

te sts assess i ng mean age d : 'fe r ences ~etwee n levels were s i gn i f icant, n 

~·le .:tn ages i: in mc•nths ) for eac h leu e.1 were 56,66,76, :33,90 respec t i vel,, u 

C1uster S·:wie 

d i ff i c u 1 t ;.· c i · d e r e x i s t e d r ;-- •::m o n e t o f i l1 e a n d t h a t s u b j e c t s p ass i n g C 

had a i ;o passed Clu ster· l; :.ub.j ects pass ing C11J'~ ~u· 3 had a l so passee \I 

1 and 2, e tc . The coetf i : i ent of reprodt.c i b ili t v 1;.1 as . 95 ! . .v i th a co~ · f 

:.f sulabi 1 it/ at . 80. 

Th e cata c l ear!/ substant i a t ed t he pred i c te d ordinal sca l e er 

strateg i es . The younges t chi l dren attemp t ed to ba l ince the b1oc~s t 

e 9 •JC e n tr i ;: a 1 l :.- ri 1 a c i n g t rie m .a t r arid vm p o i n t s on t he f u l c ;-- :m , I f ~ i-, et 

f e 1 l , 1,<J h i c h h a p p e n e d fr e q u e n t 1 ;1 , t h e :" d ec 1 a r e d t h a ~ t h e b i .:: ck c .Ju l d ri.v' 

balanced. The first ~orrect;ons obse rv ed wer e t~;.1 a r ds th e middl e ot 

bottom plane of the b l oc k s, even wh en these cor r ect i ons wer e obui oush 

the 1;,1r·on•;i .j ir ect ion. Th i s UCB thec•i / 1,~as eventuall y transcended to ,nc' 

the •.1J t"1ol e block. ',,'isua i c enter tl"leori e:. , 1,iih il e successfu l for some' 

bl ·::icl<s, 1,iihen general l :e d to all. the b l oc ks became in suffi c i ent. i~u;C 

el>entua1 1/ determined that :l.rea and 1,11e i ght 1,11ere f ac t or s, made correc\i• 

towards these factors, and finall/ underst ood that wei gh t must be eQ~ 
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00 
th s 1 de s of th e b a 1 an c e 

The Guttman analysis demonstrated that the lower l9uel theor i es were 

necessary to the construction of the higher leve l s. The strategies, although 

related, were in no way sufficient to produce success on the clusters. In 

In 0 
t he r 1,<1 0 r d s , c h i 1 d r e n , i n a t t em p t i n g t o b a 1 an c e t h e b 1 o c k s , fr e q u e n t l / 1"1 e r· e 

will 1ng to test OU t 1J the r •.J ar i ab1 es t r1 an the 1::n e they be 1 i e 1Je d t C• t": .;, l) ~ :.-.11 

effec t. For e:< amp 1 e ch i ldren l,<J I th a 1.JCB theor/ 1,<1ere I,~ l 1 1 i ng ·~ test 1JIJ t the ' 
. ...... 

ficant, middle of the whole block iS a balance point. Those with a ~C theor / were 

wil ling to test out the effect •Jf a ·sr:tft toi,vc.rds the greater· are~; th •J:.e 

;sing C: understanding that each block wa s in deed possible), they did not struggle 

with the new variable enough to be successful with the cluster. To wit, 

·r, ~or / , until the/ held ~ast :rJ a r1t? 1/.; ~htiwr ::l the/ d i d not ;tr·u gg~e e n ou ·~~ ~:i 

I mp 1 i cat i er. ·s 

Piaget's notion of reflexive abstraction suggests that l earners need ~o 

at .. ::,ut balance, i.e . contradictions and the resuiting :-ef 1 ec~ i on b>ing the 

\; i OU S 1 · le arner to pr 1:iduce hi ·~hc-r· le1.iel theor i es. Althougr1 thi; process seemed 

apparent in the protocols, there 1;1a·; i nsuffic ; ent data to co~r· oborate such a 

sorne of Premise. Thus the secc·nd part ot this study 1,vas designed to te ·:;t th i s 

as:;umpt ion, It 1;1as h;.-pothesi:ed that egocentric chi l dr·en 1,.;ould benefit most 

tr om a ref 1 e c t i on on t h e b 1 o ck ·· s a ct i on , ·;i i \J en t h e i r t end i: n c;: t o t or rn 

as'"'um t . ~ P 1 on s ab o u t th e r o 1 e of t he i r 01;1 n a c t i on . According to P i aget, 
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coordinat in g the action of the object with t he self ' s act i on sh ou l a 

the construction of a general physical princ i ple. Thus a r eflect 10 

video replay, on whether the block balanced or fell and to which 

fulcrum it fell shou ld be profitable. Theor y oriented children, 011 

hand, ~1Jere expected to profit more from reflection on the placement~ 

1,i.1ere in cons i stent 1,iJi th their theory. For examp l e, a ch il d 1/.Jhu th 1 n~s 

b 1 o c K 1"' i 1 1 b a l an c e at po i n t 3 , bu t the n s e es 'J i a •.; i de o r e p 1 a l th al : , 

actuall y balanced at point '2, mi9ht at t emp t to resol,; e this cont r ad it 

thus construct a new theory. 

Part II: Effect of Stop-act ion Video 

Method 

Sub j ects 

One h1Jndred and hiielve of the subjects testo:d i n part one of t hf 

1,i.1er e c l assd i ed as ego or i ented or t:-iec.r;.- or i en ted. A11 childr e n.:~, ) 

Theory categor y , called theor y be e.a.use these chi l dren a t le ast hac ~ : 

+.hat 1,1Jorl<o:d for a subset of al 1 b l ocks. A l 1 ch i ldren who d i d not ~H 

criter i on on at 1east one c i uster of blocks 1,1,1er e ass i gned to the~ ,il 

ca t egor·y , ca l led ego because these children attended more t o the i ; ~rl a 

hat;e each block ba l ar1ce rathE-r than to gener-a 1 princip1es about ba ! anr 

Materials 

The . mater i als used 11-Jere the same as t1"1c• se i n part on e o f t he stu 

Procedu;e 

Subjects w!'re randoml / distr i buted in to onE- of four· differ ent t~1 

cond i tions, g i ,;E-n four tra i n i ng sess ion s, and then pcsttested . Se ·~• ;; 

controlled s in ce a pre,1ious .anal/sis ( con d ition x age :< se x) had ; h·~r tc 
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on shou ]>J r 

r ef 1 e ct 1 00 
I 

l dren, ori 

' la.cement; 

:,ljh 0 t ~I Ink; 

• con tr ad ;.:~ 

: .. n e of 

; 1 dr t-n 

th e ' 

,. -...... .. .. 

J the i r- c~; 

ficant d i fference ( Fosno t, 1983) . 
s19n 1 

~basic factorial design of hiio orientation groups <ego vs. tt"1 eor /) and 

four t raining conditions was used. Children were pretested on the training 

tasks in session one, later given four training sessions, followed b; a 

posttest session on tbe training task. Briefly, in Treatment Condition I, 

oi:ed t~,~ Predict 81 1: 1ck condition, the ch ild 1,1Jas asked to predict •-~ha~ ~he 

block on the fulcrum, stopped i n action on the video r epla; , would do ~hen 

the tape 1,i1as reactit1<ded. In "Tr·eatment Cc1nd i t i on II, the Predict P 1 acement 

~ onoition , the child 1;..1as asked to predict the p l acement from 1ook 1r;9 at b~ 

rep l a:- of th e biock stopped in mi d-:iir· just before placement :Jn the tul ·:r :.;m. 

in Tr ea tmen t Condition • • T 
.l .l • ' called the :3ummar i ze Repla;.- cond i t i i::in, :he child 

saw the en t i r e f o o t ~- g e from the first grasp of the blocK to the -l .· en:_. or the 

-· ! ii'? 

in th i s condit ion ~as then asked to summar i ze wh at seen 

'v': ~eo cond i ti!Jr,, the c~1i l d 1,vas s impl/ .:..sKed t;:i summar i ze his/her· mos~ rc-o:e id 

i tt empt. to balance a block. 

The design tested the null h;pothese; that the means ot the pre to 

;ame. No main effect. for condition was e:(pected. A signif i cant i nteraction 

performing the best in the Pr-edict 81 oi:K condition and the Theory grouo 

~erforming the best in the Pred i ct Placement conditiiJn. 

General direct i ons. The experimenter designated th e green blocks and 

>a ' d II 
' 1 I 1;..1ould 1 i l<e /OU to balance tt"1ese bl odes one a t a t i me on here <points 

~ o the fulcrum ) . These are helper blocks 1,vhi:::h ;;ou may u se to help :'c•u i f 
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:1 ou '"' i sh." 

Blocks were then presented to the child one at a t i me 

In sessions one and three the b l ocks were presented in 

In sess ions two and four tha t order was reversed. 

Predict bloc k condition. The exper i menter presented 

a t i me , 1,1,1ith hands on ead side 1Jf the block so that :he t io ttom l eng 

block 1..ias c l ear. She sa i d, 11 Tr:1 this one." At the presenta ti on ot. 

1*2,4,5,.S,10,11, .:ind 14 the ex;:;er·1 menter pressed trie c .::;1.;nter on the 11 

,. e c or d er t o : er o • A f t e r t h e c om p 1 e t i on .::; f t h e e p i sod e ( c h i l d a t t emc t 

bloc k s , tne e:<p 2r i menter r e1 .. 1,1ound the tape to ::ero and ;a 1a , " Let / ::-

/ OU tr yi ng tha t block on te1e1J i :.ion. " The tape :,11as then r·epla / ed ur. 

point wh ere the chi l d p l aced the b!ock on the ful:rum. The 

i ; the b lock ._,..... ~.-. ·":•II 
\. •.J '-'U . If the c~1i ld did not r·espond, the exoer : 

prc;bed 1,1,1 ith , "!.Jill it balance ·=·r fa11'1" l~J i th a r esp on se ,::_:f ~.;.. 11 , \".1 

"Let's see." The switch was then pu;h ed t o p l ay and the rema in der~ 

epi ·sode 1,<.1 as replay ed for the ch i ld to .:ibser·1Je the c1Jrr·ect ness ct th ~ 

predict i on. Blocks ~1,3,6,7,9,12, and 13 :,1,1ere pr·esented to th e ch 1:d 

balanc i ng but no video replay was given. 

Predict piacement •:ond ition. Th e same beg i nning direct i ons :Jjei! 

as abo11e . During the rep 1a;1, s top-ac t i on occurred ,:ust before the ch 

pl aced the block on the fulc1um. The ch i 1d 1.AJas then asl<o?d t.o predict 

placement of th e block . Th e e:l(per· 1menter said, "Sho1.<1 me 1.11here on tht 

:--ou a.r e going to pl ace it." If th e ch il d did not understand t.he quesl 

181 



each b 1 eek 
I 

o t tom 

tat i on of 

r on the ,11 

i l d a tt emo 1 

, 
11 Let ·' : . il 

s;.. i ,j to ~n! 

~maind e r J; 

? SS C•f th e 

) the chi !d' 

: ti ons 1,11ere 

rore th e cn 11 

d
' • I to prE- 1c 

iere on the ~ 

i d the quest· 

P
erimenter said, "Here, or here, or here?" wh i le mou i ng her finger 

the e ~ 

across the bot tom of the block from point one to fi•.Je, Predictions 1~1ere 

·n i.i1ritten down. a9a 1 
.The experimenter said, "Let ' s see." The rema ind er of 

ttr e episode .,..,as then replayed. 

Summarize replar condition. Directions were the same as in condi ti ens 

~d II exc ept that the tape was rewound to zero in the designated ep i sodes 

and repla;1 ed for the ch il d 1,oi ithou t stop-act ion. The exper imenter then sa ic, 

'Te l l me 1,11hat happened." Responses were written do1,o1n, 

No vi de o condi t i on. The child was presented iach block to ba l ance as i ~ --
the other conditions. ~He r th e de ·s igna t ed ep i ·sodes, the .: h il d i .• ias s imp ] ·. 

as~ed, "Tell me 1..iha.t happened." Respon:.is 1..i er e 1.11r it ten do1,1in b ;.- th e 

Thus in al l conditions subj ects were questioned on seven ep i sodes dur ing 

a sess ion. The length of eac h episode was th e same across conditions s ince 

Pr e :.. n d p o s tt e s t d i r· e ct i on s , Th e 1: h i 1 d 1.11 a s s i mp l :t a s K e d t o t ; :" an d 

~H l :.nc ;: each of the blocK ·s , one at a t ime, c.il the fu l 1: r·1.Jm. 

Measur es 

The dependent vari able was a simple asse ssment ( pre to pos t d ifferen ce ) 

of th e number of bl ocks su cc essfu 11 ; ba lanced. 

Results 

0 1 . '· an ned Compar· i sons 

The me an d iffer ence scor es be twee n pre and pos t tests for each of the 

cells were calcu lated and planned compar i s on two-tailed Dunnett ~tests were 

done to compar e t1"1e performance of the experime nt a l groups 1,oi i th th e C•Jntro1 

grouos. No significant d if fe r ence was found between condit i ons f or ch i ldr e n 
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who began with an ego or ien t at i on. For chi l dren whc began 

strong enough to pass at l east one clu;te r , this was not 

hypothesized, a significant d iff erence Cp=.05) was found between! 

asked to pred ict the placement of the blocks and the group r ece iv1 

feedbacK, As can be seen from Ta.bl e 1, s ho1.11i ng t he means of the gr 

theor~l · ch il dren did best in cond i t i eir1 11, a l though the ditft?rence • 

statistical l1 s ignif ic ant with groups other than the no vi deo 

A closer l ook at wh i ~h b locKs wert? successf ul l ; balanced 

further ins ights. 1 .. Jhen grouped b ~,. .: lusters, thereb;1 e l i;';l in a ting 

possible factor, cond i t i on II produced ~ore ;~c: es; t~an t? uery 

.::ondi t i on for the Th eor ; group ( p=. 05) See Table 2. 

Ana1vsis of i,)ar ian•:e 

An anal ysi s of var i ance wi t h t he re gr ess ion appr oac h for un eq~~ 

performed. Age :.vas •:O<Jar· 1 t?d, No ma i r, e ·He :: t :,<Jas f :J IJ nd f ,:.r- the \/ a.- 1 

be sign i f i cant at .05 :ie h1.1een the .;,r i en-::at ion group ·; in •:cndit i·:·•· i:. 

thi-:. :,\las the most successflJl tra iniilg •:c•n d iti .:.n +or t ht? T ~ H~r :·l ·~ i· uuc. , 

the 1 east ; uccessfu 1 for the Ego •;iro1Jp . 

The data s howed conclus i ue l; that for chi l dre n who h ~ v e alread · 

th inK about a genera l means of bal ance , rath er than what the y themse · 

in a specif ic in stance, ;t .:. p- .3.ct i on \Ji deo irnpro\J es perfi:.rmance 

act ion or i ents the chil d to 1,~he r e he/ she i s about to p l ace the b lod · 

was seen i n the Theor ; cat~gor; of chi l dr en in the Pr ed ic t Pl~ ::ement 

cond i t ion. l.J i th th 1 s t/pe of \Ji de o f eedbac k t he ch i 1 dren r1ad t o nfle 
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n 1..: i th ~ 

the ca-,. 
"·' 

be tween ~" 

'"' 
;i receiv 11l' 

of the gr 

nat i ng 

1e :..- t hem;e •' 

the b 1 od · 

Pl .:.ceme nt 

·1 ad to r ef !! 

r 
·easons for each placement. Hav i ng t o pr ed i c t th e p l acemen t ju ; t pr : ~ r 

t:ie 1 ' 

to the continuat i on of the feedback tape, combined 1..i ith the feedback of t h e 

consequent success or failur·e, helped to br i ng t he 1..ihole ep i sode i n to an 

integrated system of means-end relations. Straight replay was not as potent 

a tra i ning condition, nor was reflection on the action of the b l oc k , 

• g ~hat as;um~ t i on s canno t be made about t he conte n t of t he c hil d ' ; sugge s , 1 n - ,., 

Ego ch i ldren, wh il e be i ng ; ounger than the Theor ; grou p , wer e a l so 

charo.cter i ;t i ca l 1y d i ffH·ent. i n the i r appr ::>ach t•J the tra ini ng ta;K . 

Response protocols i nd i cated t hat these ch il dren ~11er· e mor e ofte n ~he : hi1 drer. 

were more lil<eiy to attr i bute a fa 1l1Jr e to a ''bad 'loc k " t han to thei r 01J.J n 

pl acement stratag;. The y ~ere frequentl y ch i ldren wh o explor ed t he phy s i ca l 

a t •r 1 b~tes cf each bloc!< ; ndepe ndent of how ~hose a t tr i butes re l ated to th e 

tnlanc;ng ta;k. 

•;ias ;orrie :-· ule t h .3.t c ·~uld be app li ed t:J, se1.;era.i bloc!<~. , lf net all block s, 

ali ke but. :·• <>.re we 1· g,1-1 t ·~.d d 1· f~. erentl y . Thu~ ; , 1 - ~ ~ a~~"' - b 1 e t ~ -~ l -' 'ht "' r :> I ' • 
0

:> I ~ :Ov d .;\ > '-I \.. \.,>n C U ,_,e 0. a , 

children in the Theory group dur i ng tra i ning reflec t ed more on t he means to 

esb.bl i sh ba l ance-. 7 ~1e r·ule ·; the / constructed • .. ver·e t he resu l t o f re f lect i ng 

ori means-end re l at i ons. The r· eflect i on fac ili tated by Cond i t ion I, Pr~d i ;: t 

filo<;K, is not as appr·opriate a-. match to the theor:..- -or i en ted ch i ld -' s 

as~ ;rnil atory scheme;. The focus of th i s r eflect i on i s not means or t hec1r·; 

or i ented, but s i mp l ; object/ act i on or i ented. The the ory-or i ent ed ch il d i s 
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not thinK i ng about 11 1,vhat" happens, but "1.vh / 11 i t happens. EtJ i den tl, 

reflection on the success and failure of the bloc K, wi thout r e l at :n1 

means by wh ich that success/ failure occurred, has no pos i ti ve effec~ 

problem solv ing in these s i tuations. 

Al though the hypothes is about the advantage of the Pr·edict Blc,k 

condition for the ego-or iented ch i ld;-en 1,v as no t ~. upported, t here 1;1a; 

for this group to do better in Ci::rndit ion I than in tr1e other cond 1t : 

i s possibie that had train i ng been longer than four sessions, as : .~; .. 

difference ma; have been found between cond i t i ons for the Ego 

Perhaps Cond i t i or1 .:j i d fac i l i tate a decentr·at i•:in from one ... s 01,1Jn ac t, 

ego orientat ion to the first theor y 1s ~b i g one, requ i ring more t1~ 

going from a VC theor y to an AC theor y , 

The reasons for the l acK of s u•:cess of Ego ch i ldren i n Cond iti on 

obv i ous dur i ng t ~ e ~a t a co! ! ec ti on. Fir s t, because t hey had no 

a necessar y ?l acement, the quest i on asce rt a i n ing pl aceme nt made 

them and thus prcbab ly ser ved as a d i s t ract or. Man y Ego c~ i l dre n dL 

tra in in g 1,.,,ere obser·iJed ( in response t o the ;;iacernent quest i on ) tn.: .n9 

•.;ert ical l i ne .:•n the mon i tor from the f!J l cr um to the po int Qn t he '.:i ' c:· 

directl y above the fulcrum. In other words the i r responses were ba~~ 

proxi mal causes rather t h.an an ; tr1eor y about a "correct" p l acemen t . ' 

Ego ch i ldren were just s impl y confused by the quest i on and appear ed U 

guess ing randoml y . 

Secondl y , th i s cond i t i c•n f cir· E•;o chi 1dren might have ser i1 ed a;• 

nega tiv e r e i nforcer. For Ego ch il dren, the quest ion, "Sho1,<,1 me t he ;po 

the block where ; ou are going to put it" mi ght have been i nterp r e t ed ~ 

emphas is on the " ; ou". Thu s t he ensu ing act i on of t he bloc K fall ing 
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:ond 1 t : 

)•rJn ac t , 

?men t. u 

)>?ared tJ 

Jed a~ a 

b 

a cr i tic i sm of thei r placement. In c.:intrast, Theor:1 ch i ldren mi ght ha1Je 

h ~sized the placement question in r e lati on to a theor ; about balance, 
tllP • 

h than themselves, thus the ensuing action of the blocK becomes feedback 
rat tr 

to confirm or di sconf i rm that theory . 

Conc1:Js i ons ,ill Implications £.Q!:. Further Research 

This stud:1 i; eu idence that, •.AJh il e ;· ef l ec~ion in gen>?ral :an be 

conduc ive to the deve lopment of high er understand in g, when reflection 1; i n 

relation to the learner·'; 01.AJn question and focuses on .:ontr·.adict ions ; t i ; 

more powerfu l. Such . .:t •:oncept :~a : ·~nder ·;tandir1 g of r efiec t i on i s 1n Ci:ince rt 

with the not ions i:if ?!arn ing as i ~:n;tructed, ;elf-regu l ated piOC!Si . • ~ 

the process of problem ;cluing, the l earner has expectat ion s and h /pc~~eses 

Reflect ion on th e res~l t ~f act ions related to these hypotheses i s more 

conducive to learning than s imply r e~ lecting on ~he whole episode. 

Assumpt icns cannot be made that because replay is pro11i ded the learne:- : ; 

necesHr il;,. focusin9 on the rele1Jant aspec~s d the ep i sc.de. 

This study ·also serves as an i l l ~strat i on of how current ~ec hn c l og; can 

be used to study cogn i tion. The use of v i deo in part one of thi; ;tudy 

allowed for a naturalistic filming of the ;elf-regulated beha11\ or of the 

ch il dren as the/ attempted to balance the bl •::it.::< s. All ad j u;tments, pauses, 

correct ions, and appar~nt· testing of variables could be captured on film and 

thtn analyzed later. These data then led to hypotheses about developmental 

diff erences in or i entat ion to the tasK which were consequentl y tested in part 

two of the stud:~. 

While u i deo technology was sufficient in this exper iment in recording 

bthau icr , the ~nalys i s still had some subject ivity due to human raters mak in g 

Judgements 1.AJhile vie1.A1ing the tapes. Although i nterater r el i ab i l i t ;11 . .iJa.s high, 
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current computer tec~nology could allev i ate an y subjectivi ty . 

attempted to solve a similar simulated ph ysics tasK on a monitor, tq 

computer could record al 1 adjustments made and then determine the v 

the subjects were apparently testing. 

Computer programming also structures information into a theor ·, 

paradigm. If a. ch i ld is asked to 1.iJrite a program to simulate theo 

a task, he/ she must construct a rule or formula. to expla i n the phen 

!.Jhen the program is r 1Jn, i f i t does not 1.11orK i t must tie " debugged" 

the 
an a 1 y ;: e d f or H r o :- s • Th i s p r o c e s s i s an a 1 o go u s t o t h e or :·· t e s t i n g it Un i . 

demonstrated by the vi deo study to be conduc i ve to l earning. Ga l 
Mon 1 

and 10 y ears wi l l be asked to ba l ance the blocks ~sed i n the v i deo Kuhn 
~I te 

T1.1Jo groups 1.1Ji 11 be asl<~d t·:i do th i s task via a computer s i mulat i cn 1 Ps1cl 

F i gure 2 :: ; a third group 1.1J1 11 serve as a. c ontro l and 1..iil l 

e ~< per i ence 1.1J it h '"'ooden b1Jcks on a ft.i l 0::-1Jm . The computer groups •.i1r 

i n t ;. at one gr oup 1,1J i1 1 ha1J e tra i ning i :-1 progr amm i ng the b l ocks too1' 

'"'hi1e the ·~ther group 1,.,, 111 ;impl;t attempt t•:i bah.ne e each b l oo:I< C ' ~ 

mouing the computer graph i c. I t i s hypothes i zed that the group ?ro 

t he blocks to balance, s i :'lce progra.mm i n•; requ i res the 9enerat i n·~ ind 

of a theory, 1..ii 11 progres=. further i n an 1Jnderstanding of the phys1CI 

in1Jol1Jed thiin the groups ha1Jin9 onl y graphic s imulation or direct o 

experience. 

This study should .a.1101"' educators to cap i ta l ize on the more uni 

features of computer technology in ways that ultimate!:" give student 

autonomy in ~1>aluat i ng their own theories about the scientific pr 1nC 

involved i n ph:1sical knowledge. More importantly, it allows the re 

187 



onitor, 

i ne the ~~ 

the phet\ 

;-bugged" ~ 

:est i ng , 

of the 11 

1e videcit 

nu lat i on <· 

1ave direct 

~r oups 1..i 1 L 

l':Ks to bal 

he ph ;1s1cs 

direct ph; 

more un i 

e students 

f i e pr i nc 1' 

s the restl 

to be a more 1?Hic i 1:nt, sc i entif i c theory tester of · th eor ;.- - t est i r1 g b ei"1av i c•r. 

Fosnot, C.T. The effect of stop-action v i deo 
th-e iJh "sica l pr i nciples i nl!Ol\Jed i n balance. 
Un i •J ers i t ;.- of Massachusetts, Amherst, 1983. 

on ch i ldre n ' ; understan c 1n Q o f 
Unpubli shed d i sser· tat i on,-

Ga l1 3.ghe.r, J.M. and Re i d , D. K . The Learn i ng Theor v of C) i aget and I nh e~ . .::::r-
:-tontere .- , Ca l i f: Brooks/ Cole, 1981. 

Karm1loff-Sm i th, A. and !nhe 1dH, 8. If / c•u :,11ant to ge t ahe .3.d, ge t a t he cr;.-. · 
Cogntt 1on, 1974, ~' 195-222. 

Kuhn D. and Ho, V. The development of schemes for recogn 1z : ng addi t i u es and 
ilternative affects i n a natural e:<periment conte :d . De •1 e l opmenta 1 
Ps1cholo9;1, 1977, 13, 515-516-. 

P 1 age t, J . 
;truct.Jres. 

"7he de•.Je 1opmerd of tt"101Jg h t: equ ili brat i on bf cc. gn i ~ i·.1 e 

New Yori<: Vi King Press, !177 . 

188 



c3.Q.e-- 't..e r ,3 c .l.u• t -e r .4 c'.l..ti ="'~-e.r' -> 

visua11y symmetrical b1ocks 

. --{]·-/-= ·-····----·--- ,,,,...---·-·---:~~-·~~,() t ··. :_·_ 7\- c-~~=-:y 

conspi cuou s ly 
weighted blocks 

incons picuou sly 
weighted blocks 

i mp oss i ble 
blocks* 

. -· .. ·--f-· l::~5·: ·..---··· · · ... · ::::r r= --1r . r--···· ···- v ~-- -- --- :-· .. · f · ~.- --: - ---.,....--
. ~-~--- 11-- - / ::_L . ~7- ' 

l~~~-~-(j) 

//~" 
z_ ~ 

" 

~---==~ ·~1 
~, ---= .. -- .. "~ 

/\ des ignates balance point 

L des ignates lead 

r--- _ _ , 
/--- L _ _ _ .. - · .. _, 

I 
-- .. ------- /" .. . // 

I\
. --·---t:~~~-::·~1.-_ :~==:~-- ~· --· "· - .... ..,_. '- .. ...... _ 

- ··."'1 ...... ~---·· . ~-=-~j' -- ./ ,?--~-- · ..... ~ / ,.._.- -· - ·· .... , t=~_J..<-·: ::-:-_:-~~~~---· r;41 ·-~ ··· ··- ,1 Lj ~:..:...: ...:-" ..__,._,_ :-·-- JL':: ____ J._ 

/~=.;.)1__ - ..,.,,, ... . ' '/\ &~~~ ·---?/ 
l " 

~-- ;::::: ::: . . 

~----=-- ---~ 

~ 
~ ..... 

* These blocks can be balanced with the use of helper blocks as counterweights 

Helper Blocks: 
~' '"'] ... .__.. ; ' e B

_.,,.,.I 

Q t=: c::.~~CJ rS:J / 



FIGURE 2 

Computer Simulations of Blocks in Figure 1 
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TABLE l 

CHANGE IN NUMBER OF BLOCKS SUCCESSFULLY BALANCED 
BY TREATMENT CONDITION AND PRETEST ABILITY 

Treatment Condition 

Pretest Ability Block Placement Replay 
I II II 

Ego! 

x pre test score 1.8(1.5)* 2.5(2.1) 2.1(1.4) 

x post test score 3.3(2.4) 2.6(3.1) 2.9(3.1) 

mean change 1.5 • 1 . 82 

Theory: 

-x pre test score 6.7(3.4) 7.1(2.9) 6.4(2 . 7) 
-x post test score 8.7(4.0) 10.8(3.3) 8 .1(4.2 ) 

mean change 1.94 3.76 1. 71 

*Standard deviations are in parentheses . 
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No Video 
IV 

2.2 (1.3) 

3.3(1.3) 

·1.17 

7.8(3.7) 

8.5(4.6) 

• 71 

Pretest 

Ego: 

x pre 

x post 

mean 

Theory: 

TABLE 2 

CH.ANGE IN NUMBER OF CLUSTERS SUCCESSFULLY PASSED 
BY TREATMENT CONDITION AND PRETEST ABILITY 

Treatment Condition 

Ability Block Placement Replay No Video 
I II Ill IV 

test score 0(0)* 0 (0) 0(0) 0 (0) 

test score .6(.8) • 4 (l) .5 (l) . 5 (. 9) 

change .6 .4 .5 .5 

x pre test score 2.01(1.1) 1.9(1) 1. 7 (1) 2 .3 (1.2) 

- 2.6(1.7) 3.5(1.J) 2.2(1.6) x post test score 2.7(1.8) 

mean change . 6 1.6 .5 .4 

*standard deviations are in parentheses. 
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DEFINING ATTRIBUTES OF ANALYTIC ABI LITY AS A PREREQUISITE Foa 
SELECTION OF INSTRUCTIONAL STRATEGIES 
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it 

Margaret (Meg. ) Frenc~ . Ph . D ~ 
Advanced Science & Technology Associates/ Southern California a1 
Edison Co. Ci 

INTRODUCTION 

This study supports the view that the degree of differen~ 
tiation exhibited by field-independent and field-depende 
learners will affect analytic strategies used to process 
visual information. The purpose of this study was to e 
the defining attributes of analytic ability as they rel" 
theoretical cognitive styles originally described by both 
Witkin, Dyk 9 Faterson, Goodenough and Karp , (1962 ) and K 
Moss & Sigel, (1963). 

RATIONALE 

Technical and vocational training relies heavily on the u 
of visuals. The instructional designer is faced with a 
recurrent question of how to design visuals which facilit 
effective, efficient processing of informati on. Often 
technical line - drawings are required, which demand 
analytic skills in perceptual and cognitive restructuring 
(Cf. Witkin, Moore, Goodenough & Assoc., 1977 ). 

When learners are to perform a concept a t tainment t ask, t 
are required to use a stylistic capacity to break down th~ 
line - drawing into its component parts ( in an analytical 
manner) as a prerequisite for processing t he concept 
information (Witkin, Moore , Goodenough & Cox, 1977 ) . 
Field-independent learners have demonstrated more effectiv 
strategies in tasks which demand analytic skills in 
perceptual and cognitive restructuring, whereas the field· 
dependent learner: 

1662Z 

... is likely to have difficulty with that class of 
problems, where the solution depends on taking some 
critical element out of the context in which it is 
presented and restructuring the problem material so 
that the item is now used in a different context . 
(Witkin and Goodenough, 1977, p.8 ) . 

Kagan, Moss and Sigel (1963) have also identified a strate 
of information processing which they described in terms of 
tendency to analyse stimuli into differentiated parts, as 
opposed t o a non-differentiated , global acceptance of t he 
entire stimulus . 
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common use of the terms analytic and non-analytic by 
Theh Witkin (Witkin, Dyk, Faterson, Goodenough, and Karp, 
~~~Z) and Kagan (Kagan, Moss and Sigel, 1963) has tempted 

eral researchers to suggest that the field-dependence
~~~ependence notion of Witkin, a~d.the di mension studies by 
~agan, may relate to the same ability (Doyle 1965, Messick 
and Fritzky 1963, Stanes and Gordon 1973, Wachtel 1968) . 
cronback and Snow (1977) have noted that the constructs of 
Kagan and Witkin appear to be conceptually related. 

Accurate codification of the analytic term may be crucial in 
some aspects of cognitive style research. According to 
Wallach (1962), the essential task for those conducting 
research on cognitive style is to ascertain each style's 
defining attributes. Knowledge of these stylistic attributes 
will guide the investigator in a search for other "mani
festations of the 'same' style" (Wallach, 1962, p . 199) . 
Furthermore, increased knowledge of relevant stylistic 
attributes and learner processing capacities may aid in the 
specification of effective instructional design strategies 
for concept .attainment tasks. Ausburn and Ausburn (1978 ) 
have pointed out that knowledge of stylistic attributes is 
necessary a prerequisite for selection of instructional 
design strategies which consider the processing demands of 
the learning task. The need for consideration of processing 
demands has been highlighted by research which has shown that 
individuals are likely to favor and do better in tasks in 
which they are suited by their cognitive style (Cronbach and 
Snow 1977, Witkin and Goodenough, 1977). 

The rationale for this study is based on the following 
assumptions: 

0 

0 

0 

0 

the better a visual is perceived, the better it can be 
encoded, remember and utilized . 

a learner's ability to implement effective processing 
strategies is influenced by task d~mands, media 
attributes and learner aptitude. 

learning will be most effective when task demands and 
media attributes either precisely complement the 
processing aptitude of the learner, or adapt to the 
learner's aptitude·. 

increased knowledge of the stylistic attributes of 
analytic ability may aid in the design of instructional 
visual for concept attainment tasks. 
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DISCUSSION 

This study defined the cognitive style, field-dependen 
independence as reflecting an analytic ability termed 
intelligence (cf. Cattel, 1971; Cronbach and Snow, 1977 
Snow and Peterson, 1980). According to Horn (1976), fl 
intelligence is measured in tests of reasoning which e 
figural and non-word symbols : t~at is non-verbal intel 
ligence tests . In theory, field-dependence-independen~ 
may be considered to be one expression of a more generq 
individual difference dimension, defined at one extreme 
global mode of processing and at the other extreme by a 
differentiated, analytical manner of processing (Witkin 
Dyk, Faterson, Goodenough and Karp, 1962, 1974) . In pe' 
with a relatively analytic cognitive style, experiences 
be analysed, and if necessary, restructured through the 
of internal referents . By contrast, in people with a 
relatively global cognitive style, experiences are gov 
by external referents and dominant organization of the f 
(Witkin and Goodenough, 1977). A central hypothesis in 
field-dependence-independence theory is that individual 
differences in expressions of articulated or differenti 
functioning in one area are related to expressions in ~ 
areas. A considerable body of evidence supports this 
hypothesis (Wi tkin, Goodenough and 01 tman, 197 7). Thus1 
more differentiated mode of the field-independent person 
evidenced in a more active approach towards analysis and 
structuring in both perceptual and intellectual activiti 
Global cognitive functioning, on the other hand, is 
represented by a more passive manner of dealing with the 
field, accepting it as presented with limited analytical 
structuring abilities in both perceptual and intellectu'al 
activities (Witkin and Goodenough, 1977). 

In the typical concept-attainment problem, stimuli comp 
of a number of attributes are used. It has been suggest 
that problems of this sort may require perceptual and i~ 
tellectual analysis of the stimulus complex into its rel 
attribute components, a requirement that is more easily 
attained by field-independent learners (Dickstein, 1968). 
this view, field-dependent subjects are dominated by the 
salient (that is, most noticeable) attributes of the 
stimulus, which may achieve a figural quality against th~ 
ground provided by other aspects of the stimulus con
figurations. When directed to construct hypotheses about 
the concept definition, these learners respond to the 
salient, external referents rather than sampling broadly 
from the set of available stimulus attributes, as field· 
independent individuals are likely to do (Kirschenbaum, 
1968; Shapson, 1973). 
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. emphasis on strategies used by learners supports 
Th15bach and Snow's contention (1977) that the study of 
cron'tive style should involve individual differences in 
cogn~ss rather than content variables; that is, 
~gators should be more interested in individual 
~~~ferences in modes of . processing information. Research 
his shown that individuals are likely to favor and do better 
.a tasks in which they are suited by their cognitive style 
(~itkin and Goodenough, 1977). Field-independent people 
have demonstrated more effective strategies in concept 
learning tasks which demand analytic skills in perceptual 
and cognitive restructuring (Witkin & Goodenough, 1977). 

Kagan, Moss and Sigel (1963) have also identified a strategy 
of information processing which they describe in terms of a 
tendency to analyse stimuli into differentiated parts, as 
opposed to a nondifferentiated, global acceptance of the 
entire stimulus. Kagan et al . noted the similarity of this 
dimension to the field-dependence-independence dimension 
studied by Witkin, Dyk, Faterson, Goodenough and Karp 
(1962). In reply, Witkin (1963) cautioned that ·despite many 
apparent similarities, there was still considerable question 
as to how closely the two concepts were related . 

Attempts to investigate empirically the relation between the 
dimensions studied by Kagan and by Witkin were made by 
Messick and Fritzky (1963) and Wachtel (1968). Wachtel felt 
that if a relationship did exist between field-dependence
independence (Witkin's concept) and analytic attitude 
(Kagan's concept), it may be highlighted if extreme groups 
were studied and compared. Consequently, subjects for his 
study were preselected on the basis of their Embedded Figures 
Test performance, and then these extreme groups of 
field-dependents and field-independents were compared on a a 
measure of analytic attitude . He utilized a visual analytic 
attitude task developed for use with adults by Messick & 
Fritzky .(1963). The task was modelled on one used by Kagan 
in his research with children. This test of analytic 
attitude was based on the following percept: 

An analytic child presumably differentiates complex 
arrays to a greater degree than a non-analytic child. 
That is, he applies labels to the whole stimulus as 
well as to the parts. He reacts to a different 
immediate environment, if the environment is defined, 
in part, as that sector of the stimulus field that is 
labelled. One method of testing this hypothesis is to 
require the individual to lea~n a response to a complex 
stimulus and to assess subsequently the degree to which 
the response is transferred to discrete parts of the 
original stimulus. (Kagan, Moss and Sigel, 1963, p.94) 
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Kagan's aim in developing this test was to assess its 
relationship to the conceptual styles or strategies us 
individuals in concept formation tasks. He illustrated 
children who scored as being "analytic" on the visual, 
analytic attitude test also tended to use a more active 
analytical stra.te·gy in forming conceptual grouping, whe~ 
children who scored towards the "global" end of the 
dimension on the analytic attitude test tended to use a 
passive conceptual strategy, based on a global accepta~ 
the entire stimulus. Wachtel (1968) also related the Vi 
Test of Analytic Attitude to a conceptual style task. 
However, a more significant outcome of his study was to 
point out a very strong relationship between Embedded Fi 
Test performance and scores on the Test of Anal tic Atti 
Results should not be interpreted to mean that the two 
approaches measured exactly the same dimension. 

Both Kagan et al. (1963) and Witkin (1963) stressed the 
multidimensional nature of their view of strategies used 
individuals. Messick and Fri tzky ( 19 63) reflec·ted that 
conceptually Kagan's test measured a t~ndency to experi~ 
items as discrete components of a visual field. Witkin , 
Kyk, Faterson, Goodenough and Karp (1962) have described 
field-dependence-independence not only as a tendency to 
experience items as discrete from their backgrounds, but 
also as ability to overcome the influence of an embedding 
context. The importance of the relationship of the two 
approaches appears to lie in their unique interaction in 
tasks that require analytic skills, since the overcoming Th 
embedding influences would seem to be facilitated by a 
tendency to experience items as separate from their conte 
and vice versa (Messick and Fritzky, 1963). 

Accurate codification of the analytic term may be crucial 
some aspects of cognitive style research. According to 
Wallach (1962), the essential task for those conducting 
research. on cognitive style is to ascertain each style ' s 
defining attributes. Knowledge of these stylistic attri~ 
will guide the investigator in a search for other "manifes 
ations of this 'same ' style" (Wallach , 1962, p. 199). 

Research on Witkin's articulated-global dimension has rai 
the possibility that "analytic 11 or 11 articulated" func tion1 
in his terms may consist of two separate but related 
factors: (a) reliance on internal (bodily) or external 
(visual) referents, as well as (b) greater or lesser 
competence in cognitive restructuring (Witkin and 
Goodenough, 1977). Furthermore, Witkin, Goodenough and 
Oltman (1977) have defined field-dependence-independence a 
"extent of autonomous functioning," (p. 24) with field
independent people demonstrating more a u tonomous, 
differentiated functioning through the use of internal 
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f rents , and field-dependent individuals tending to prefer 
re euse of external, visual referents in their global, less 
~~~ferentiated and less autonomous approach. Traditionally, 
f~ ld-dependence-independence has been associated with tests 
feembeddedness, for example , Group Embedded Figures Test 

0 Witkin, Oltman, Raskin and Karp, 1971) . In Witkin's recent 
~ · fferentiation model, embeddedness tests were specified as 
~amples of cognitive restructuring tasks (Witkin, Goodenough 

end Oltman, 1977). In summary, Witkin's current view of the 
analytic-global dimension is defined by two factors relating 
~o disembedding and to autonomy which are evidenced in that 
reflect a state behaviors of relatively greater or less 
differentiation (Witkin, Goodenough and Oltman, 1977). By 
implicatio~, performance on tasks which require analytic 
structuring, for example, concept acquisition tasks and 
Kagan's visual analysis task (that is, Test of Analytic 
Attitude), may also reflect the individual's state of dif
rerentiation . As field-independent cognitive style has been 
associated with more differentiated functioning, high 
performance on analytic structuring tasks may be related to 
ability ~o structure experience into discrete parts, as well 
as capacity to disembed relevant details and restructure 
information as required. As field-dependent cognitive style 
has been associated with less differentiated functioning, 
low performance performance on analytic structuring tasks may 
be related to lack of ability to structure experience into 
discrete parts as well as less capacity to dissembled 
relevant details and restructure information as required . 

OD : 

For convenience in data collection, it was decided to use the 
Group Embedded Figures Test (Witkin, Oltman, Raskin and 
Karp, 1971), as a measure of field-dependent-independent 
aptitude . Only students designated as extremely field
dependent or extremely field-independent by their Group 
Embedded . Figures Test (GEFT) score were included in the 
study . Scores were analysed with the upper and lower 26% of 
scores determined to represent the extremes of field
independent and field-dependent subjects respectively. This 
technique followed statistical procedures of Kelly (1939), 
Greco and McClung (1979) and McClung (1975). Cronbach and 
Snow (1977) have recommended the use of high and low extreme 
groups by pointing out that such a design is appreciably 
more powerful than a study with the same sample population 
distributed over the full aptitude range . 

This study sought to compare scores on the GEFT with scores 
on an adaptation of Kagan's visual analysis task, that is, 
th~ Test of Analytic Attitude (Messick, 1962). Messick and 
Fritzky (1963) and Wachtel (1968) have utilized this adap
~ation for adults of the .·visual analysis task developed 
Y Kagan, Moss and Sigel (1963). The adult version of the 
~ask first requires each subject to learn nonsense syllable 
abels for a series of complex , geometric designs. Next, 

the subjects are asked to supply the appropriate design 
label for a single aspect (part) of the preveiously-learned 

6 

109 

\. 



design. For example, the subject might be shown only 
background pattern from the original design or just is 
elements from the original _design. In other words, t~ 
of Analytic Attitude measures each subject's capacity 
identify part aspects, termed design variations, from 
previously-learned designs. 

Dependent variables consisted of seven different scores 
the analytic attitude task. The first, termed ORIG, ref 
to the measure of the subjects ' ability to memorize the 
original, complete designs together with their nonsense 
syllable labels. The ORIG score refers to the number of 
original designs correctly identified before presentati 
the design variations. The remaining six dependent vari 
refer to the six types of variations of the original d~ 
that were utilized in the test of analytic attitude. ~ 
example of an original design and its six variations are 
illustrated in Figure 1 . 

These variations are of the following types: 

. Variation 1 

Variation 2 

Variation 3 

Variation 4 

Variation 5 

Variation 6 

The original f igure composed of the orig1 
elements, ~i th no background (denoted ef·, 
element, figural form, no background). 

Original background only ( --b). 

The original element uniformly spaced aga 
the original background, with no figural f 
(e-b). 

The original element uniformly spaced 
background and no figural form (e -- ). 

The original figural form represented by 
means of a new and different element, wi~ 
background (-f-). 

The original figure indicated by enclosing 
lines against the original background, wid 
element (-fb-). 

This test of analytic attitude was composed of two sectio 
The first section was called 11 Memory for Designs" (Orig.) 
Messick and Fritzky (1963). In the present study, this 
section was termed "ORIG'. This first test section requir 
each subject to learn six, original designs so that they 
could be recognized by name. Each subject was given a pag 
containing six complex, geometric designs, under each of 
which was printed a nonsense-syllable label. Each origin~ 
design consisted of a figural form, made up of discrete 
elements, and a background pattern. After the defined tiID1 

limit, this page was replaced by a second page which pre · 
sented the six designs again, but in a different order and 
without their labels. Subjects were asked to supply the 
appropriate nonsense syllable l abel for each design. 
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Figure 1 Examples of an original design "vis" 
-and its six variations. (Adapted from 
a Measure of Analytic Attitude devised 
bys. Messick, 1962 . ) 
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After a short period, this test page was replaced by a 
section of the task. Messick and Fri tzky called this s 
section "Identifying Variations". The second section 
consisted of a booklet containing thirty-six designs; 
is, six variations of each of the original six complex 
designs. These v~riations consisted of either the back 
pattern, the original figural form or shape without the 
elements, the original elements alone, or some combinat 
thereof. The subjects were required to supply the appr 
priate label for each variation based on their learning 
the six original complex designs. It should be noted t 
the six nonsense labels were boldly printed across the 
of all pages in . both Section I and II of this task. Th 
subjects were not require to hold the actual, verbal la.,.__. 
in memory. A sample page from the test booklet's shown 
Figure 2. --

In summary, this study sought to determine whether a 
relationship existed between the scores for the six <lest 
variations and extreme scores on the field-dependence
independence dimension as measured by the Grou Embedd~ 
Figures Test (Witkin, Oltman, Raskin and Karp, 1 1 . 
types of scores were compared with field-dependence
independence scores : 

1. the six "variations" scores 

2. a total score for the six variation· scores 

3. a memory score (ORIG) for the original six designs 
their nonsense syllable labels. 

Of a sample of 492 males aged from 16-21 years, 113 were 
determined to score within the extreme field-dependent 
range, and 106 were designated as having extreme 
field-independent cognitive style. 

An Overview of Data Analysis 

A one-way analysis of covariance was used to analyse dat 
The score for the number of correctly identified origina 
designs; that is, the original memory score (ORIG), was ..... --. 
utilized as the covariate. The ORIG variable was insert ., 
into the design to control and remove extraneous variat1 
from the remaining seven dependent variables; that is, d 
six individual variations scores plus the composite score 
Field-dependent-independent aptitude was the categorical 
indep·endent variable of primary interest to the analysis· 
determine the effect of this factor on test scores, 
regression procedures were used to remove variation in e 
dependent variable due to the covariate (ORIG). 
Conventional analysis of . variance then was performed on 
"corrected 11 scores. Where analysis revealed significant 
differences, visual inspection of the two relevant aptiG 
means indicated the nature of the difference. t===: 
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Supplementary analyses were conducted to aid in the 
interpretation of results. These analyses included: 

1. 

2. 

3 • 

4. 

Measures of the sensitivity of the design. Deter. 
minations of appropriate sample size and power ~e 
conducted using procedures given by Cohen (1969 ) 
Keppel (1973). 

Estimates of treatment magnitude (Omega squared). 
These estimates were constructed using procedures 
by Keppel (1973, 1982) and Kirk (1968). 

Tests for homogeneity of variance for all measures 
These tests were conducted using procedures given' 
Kirk (1968) and Winer (1971). 

Estimates of reliability (rtt), The Kuder-Richard 
(K-R) formula 21 was used to estimate the reliabili 
of measures used. Formula and procedures were giv 
Guilford, (1973, pp. 417-418). It should be noted 
this Kuder-Richardson formula tends to underestimaa 
the reliability of a test (Guilford, 1973); -

RESULTS AND INTERPRETATION OF FINDINGS 

Analysis of the Original Memory Score (ORIG) 

Tpe original memory test was conducted to ensure that bo 
the field-dependent aptitude group and the field-indepe 
aptitude group were equivalent in their ability to memo ' 
the six, original, complete designs together with their 
nonsense syllable labels. Comparison of the two group~ 
revealed that there was a significant difference between 
ORIG scores of the two aptitude groups, t (149) = 3.82, 
~<.001. It is important to note the the-~ value was bas 
on a separate variance estimate because of the violation 
the homo.genei ty assumption. · 

Because of the statistically different difference betwe~ 
field-dependent subjects and field-independent subjects 
the ORIG test, it was determined that subsequent analyses 
all test measures would utilize analysis of covariance w' 
the ORIG scores held constant as the covariate. 

Analysis of the Composite Score 

H0 1 : There is no difference in performance of field-depe 
or field-independent subjects on a test of analytic 
attitude. 
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h nul l hypothesis was rejected for the total performance 
T esure (the compos i te sco re). That is , f i eld-independen t 
~e~jects ' total performance was significantly great e r than 
5~eld-dependent subjects ' total scores on a test of analyt i c 
f~titude . Estimates of trea t ment magnitude (omega s quared ) 
aevealed that the main effect for apti t ude a c c ounted for 18% 
rf the total variance . According to interpretative con
~entions proposed by Keppel (1982 ) and Cohen (1977 ) , this 
estimate may be considered to represent a large effect. 
Table 1 shows a summary for the analysis of covariance for 
the composite score . 

Analysis o f Variations Scores 1-6 

H02 : There is no significant difference in perf ormance of 
field-dependent or field-independent subjects for any 
of the design variations on a test of analytic a t titude. 

The null hypothesis was rejected for each of the six 
variation scores. That is, field-independent subjec ts ' 
scores were significantly higher than field-dependent 
subjects ' scores on each of the design variations in a test 
of analytic attitude (see Tables 2-7 ) . Estimates of 
treatment magnitude ( omega squared) revealed that the main 
effects for aptitude accounted for : ( a ) 6.2% of t otal 
variance on the variation 1 score; (b) 16.2% of total 
variance of the variation 2 score . (c ) 9% of total variance 
on the variation 3 score; (d ) 7% of total variance on the 
variation 4 score; (e) 20% of total variance on the 
variation 5 score; (f) 19% of the total variance on t he 
variation 6 score. These tests of treatment magnitude f or 
variation 2, 5 and 6, suggest that aptitude differenc es 
accounted for large proportions of the total variance fo r 
each of these three measures . 

Post hoc analyses of power revealed that the size of t he 
effects .for aptitude plus the large sample sizes and small 
error term combined to result in extremely high power 
estimates (>.95) for all of the variations scores and the 
composite score . These results increased the confidence 
in: (a) the sensitivity of the experiment to detect real 
differences, and (b) the correctness o f all decisions to 
reject null hypotheses . 

The reliability coefficients for variations r = .61 
(variation 1), rtt :70 (variation 2),rtt ~ . ~7 (variation 
3), rtt . 64 (variation 4), rt~= . 64 (variat i on 5 ), rtt 
.65 (var iation 6), and rtt = .~2 ( composite score ) . 

Cronbac h and Snow (1977) have recommended the inclusion of 
descriptive statistics in the analysis .of da t a relat i ng to 
subjec t aptitude. Consequently, aptitude group means and 
standard deviations have been presented i n Table 8 . 
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Results of Hartley's Test of Homogeneity of Variance f 
posttest scores are reported in Table 9. 

Discussion and Interpretation of Results 

In summary, performance on a test of embeddedness and 0 
nitive restructuring (GEFT) was found to be highly rela 
to performance on a Test of Analytic Attitude. The 
relationship between these measures can be interpreted 
support a view of common, underlying analytic/non-analy 
tendencies (cf. Messick and Fritzky, 1963; Wachtel, 196 
Findings should not be interpreted to mean that non-anal 
analytic attitude and field-dependent/field-independent 
cognitive style are identical constructs. The redefini 
of field-dependence-independence within differentiation 
theory has extended this dimension from a narrow percep 
view to a broader multidimensional view of individual 
functioning. 

Results confirm Wachtel ' s finding (1968) of a general 
superiority for field-independent subjects in identifyi~ 
element, figural form and background aspects. Both the 
results from the present study and the results from 
Wachtel, are somewhat inconsistent with those of Messick 
and Fritzky (1963), who found that the field-dependence
independence dimension related only to the element varia 
of the original designs. Wachtel (1968) found almost ~l 
variation types to be significant. He noted that he had 
a powerful experimental design.· Messick and Fri tzky did 
use extreme groups. Instead, they utilized an unselect~ 
ample of subjects representing a wide range of Embedded 
Figures Test (EFT) scores. The present study supports 
Wachtel's assertion that a positive relationship between 
scores for design variations on a test of analytic abil1~ 
and EFT performance will be revealed, i f the more powerfu 
extreme groups design is used. 

Study of differentiation theory has extended this dimensi 
from a narrow perceptional view to a broader mul tidimensi 
view of individual functioning. It is suggested that the 
observed relationship between performance on the Group 
Embedded Figures Test and a Test of Analytic Attitude 
illustrates differentiated/analytic tendencies which can 
related to aptitude processes strategies and resultant 
performance in a concept attainment task. The following 
interpretation of findings is offered: 

The attainment of concepts from line-drawings is favored 
more analytic, differentiated modes of processing. The 
successful application of this mode allows more differen· 
tiated field-independent individuals to avoid domination 
the overall organization: of the stimulus field, the embedd 
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text. As a consequence these learners are more able 
con · solate analytically, the relevant concept attributes. 
t~.~ serves as a necessary prerequisite for competent 
T 1 cution of processes through which the concept attributes ex: defined , combined and associated to form each concept . 
~rr field-independent learners, these processes have been 
~sociated with wholist, hypothesis-testing strategies. The 
~solation of all relevant details is imperative in order to 
form a comprehensive first hypothesis which will subsequently 
be tested, modified and revised through this hypothesis
testing strategy. Extremely field-dependent individuals are 
less capable of differentiated func~ioning. They appear to 
eXperience difficulty in overcoming the embedding context 
and thus· lack the restructuring ability necessary to isolate 
relevant details. Their difficulty is particularly apparent 
when processing time is limited by externally-paced 
presentations . 

Thus, the difficulty evidenced in isolating details (part 
aspects) of the visual may inhibit competent execution of 
processes through which the concept attributes may be 
defined, combined and associated to form each concept. These 
results provide the following instructional design challenge: 

Given an aptitude variable and some analyses of the 
processes it reflects, one then asks: What instruc
tional techniques would make this competence especially 
relevant to learning? What would a treatment have to 
provide to make learning easy for the low-aptitude S? 
(Cronbach and Snow, 1977, p . 172) 

Investigations to answer this challenge are needed to 
provide real-world significance for the practitioner who 
uses line-drawings to teach concepts and wishes to consider 
cognitive style attributes. Such a blend of research, 
theory and practice is imperative for the design of aptitude 
sensitive instruction . 
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Table ·l 

Analysis of Covariance for Scores on the Composite 
Measure (Study II) 

Source of Variance SS df MS F so 

(ORIG) - Covariate 2697.265 1 2697.265 SS .121 
• (C 

Aptitude 2974 •. 712 1 2974.712 66. 791* AI= 

Explained 5671.976 2 2835.988 57. 956 
~ 

Residual 10569 . 567 216 48 . 933 RE 

TOTAL 16241.543 218 74.502 TC 

•· E. <.0001 

20 8 



iite 

F 

55 .121 

66.791* 

57.956 

Table 2 

Analysis of Covariance for Scores on Variation I 
(Study II) 

source of Variance SS df MS 

(ORIG) - Covariate 85.336 l 85.336 

Aptitude' 30.995 1 30.995 

Explained 116.331 2 58.166 

Residual 353.449 216 1.636 

TOTAL 469.781 218 2.155 

* £_< • 001 
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F 

52.151 

18.942* 

35.546 
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Table 3 

Analysis of Covariance for Scores on Variation 2 
. (Study II) 

Source of Variance SS df . MS F 

(Orig) - Covariate 90.346 l 90.346 35 . 592 

Aptitude 126.873 1 '126.873 49. 982* 

Explained 217. 219. 2 108.610 42.787 

Residual 548.288 216 2.538 -
TOTAL 765.507 218 3.511 

* £_< .0001 
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2 

F 

35.592 

49.982* 

42.787 

-

Table 4 

Analysis of Covariance for Scores on Variation 3 
(Study II) 

Source of Variance SS df MS 

(ORIG) - Covariate 89 .·101 1 89.107 

Aptitude 53.860 1 53.860 

Explained 142 . 967 2 71.484 

Residual 419. 772 216 1.943 

TOTAL 562.740 218 2.581 

* £_< .001 

F 

45.852 

27.714* 

32.783 

\. 



Table 5 

Analysis of Covariance for ·scores on Variation 4 
(Study II) 

-
Source of Variance SS df MS F sourc 

-
(ORIG) - Covariate 105.481 l 105.481 55.182 (ORI( 

Aptitude 43 . 961 l 43 . 961 22 .998* Aptit 

Explained 149 . 442 2 74. 721 39.090 Expl.: 

Residual 412 . 887 216 1.912 
Resic 

TOTAL 562.329 218 2.579 TOTAl 

* .e.< . 001 



-F 

-
5.182 

2.998* 

3. 090 

Table 6 

Analysis of Covariance for Scores on Variation s· 
(Study II) 

Source "of Va~iance SS df . MS F 

(ORIG) - Covariate 33.190 l 33.190 13.545 

Aptitude 140.034 l 140.034 57.146** 

Explained 173.224 2 86.612 35.346 

Residual 529 . 296 21"6 2.450 

TOTAL 702.521 218 3.223 

* .E. <. 00:>1 

21.1 
1 



Table 7 . 

Analysis of Covariance for Scores on Variation 6 
(Study II) 

Source of Variance SS df MS 

(ORIG) - Co\·ariate 67.072 1 67 . 072 

Aptitude 129 . 381 1 129 . 381 

Explained 196.453 2 98 . 227 

Residual 478 . 807 216 2.217 

TOTAL 675.260 218 3.098 

* E. < .0001 
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Group Means and St:and.ard Deviations for Field-Dependent and 
Field-Independent Aptitude 

APTITUDE ROW 

Test Measure Field-Dependent ~ield~lndependent 

(SD} - (SD} -x n x n x n - -

a Original Score 5 . 72 (0 . 62} 113 5.95 (0.21) 106 5.83 219 

1. Variation 1 4.12 (1. 61) 113 5 . 15 ( 1.10) 106 4.62 219 

2. Variation 2 2.56 ( 1. 68) 113 4.35 ( 1. 60) 106 3 . 42 219 

3. Variation 3 3.88 (1.73) 113 5.15 ( 1. 20) 106 4 . 49 219 

4 . Variation 4 3. 74 (1.71) 113 4.95 ( 1. 23) 106 4.'33 219 

5. Variation 5 2.24 ( 1. 56) 113 3.98 ( 1. 62) 106 3 . 08 219 

6 . Variation 6 3 . 83 ( 1. 62) 113 4.59 (1.41) 106 3 . 68 219 

Composite Score 19 . 33 (8 . 04) 113 28.20 (6.79) 106 23.62 219 

<". 

0\ 
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TABLE 9 

Results of Hartley's Test of Homogeneity of Variance 
for all Posttest Scores 

Largest Smallest F 
Test Measure Variance Variance df max 

Original (ORIG) Score 0 . 3823 0.0454 2,112 8. 

Variation 1 2 . 5986 1. 2012 2,112 2. 

Variation 2 2.8325 2.5504 2,112 

Variation 3 2 . 9929 1. 4400 2,112 2. 

Variation 4 2 . 9207 1. 5228 2,112 

Variation 5 2 . 6374 2 . 4196 2,112 1. 

Variation 6 2.6244 1.9994 2,112 

Composite Score 64.6416 46.1041 2,112 1. 
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RESEARCH AND THEORY INTO INSTRUCTIONAL PRACTICE: 
A REALISTIC CHALLENGE OR AN IMPOSSIBLE DREAM 

Margaret (Meg) French, Ph.D. 
Southern California Edison Company 

To many in our profession, linking research theory with practical 
implementation, may appear to be an impossible dream . Practitio 
the potential "knowledge ~" of research findings and theory 
search for information to assist practical implementation in an 
instructional setting. A "knowledge user" may be likely to assert 
"the only true test of value for instructional theory lies in t he 
extent, if any, to which it improves [the end result of] instructl 
student learning (Snelbecker, 1983, p. 441). Conversely, those 
theorists and researchers who are "knowledge producers, 11 may tend 
view research findings, principles and theories as end results" 
(Snelbecker, 1983, p. 440) . Because of these difficult perspect~ 
both extremes may be skeptical of the worth or utility of linking 
research.and practice, as suggested by Passmore's perception that 
is nothing so practical as good research" (1984, p. 24). Many 
"knowledge producers" may be little concerned with practical 
implications because of their commitment to obtain and interpret 
empirical findings relevant to the research. Is there as Mo rell 
suggests, a '''culture gap' between those who 'do' and those who ' 
out'?" (1984, p. 7). Jackson and Kieslar (1977) have observed that 
practitioners prefer to rely on experience and intuition, rather 
turn to researchers for advice. At best, there could be greater 
interplay between knowledge users and knowled~e producers (Shoema 
1984). 

If disciplined inquiry using the research process 
should be used to find a solution to instructional 
problems, then it becomes necessary to reduce the 
separation between research and practice. "This 
alienation should not exist in an active, creative 
profession" (Passmore, 1984, p. 26). 

Theorists, researchers and practitioners should consider their 
professional charter to be that of a problem-solver (cf. Plomp a~ 
Verhagen, 1983). As problem-solvers, we need to respond to the 
challenge of integrating research findings within models which m~ 
used to meet the needs of practitioners. As knowledge producers, 
need to create models which establish a dynamic balance between 
research, theory and practice. This problem-solving challenge is 
on the premise that it is not an impossible dream for a professiooa: 
our field to answer the following questions: 

1. 

17432 

Given a defined training/instructional need or problem, can ~ 
recommend appropriate solutions with a high degree of confide 
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Can we develop models derived from research and theory to help .us 
define alternative solutions which consider: 

0 

0 

0 

reliability, 
validity, 
generalizability of research findings? 

Can we rely on the technology of our field to provide these 
solutions? 

Let's look at these three questions and their implications in more 
depth . 

Given a defined training/ instructional need or problem, can we 
recommend appropriate solutions with a high degree of confidence ? 

Before answeri ng this question it is important to review : 

0 the difference between prescriptive and descriptive theor i es 
and the implications of this difference on finding solutions. 

o causes for difficulty in translating principles from learning 
theory and instructional theory into instructional design and 
development . 

The goal of a prescriptive theory is to prescribe optimal methods of 
instruction (Glaser, 1976 ; Reigeluth, 1983; Snelbecker , 1974). This 
goal may be contrasted with the goal-free natur~ of a descriptive theory 
which aims to describe the processes of learning/ instruction . Reige l uth 
(1983) has summarized the distinction between descriptive and 
prescriptive theories (see. figure 1) . His model suggests that 
descriptive theories establish condition and method variables as 
independent variables which may interact to produce effects, i.e . , 
instructional outcomes which are dependent variables . Descriptive 
instructional theory places emphasis on investigating instructional 
variables, i . e., how information is presented to the student . In 
contrast, prescriptive theories establish the desired outcomes and 
conditions as independent variables which may interact and be used t o 
prescribe appropriate instructional methods . That is, descriptive 
theories describe outcomes and effects , whereas prescriptive theories 
are concerned with prescribing a model which will be optimal in reaching 
desired outcomes under different conditions . 

The act of reconunending appropriate instructional solutions implies an 
ability to prescribe ·a program of instruction . Confusion emerges when 
there is an expectation that a prescriptive theo ry and an instruct iona l 
Program can be derived from a des criptive theory (Landa, 1983) . As 
Landa explained, a prescriptive theory and program of instruction cannot 
be derived directly from a descriptive theory . 

Suppose , for example , that a descriptive learning 
theory say s that if a person better understands a 
text , then he or she remembers it more ea s ily . 
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(Or: In order to more easily memorize the text, 
it is important to better understand it.) From 
this seems to follow a prescriptive instructional 
rule: In order for a learner to better memorize 
the text, it is necessary (or sufficient) to teach 
him or her how to understand it (or bring him or 
her to understanding it) . This derived 
prescriptive instructional proposition is not, 
however, completely true and comprehensive . Of 
course, in order to secure that a learner 
memorizes a text better, it is important to make 
sure that he or she understands it or to teach him 
or her how to understand it. But understanding is 
just one of the conditions leading to better 
memorizing, and to secure (or teach) the 
understanding is not sufficient for gaining the 
best results in memorization. Other factors not 
mentioned in these propositions of learning theory 
(both descriptive and presciptive) should be taken 

.into account . They are stated in other 
propositions of a learning theory (if it is 
complete). But the learning theory does not tell 
anything about which of its propositions should be 
taken into account and combined (and precisely how 
combined) in order to state an effective 
prescriptive instructional proposition (Landa, 
1983, pp. 65-66) . 

A further confusion may emerge when ·learning theory and instruct1 
design theory are confused. As Reigeluth, Bunderson and Merrill 
have pointed out, prescriptive learning theory is not synonymous 
prescriptive instructional design theory. Because theory of 
instructional design focuses on methods of instruction it is ~~ 
easy to apply in instructional/training settings. However, learoi 
theory is more difficult to apply, because it focuses on the lea 
process and conditions of learning for which instruction must stil1 
developed. 

A final point of confusion often occurs when the instructional des 
"blueprint" is confused with the expectations for an instructional 
developmental model. Instructional-design blueprints "indicate 
instruction should be like, whereas development models indicate 
make it that way . .. . There is a very real important difference" 
(Reigeluth, 1983, p . 24). 

In sununary, given a defined training/instructional need or problel 
recommendation of an appropriate solution needs to be based on the 
realization that: 

0 

0 

only prescriptive in&tructional design theory places 
on methods and how information should be presented toa 
student. 

descriptive theories can not be directly translated 1oJO 
instructional practice . 
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. 
Can we develop models derived from research and theory to help us 
define alternative solutions which consider: 

0 

0 

0 

reliability, 
validity, 
generalizability of research findings? 

I the past, many researchers have interpreted the discovery of 
n chological effects to be a complete research finding (Salomon, 
~;~4). Although this is appropriate in many fields, instructional 
esearch carries the added criterion of effectiveness (Salomon, 1974). 
~he criterion of effectiveness is evident in the teaching of most 
educational research methodology courses in which students are cautioned 
to contemplate upon proposed findings and to ask, "So what?" This 
question goes beyond simple justification of the purpose of the study. 
By asking "So what?" a researcher questions the value of the effects as 
they relate to total instructional effectiveness. This added criterion 
of effectiveness in instructional research suggests that it is not 
enough for a problem-solver/researcher to study generalized effects 
alone (~alomon, 1974). · 

When considering the development of effective models from research 
theories several realities need to be addressed: 

0 

0 

0 

0 

0 

Many theories have been developed outside the practical world of 
instructional development/design (Diamond, 1978). 

Researchers have tended to focus on studies of instructional 
"effects" rather than instructional "effectiveness" (Salomon, 1974, 
1979). 

Theoretical contributions have been reduced by misplaced emphasis 
on gross media comparisons ("Research with media") as opposed to 
"Research on media" (Salomon & Clark, 1977). Research with media, 
e.g., TV versus film comparisons, have failed to provide knowledge 
about a specific medium, and the way that individual learners learn 
from the presentations . 

Practical research studies are scarce because of the difficul ties 
in conducting classical experimental designs within the framework 
of day-to-day instruction (Clark, 1971; Diamond, 1978). 

Key limitations and problems associated with various theoretical 
models are rarely reported (Diamond, 1978). As Diamond pointed out 
probably we all have had the experience of discussing a model, 
theory, or program with its instigator only to discover major 
limitations which were omitted from what we had read or heard. 

It is important to remember that research techniques designed to 
establish cause and effect relationships may not be suitable for studies 
of effectiveness . Research designs appropriate for laboratory-oriented 
research may impose "artificial and unrealistic constraints on 
decision-oriented (situation specific) questions" (Heinich, 1984, p . 
~4) . The quasi-experimental approaches described by Campbell and Stanley 
1963) are of growing importance to researchers in our fi eld. Campbel l 
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and Stanley have stressed that when full-experimental control 
as in a quasi-experimental design, it is crucial for the resear' 
consider those variables which the research fails to control. 
recommend that the reseacher actually seeks out such threats to 
validity, so that there is a sound awareness of potential _compe 
interpretation of the data. Confidence in the internal validi4 reliability and generalizability of the research can be mainta' 1 

Diamond (1978), Heinich (1984), and others are calling for am~ 
away from experimental to more naturalistic, field-based studies. 
"I am not implying less rigorous study . In my view, a naturahs 
study must be more disciplined, more perceptive, if less mathe~ 
than an experimental study" (Heinich, 1984, p. 85). 

The writings of Gagne (1977), Snow (1970), Kaufman (1983), HerctU 
(1977), and Salomon (1979), to name a few, have attempted to pr 
insight for practitioners who in their day-to-day experience do 
time to investigate relevant research before implementing a sol 
an instructional need/problem. A common perception is prevalent 
throughout these writings; that is, there is a need to derive 
principles, theoretical models, skeleton hypotheses as a basis fQI' 
integrating research and practice. 

Before the "knowledge user"/practitioner can apply effective 
instructional strategies, the "knowledge producer" must derive a!K 
validate prescriptive principles, and construct and test prescr~ 
theories and models of instruction. Reigeluth (1983) has extend 
(1971) theory-construction procedures. In Reigeluth ' s procedure 
following steps were proposed: · 

Step 1: Develop formative hypothesis about instructional design 
basis of experience, intuition, and / or logic . 

Step 2: Develop a taxonomy of variables related to instructional 
design . "It is usually best to start with a clear description of 
.desired outcomes. Then, generate as many methods as you can for 
achieving those outcomes. Finally, identify different condit1ou 
will influence which methods will work best" (1983, p . 31) In 
words, this step involves identifying, describing and classifying 
variables that may impact instructional design theory. 

Step 3: Derive principles of instructional design. This step re 
heavily on experience, intuition systematic thought to postulate 
principles and upon empirical research to test them. 

The principles postulated in this step usually define cause and ~ 
relationships among variables identified in the previous step ""h1 

relate to formative hypotheses developed in Step 1. 

Step 4: Develop models and theories of instructional design. M 
Reigeluth recommended "theories can be deve l oped by integrating 5 ~ 
components into models that are likely to be optimal for differeD· 
of conditions and outcomes~ . . . the methodology is very di.fferent ~ 
that for deriving and testing principles . Stepwise multiple ~p 
can be used to rank order the contribution of each st rategy co~ 
the instructional outcomes, when adjusted for all strategy com~ 
that contr i bute more" (1983, p. 31 ) . 
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. luth noted that the order of the preceding steps may change . For 
Reigele Steps 3 and 4 could be interchanged depending on whether an 
~x~~~ti~e or deductive approach was used . This procedure may form a 
in ising basis for future development of models derived from research 
prom 
and theory . 

3, Can we rely on the technology of our field to provide these 
solutions? 

In order to find solutions to instructional problems, there must be a 
hase which emphasizes data collection and data analysis. The results 

~£ the analysis phase needs to be integrated into a subsequent phase of 
ongoing synthesis to facilitate development of a comprehensive theory 
(Martin &.Driscoll, 1984; Reigeluth, 1983). We have an ever growing 
need to reap the benefit of knowledge produced within our field. We may 
meet this need through the use of synthesis and the recognition of 
commonalities across different philosophical Ferspectives. We need to 
meet the further challenge of how to reconcile seemingly opposing 
theories. As Clark noted: 

There are at least three factors that provide a 
very encouraging context for focus and integration 
of theory: First, there are simply too many 
design models with overlapping purposes, variables 
and predictions; second, to those who have 
surveyed many of these models there is clear if 
implicit agreement between many researchers on the 
type of variables that are important for a unified 
design theory (e.g., instructional methods, tasks 
and constraints such as individual differences); 
and finally, instructional psychology is ripe for 
a major attempt to reconcile _behavioral and 
cognitive approaches to instruction and learning 
(1984, p. 120). 

In a recent monograph, Reigeluth (1983) has incorporated concis e 
descriptions of models provided by Merrill, Scandura, Gropper, Aronson 
and Briggs and other instructional design theorists. His work 
represents a timely contribution to a growing trend of attempts to 
synthesize information about instruction and learning into prescriptive 
models. 

From the work of these authors and others, it is evident that knowledge, 
expertise and technology is avai lable to those who wish to meet the 
challenge of integrating research and practice. What strategies should 
we employ to increase such interplay so that we can rely on the 
technology of our field to provide solutions ? The following suggestions 
may provide appropriate direction: 

1. Open Communications 

"Knowledge producers" need to promote open conununications by: 

o developing formal and informal networks for an exchange of 
information across groups, i.e., psychologists, instructional 
technologists, designers, training developers, researchers, 
instructors, and admini~trators. 

226 
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o establishing convention forums for work in progress , 
as completed studies (cf . Heinich, 1984) . 

o reporting results of appropriate studies in education 
training journals as well as journals dedicated to re 

o promoting forums for "knowledge users" to express theif 
problems (cf. Passmore, 1984). 

0 advocating the use of extensive analysis at the worki~ 
only when there will be an increased return on the inv 
of time and resources (e.g. to determine why certain l 
aren't learning versus across the board 
implementation) (Diamond , 1978) . 

o using professional judgement to avoid excessive discus 
complex models and theories with client-practitioners. 
Diamond (1978) pointed out, practitioners need to unde 
the design process yet usually they are not interested 
jargon, models, or theory. 

People whose role is primarily one of producing 
information are likely to be rich in only one of 
the various types of power. That type of power is 
expertise, and it must be carefully used to good 
advantage in establishing one's credibility, in 
opening up communication channels, and in garnering 
influence (Morell, 1984, p . 7). 

2. Examine raduate instructional technolo 
the following needs are met: 

o an emphasis on systematic problem-solving (cf . Plomp S 
Verhagen, 1983) . With these skills, the graduate may l:t 
to resolve the conflict between a knowledge producer ' s 
"what should be done," the practitioner's perspective of 
can be done," given real world constraints (e . g., time, 
resource and informational limitations; organizati onal 
biases and needs of decision-makers; incentives for ch 
(cf . Diamond, 1978; Morell , 1984) . 

o a climate of acceptance for dissertations based on 
naturalistic research methods (Heinich, 1984) . 

o exposure to successful models which have been integrat~ 
used by practitioners (e .g. , models developed by mil iU 
research organizations) . 

o training to evaluate, compare and contrast the strengtbS 
weaknesses of various theories, so that the graduate~ 
to defend a specified model, theory or process . That 1~ 
graduate not onl~ needs to understand the rationale bd . 
theory, but also the implications for application in the> 
future work settings (Diamond, 1978). 

3. 
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encouraging research and practice which seeks alternative ways 
to prevent instructional problems from . occurring, as well as 
strategies to provide solutions for existing problems (cf. 
Davies, 1978). 

development of graduates who are skilled practitioners and 
reflective scholars (Heinrich, 1978). 

Integrate the roles of those in our field. 

As Reigeluth, Bunderson an~ Merrill (1982) advocated, we need to 
integrate the efforts of the "scientist" who discovers principles, 
the."technologists" who use these principles to develop procedures 
and heuristics, and the practitioner who uses these procedures and 
heuristics to develop instructional materials. This may be 
achieved by: 

0 placing research and development activities within the same 
organizational framework. Shoemaker (1984) proposed that 
these professionals be placed in close physical proximity to 
facilitate increased transfer of information. 

Where do we go from here? 

Ivor Davies (1978) has challenged our field to assert ourselves and 
begin a new growth pattern based upon opening up the possibilities 
available to use through aiming for effectiveness in all we do. As 
the result of many decades of research, we have accumulated a vast 
amount of information relating to theories of learning and 
instruction. It is reminiscent of a giant jigsaw puzzle with each 
piece of research information equivalent to each piece of the 
puzzle . The need for solut i ons to instructional/training problems 
requi res that we as professionals are not only concerned wi th the 
discovery of more pieces, but also stress attempts to integrate 
these finding s . As problem-solvers, we need to assemble the 
existing pieces within a picture which represents a macro-view of 
the science of instruction. Our challenge is to find "the p i cture 
on the lid" which will integrate the effo rts of all 
professionals--the scientist and the t echnologist and the 
practitioner. This is our realistic challenge not our impossible 
dream! 
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2, J The ana 1 ys is. 

2.2 Example of a Macroscopic view: a continuing education 

project at the elementary level (EPEL). 

2.2.1 A look at Quebec education in the 1970's. 

!.2.2 Pedagogy in the province of Quebec. 

2.2.3 Educational research during the 1960'5 in Quebec. 

2.3 Microscopic view. 

2.3.1 Objectives. 

2.3.2 Analysis: vertical and horizontal readings. 

2.3,3 

2.3.4 

CONCLUSION 

REFERENCES 

Example 

Example 

2. 3. 4. 1 

2.3.4.2 

of the ··Epel"· analysis: vertical reading. 

of the "Epel .. project: horizontal reading. 

"Epel'. and action research. 

Diagnosis of problems. 
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INTRODUCTION 

Planning an educational action research is not easy, as I have 

learned in recent years. For my research studies I have conducted 

many interviews and collected various case studies; have exam-

ined several educational action research projects. As a result, I 

can cite the case study as my best tool for cla~ifying meanings and 

working out strategies that can facilitate the planning and execu

tion of a project. Thus, my research methodology has been based on 

case study strategies. 

It is: 

Philosophi ca l, with a survey of individuals' 

values; 

2 - Anthropological, since these were the working tools 

of the participant observers; and 

3 - Pedagogical, oriented toward research based on an 

educational milieu. 

I have investigated the sat ien t information about theoretical 

and practical approaches by researchers and studied their research 

problems. 

The data I report here projects a macroscopic view focus ing on 

the socio-h i storic and educational contexts of these projects . 

call this approach anthropological, as is the microscopic view. 

The latter, which illumin~tes the content of my survey in a 

different manner, links it with powerful ideas that include diver

gent and contradictory opinions, as wel) as des cr i ptions of the 

educational milieux. 
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lt of conducting an educational action r esearch proJ'ect difficu y - -
~ 

In my research studies, I have found that conducti ng an 

. nal action research project is not easy. Even well
e<1ucat 10 

· zed school projects travel a perilous route. For instance, 
organ 1 

··Education permanente a 1 'elementaire .. project (Continuing 
the 

~ucation pro~ect at the elementary level) ex i sted approxi mately 

five years, gained some international attention, and died. Some 

other projects, such as "Operation-Human isation au Saguenay-lac 

Saint-Jean" (Humanisation project at Saguenay), "PERFORMA" (In

Service Training project) at the University of Sherbrooke and so 

on, a 11 had d i ff i cu 1 t i es . 

We may ask ourselves these questions: how can a research 

project be kept on track? When it is alive and wel 1, what train-

ing, intervention and research dialectics are involved? What can 

ki ll an educational action research? Is it because researchers 

and participants fail to invest adequate planning? Are the re-

search and interventi o n models inadequate? In the domain of human 

~lations, is there any dissention among members? Are a comb i nation 

of these internal and external factors creating a problem? 
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I I The case study: 

a tool for collecting and analyzing data 

I have decided that the case study method is my best tool for 

collecting different views about participants' experiences and find· 

ing out if a completed school research retains any meaning in the 

years following its completion. This method carries validity becausei 

first of all, a case is a real experience taken from daily 1 ife; it 

is a problem situation needing diagnosis. Data must be collected, 

the whole context must by analyzed , and a problem solving mechanism 

must be divised. (Kemmis , S., 1980; Lippitt, G. , 1980; Mucchielli, R. 

1972; Stenhouse, L., 1980; Ardoino, J . , 1980). 

When I began collecting data about an educational action project, 

I a 

2. I 

data 

empl 

2.2 

gathered written documents such as reports, sc ientific tests, govern· 2.2. 1 

ment grant forms, theses, and photographs, as well as audio-visual 

documents, such as audio and video cassettes. I analyzed this material 

in the 1 ight of my research problem: What is the 1 ife of an educa-

tional project with an action research orientation? 

I also interviewed -key informants- of the project, taking notes 

and taping conversations of the school prinCipal, school board admin· 

istrators, teachers, parents, students and project researchers. 

When interviewing participants, I always asked spec i f ic questions, 

such as: How did the project get started? What was occurring when 

it was alive? When did they join the project and what did they do7 
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Meeting only one person at a time , conducted all my inter-

in quiet places, eg. an office or a 1 iving room. To my data, 
yf eWS 

1 
added a personal journal in which I wrote my observations about 

. t rviews their circumstances and milieux, and so forth. 
rtr'f'ne • 

2•1 The ana 1 ys is 

After describing the action research p,roject, I analyzed my 

data with an eye for: act ion research procedures, the pedagogy 

employed, evidence of participants' value systems, and so on. 

2.2 Example of a Macroscopic view: the Continuing Education 

project at the elementary level ( 0 EPEL 0

) 

2.2. 1. A look at the 1970's in Quebec education 

"EPEL"" was an experimental project in which school 
administrators, teachers and researchers questioned 
teaching methods, innovative pedagogies, teacher 
and student attitudes and behavior s . (Angers, 1978 : 
225). 

To· more fully understand this project, we must note that in 

the 1960's Quebec society .experienced a major cultural revolution. 

~rticipants of the 0 EPEL" project were its products. 

The predominating ideology during the 1960's was deeply rooted 

when in theolog i cal and sociological. thought. Grand'Maison writes : 

t do? The school appeared an important symbol, ensuring 
survival of the christianity of these Catholics in 
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the face of an anglo-saxon Protestant world. Social 
Institutions and values were evaluated on a religious 
basis ( .•. ) . The Quebec Christian ideology was con
centrated in the world of culture . Government policies 
worked on this orientation. With the Parent's Report 
on Educat ion and the creation of the Department of 
Education, the focus shifted from the church to the 
secular authority, that is, the government. (Grand' 
Maison, 1970: 35). 

With the "revolution tranquil le" (quiet revolution) a partici-

pative and developing ideology immerged with the a im of preserving 

a culture different from that of other North American groups (Rioux, 

1973). 

This historical background influenced the "EPEL" group's 

educational policies and models. For example, the Parent Report 

on Education counsels emphasis on the quality of teaching rather 

that quantitative aspects; it urged development of thinking skills 

and analytic attitude. (Parent, 1966, T. 111: 191-203 ) 

With this in mind, "EPEL" researchers set about to influence 

the qual itive aspect of education. 

2.2.2 Pedagogy in the province of Quebec 

Today we talk a great deal about educational models (Lepine, G. , 

1977) and paradigms (Bertrand et Valois, 1982), but in the 1960's 

Quebecers talked more about educational concepts and ideological 

orientation (Paquette, 1976; Parent, 1966; Angers, 1978). Some 

educational orientations predominated. Among them were the class i c 

pedagogy or traditional instruction in which students functioned 
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(Benjamin, 1982; 
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Paquette, 1976), -open teaching-, which 

restrictive than the latter (Paquette, 1976; Pare, 1977), 
111as more 

featured several orientations, among them organic pedagogy, on 

"'hich the .. EPEL'. project was based • 

.. EPEL .. researchers described their pedagogy in the following 

ng manner: 

oux, 
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e 
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s 

s ic 

2.2.3 

Organic pedagogy puts an emphasis on developing 
insights and autonomy . This pedagogy 1 iberates 
because it opens imaginative and creat ive wa ys to 
the students. It is a stimulus which encourages 
understanding and the intuitive powers. 

The student becomes a self-educator who learns 
by means of human interactions in a conductive 
educational environment. 

Educational research in Quebec during the 1960's 

Education researchers in Quebec discovered new ways during the 

1960's. Different reports about education urged work on new ap-

proaches, such as joining theory and action, affectivity and intel-

ligence, to use the jargon of the times. 

After a conscientization about the accessibility of knowledge, 

action research i:ook foot. It resolved the scientist's ideological 

problems of joining theory and practice; rather than separating 

them as in classical research, it combined affectivity with the 

cogni t ive domain. 
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-EPEL- researchers strove to adapt their ~reject to ideas cur

rent in their new Quebec society, thus initiating an action research 

(Angers, 1978). 

2.3 MICROSCOPIC VIEW 

This part of the case study deals with -EPEL's- history, 

objectives, ideology, human resources, physical circumstances, 

and participants: parents, students, teachers, principal, school 

board administrators, and project researchers. 

2.J. 

of le 

learn 

to ea 

teach 

the f 

paren 

According to the -EPEL- researchers, their project started in Educa 

the autumn of 1970 with a meeting between the Three Rivers School 

Board and University of Quebec administrators at the local campus. 2.J.2 

They wanted to create a research project that would 1 ink educational 

theory with practice. As they needed a school to realize the 

experimental part of their project, Star Elementary School was 

designated (Angers, 1973: 1) . 

This school was in a crowded low-income area in Three Rivers, 

a city of 200,000 inhabitants. Around Star Elementary School, there 

are factories, many two or three level houses and the Saint Lawrence 

Seaway. One side of the school is bounded by playground and the 

other sides by streets. 

In this area some people are chronically unemployed and must 

rely on government help . Many children from such families attended 

Star when ""EPEL- was going on. Almost all the teachers and admin

istrators 1 ived in other parts of the city. 
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z.J . 1. ~jectives 

The project's objectives were to study (1) various aspects 

I 

of learning act iv ities; (2) the human being; (3) the meaning of 

learning and teaching, especially when teacher attention is given 

to each individual student; and (4) the duties of students and 

teachers (Angers, 1971 : 1). 

At the ideological level, "EPEL'. researchers wanted to study 

t he factors that influenced relations between the school, its 

parent board .and external institutions such as the Department o f 

Education. 

2.3.2. Analysis: vertical and horizontal readings 

Under the ve rtical readings, I discu ss the i nterviews, pointing 

ou t major statements - - e g. concurrence and differences in view-

points - - by key informants in the same group, such as teac hers or 

parents . With the horizontal reading, analysis in based on the 

opinions and efforts of all key parti cipants. Fina l ly, my con-

eluding section 1 inks the data revealed by the part icipants with 

"EPEL 's " soc io-histori cal · and educational context and the theories 

proposed by its researc hers. 

2.3 .3. Example of the 0 EPEL" ana l ys i s : vertical reading 

I interviewed school boa rd administrators, p r i ncipals , 

resea rchers, parents, students and teachers who partic i pated in 

''EPEL'' . F · 1 h h . ' 1gure s ows us t e 1r ma in comment s . Ad mi n i s t rato r s, 
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were deeply imp! icated as leaders of the project. The acknowledged 

feeling too much involved in both the school and the researc hers' 

work . They expressed the belief that Star School deserved to have 

played a larger voice in -EPEL's- planning. 
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ADMINISTRATORS 

- EPEL squeezed us very 
much. 

- We experienced better 
in~erpersonal commu
nication and human 
relations. 

- We developed a parti
cipative management 
throughout the whole 
school board; 

- Worked as equals. 

l\j I -We felt too involved 
~ in both the school 
~ and the researchers• 

work. 

- Administrators' 
leadership was too 
strong. 

- Administrators and 
researchers imposed 
the project, failing 
to elicit collabo
rative agreements and 
ideas with Star 
personnel. 

MAIN POINTS IN PARTICIPANTS' INTERVIEWS 

RESEARCHERS 

- Communications 
between all involved 
groups influenced us. 

- We were involved 
with different 
participants at 
various levels each 
year. 

- Our researchers• 
leadership was 
excessive. 

We planned the 
research primarily 
with the adminis
trators only. 

TEACHERS 

- We improved human 
relations, talking 
with and understanding 
each other better. 
This humanized Star 
School. 

- We were not committed 
as much as we wished 
because EPEL was 
imposed on us. 

- Researchers' idea 1 
were too theoretical. 

- We created learning 
materials, experienced 
organic pedagogy in 
classrooms, and 
received a training 
in pedagogy. 

PARENTS 

- We enjoy«?d the 
welcoming attitudes 
of researchers and 
teachers at Star 
School and the 
possibility of start
ing a parents• school 
committee. 

- We did not feel 
involved enough in 
planning. 

- We were well informed 
about EPEL, however. 

< - IQ 
ro ro 

0.. 

STUDENTS 

- We remember the 
a tmos phe re of f reedo1 
at Star School which 
facilitated communi
cation between 
students and teacher 

- We realize that we 
achieved greater 
autonomy in compari
son with our friends 
in other schools. 
For instance, we are 
better prepared to c 
research by ourselvE 

- As soon as EPEL was 
operating , the clas! 
room environment 
changed for the 
better. 



2.3.4. Example of the "EPEL- project: horizontal reading 

2.3.4.1 . "EPEL- and action research 

The French researcher and practitioner Henri Desroche, and his 

English colleague Checkland, describe action research as a collecti 

work of planning by researchers and participants. It implies 

mutual search to resolve a problem, the diagnosis of which is 

toward participants' needs. (Desroche, 1978; Zuniga, 1981; Barbier 
I 

1979; Morin, 1981). 

Prof. Desroche says that there are several action research 

strategies. The first one, Action Research "ON" (explanation); it 

studies an action without the factor of field experience, and is 

oriented toward the researcher's analysis. The second strategy 

is Action Research "For·· (focuses on application). Agents work for 

the participants, presenting analyses and working strategies. There 

is also, Action "With" , Agents work with the participants, planning 

the action research together. 

2.3.4.2. Diagnosis of problems 

After analyzing the Star School situation, researchers defined 

its problems. They noted that the area was economically poo r and 

that its occupants were considered " tough" and socially deprived. 

After " EPEL" began, Star School adm in istrators repo rted les s .van-

dal ism such as broken windows than the prevailing level . Teachers 

probably invested with their s tudents' dif f erent work habit s , but 

they had accommodated themselves to these behav iors. 
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During a six month.period, researchers continued to examine 
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's problems through participant observation techniques . They 
Star 

then proposed tentative solutions to teachers and administrators 

in training sessions about organic pedagogy . 

Researchir Mathieu told me ''It was our objective to test our 

theory in an educational setting. Whenever we introduce new 

educational models, we need to train teachers ..• Classrooms 

~ed to be completely transformed, especialJy by modifying teachers' 

pedagog ical attitudes. 

The teachers, however, judged the researchers' approach to 

problems was too theoretical and regretted that they had not been 

invited to plan collaborative strategies with them. Despite their 

reservations, they accepted help, although they did not solicit it. 

Parents told me that they enjoyed being more welcome at Star 

School and they approved of the freedoms that were initiated. 

However, they were dissatisfied about not havi ng been invol ved in 

Plann ing "EPEL .. . 

As Figure l reveals, administrators felt quite the opposite 

-about the i r ro 1 e. 

The researchers did not impose their demands bu t tried to 

elicit . . . . . 
cooperat ion, rece1v1ng 1t 1n varying degrees. These responses 

Show th 
a t action research i s more effect ive and fa r more p l easant for 
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participants when the latter group not only executes plans but. helps 

to devise them. Thus teachers, parents and adm inistrators who, in 

this case, felt too deeply involved in planning (execution) would 

have experienced greater yatisfaction, (perhaps would have modified 

project). 
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In this paper, instead of explaining the methodology of man y 

t ·
1
onal (action res earch) oriented projects in Quebec (whi ch 

ttfuca 

Studied) I have dec i ded to deal with only one case study to show 
tiave 

On tribution of this method to human de velopment, needs assessmen t, 
the c . 

curriculum development and i nnovative te_aching . Using the case s tudy 

.ethod, 1 understood and analysed the dynamics of other projects and 

gain a ho 1 i st i c vi ew of them. 

Hy approach is a design which wi 11 permit us to take an insightful 

look at current needs in instructional technology. The fundamental 

requirement, however, is to work methodically with a tool ·in which the 

researcher plays the critical role; his/her subjecti vi ty must be valued, 

and empathy with sub jects must be viewed as essentia l (Morin, A., 1979: 58 ). 

Us ing case studies in my research permits me to pinpoint the essential 

conditions of some aspects of action research, which can f acil i tate the 

development o f appropriate pedagogical models for today . The case study 

lll!t hod itself is not new, 1. believe its use in instructional technology 

reflects a new trend, at least in my part of Canada, wh ich can advance 

educational theory and research. 
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Abstract 

CAI Strategies 

2 

The purpose of this study was to examine the effects of the locus of 

three computer-assisted instruction (CAI) strategies on the accuracy and 

efficiency of mathematics r ·ule and application learning of low achieving 

seventh grade students. The three CAI treatments were an externally 

controlled adaptive strategy, an individually based learner control with 

advisement strategy, and a no control linear design strategy. Effects 

were examined for CAI strategy, prior achievement, and sex of student. 

filgn1ficant differences were found for achievement and the achievement 

by scale interaction, with the below average group yielding better rule 

recall and proportionately greater application scores than low students . 

The no control linear strategy, however, required less time to complete 

and resulted in the most efficient treatment. 
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CAI Strategies 

3 

The Effect of Adaptive , Advisement, and Linear 

CAI Control Strategies 

On the Learning of Mathematics Rules 

In recent years many studies have dealt with various 

computer assisted instruction (CAI). In general, CAI has 

effective in increasing performance, improving learner attitudes, 

reducing time-on-task (Kulik, Bangert, & Williams, 1983; Kulik, Kuli 

Cohen, 1980). The locus of control in CAI design, learner, computer, 

combined control, has been a recurring, but as yet unresolved, 

The amount of control that learners can effectively manage, and 

factors likely to affect control strategies, are not generally 

Most studies which address instructional locus of 

either external program-level adaptive control (Ross & 

Rothen & Tennyson , 1978; Tennyson & Rothen, 1977) or internal 

control with varying amounts of advisement (Ross, Rathow, & Bush, ~ 

Tennyson, 1931 ; Tennyson & Buttrey , 1980). Adaptive computer 

typically regulated from within the program, dependent 

learner 1 s prior knowledge, accuracy of responses during the instnc tii 

or lessn~ achievement status. Learner control us ually incorporat~ 

form of actv isc:nent, which informs the student about progress to~~ 
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Y 
and a prescription for full mastery (Tennyson & Buttrey, 1980). 

saster , 

!lie procedural decisions during the instruction, however, are typically 

under individual learner control. 

strategies exist, the relative 

strategies h~s not been studied. 

Whereas 

effectiveness 

several CAI 

of various 

Several factors are likely to influence learning from CAI . 

control 

control 

Prior 

student achievement was a key influence on the amount of instructional 

SUcpoort needed for o ~timal learning (Tennyson & Ro then, 1977; Ross & 

Rakow, 1981) . Students with high ability or prior achievement performed 

~~ under learner controlled instruction, while low ability students 

required the externally imposed program control. In 1981, Tennyson 

demonstrated that average and above average high school students 

effectively manages their CAI when provided continuous advisement as to 

achievement and instructional needs. It is not known to what extent 

such saategit-s af fect the performance of younger or less able students . 

The nature of the learning task is also likely to exert a 

c~tr olling influence. Several authors have noted that effective ru l e 

~Ehing procedures require instances of rule information, appli cation, 

~d 0. r acr_l.•L-e ( -Ir '- . Scandura, 1972; Tennyson & Tennyson, 1977) . The 

5tr ;a t egic s for teaching rule use and application are different from 

r~,0 us: ,i to t E:t:1ch o the r skills (Gagne, 1977 ) , and require stud y for 

The influenc e of sex dif f erences, e s pe c ially re l at e d to 
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mathematics, is also of importance (Armstrong, 1981; Benbow & ~ 
" 

1980; Fennema & Sherman, 1977,1978). Whereas such 

differences may be diminishing (Levine & Ornstein, 1983), 

controversy remains. If such differences are moderated by 

influences, such as tacit teacher-student interactions, then CAI 

be effective in controlling subtle biases. Presumed mathematics-r 

sex differences, and the influences of various CAI design 

such differences, should be considered. ·struct 

Several empirical and practical issues related to the (Gagne 

effectiveness of CAI warrant study. The purpose of re pres 

examine the effects of externally versus internally controlled 

design strategies on the mathematics rul e learning, retention, CAI , 

efficiency of low a~hieving junior high students. 

Studen 

Studen1 

Me t hods lesson 

Subjects prograr 

A total of 47 seventh grade students, enrolled in l ow-achi ev aade ar 

r ~~e d ial mathemat ic s classes, pa rticipated i n the s t udy . 

placenent was ba sed upon poor performance on a s tandardi zed test , 

Comprehens i ve Test of Basic Skill s, which was 

prior t o this s t udy. Students were dr awn fr om a mi ddl e- class ~ 
retec:cr 

system , consi s t i ng of a maj ority of Anglo and a minor ity of Hispa- ~r &tudcr1t 
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group representation. 

t 1· onal Materials 
..,l!!,!t.!;.!r.::U;;::.C=---

'fhe instructional task selected for this study was a mathematics 

lesson concerning divisibility by two, three, and five. Each 

consisted of the same basic tutorial CAI program, designed to 

rules for divisibility by two, three, and five, and the 

of these rules to five and six digit numbe~s. The lesson 

•structure was based upon the "Events of Instruction," and adapted to CAI 

(Gagne, 1977; Gagne, Wagner, & Rojas, 1981). Three versions 

representing different CAI design strategies . were developed. 

Adaptive control. This version consisted of externally controlled 

CAI, during which the computer branched students for reteaching or more 

examples , dependent upon the accuracy of responses during the lesson . 

kudents completed the entire CAI program before exiting the l esson. 

Students had no control over the pacing or amount of teaching in the 

lesson. All control for this lesson was externally regulated t hrough 

progralllllll.ng commands; students advanced only when correct responses were 

tade and mastery levels were at rained. 

Learner control with advisement. This treatment consisted of 

li:ternally controlled CAI , during which students were continuously 

<ttlv1sed of progress toward objectives, but permitted to determine if 

reteach.i.ng, c.dditional exa;:iples, or additional problems were needed . 

were advised tltat they should a:•swt:r at leas t four problems 
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correctly before advancing to the next section. However, 

free to continue to the next rule at any time after the tutorial 

of each section. 

No control. This treatment served as control for the 

Students using this strategy received the same sequence of 

and examples but had no advisement, no individual control to rev: 

to select additional examples, and no externally imposed p 

decisions based upon the accuracy of responses. Students were only 

que 

rulel 

to th 

iteBJS 

frOll 

the 

thrOU! 

to control 'the pace of the instruction by advancing resear 

presentation when ready. This treatment was linear CAI, which per 

the student only to follow the predetermined instr uctional path, 

student was required to complete the ent i re lesson before proceedina. retent 

Recall and Application Tests paralli 

Immediate posttest. A 25 item five-part multiple choice 

posttest was administered to each student upon completion of 

program. 

recall and 

divisibility 

The written test included eight questions which 

17 questions which tested t he application of t he rules 

by two, three, and five. Recall 

students to recall the test rules in various forms. 

questions req~i red students to select t he correct four, five, 

digit number whi ch was divisibile by one or more of the test 

Test nu!"'.lbers of this size were chosen to assure that students ,_ _uH 

easi l y determi~c the answer wi thout applying the rule . 
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~rallel retention test. A parallel multiple choice test of 25 

was given to test retention of rules and ability to apply 

learned from each CAI strategy. The parallel test was identical 
rules 

l· mmediate test in form, item number, and item type. Each of the 
to ~he .... 

items inclu~ed on this test was designed to mirror a corresponding item 

the immediate test, except the numbers and context used to elicit frO'I 

the rule were different. The forms were validated for equivalence 

through a series of item evaluations conducted independently by two 

researchers. 

The reliability of the achievement tests were established prior to 

~e study by administering the immediate posttest, then the parallel 

retention test one week later, to 55 eighth grade students. The 

~rallel form reliabjlity of the test was .67. 

Teacher Survev 

For each student, the student's current mathematics teacher rated 

mathematics ability in relationship to other seventh grade students. A 

hve ?art rating scale, with values ranging from low math ability to 

~gh math ability was used in this rating. The survey provided 

inforr.iation about student mathematics capabilities to assure that all 

students selected for this study were below average !':lathe1::atics 

performance. 

~er.der.t Measures 

Dependent variables were j mmediate pos t test and r etenti.on test 
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scores for both rule recall and rule application. I n addi tion 

number of minutes spent on the instructional task was 
• 

student, and analyzed both separately and with test scores 

indication of learning efficiency. The learning efficiency score 

measure of the ratio of number of correct responses on each rule 

application test, divided by the number of minutes required 

the instruction. 

P:;:ocedures 

Standardized mathematics scores and teacher ratings were 

for each student prior to the study. The 20th percentile was 

score for the 47 students, and was used to classify students 

average" or "low" in prior mathematics achievement. 

below the 20th pei;centile wer e classified as low, and those above 

20th percentile as below average, achievement for the purposes of 

study . The teache r ratings were used to corroborate 

classifications. In case s of inconsistency between 

standardized test scores, student data were excluded from 

Pr ior to the study, the researcher provided general 

the student s as to the pur poses and expectations of the study. 

this time the students were ins t r ucted i n the elementary operauoa 

the mi crocomputer t o be used in t he pr oject and were given a short 

to interact with another CAI lEsson similar procedural l y to t he 1 . 

used in t he present study. 
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The students were randomly assigned to one of the three treatment 

males stratified to ensure that approximately equal numbers of 
aroups' 
and females with low and below average achievement were assigned to each 

ueaement. Students were directed to one of five microcomputer 

stations, and the corresponding CAI lesson was provided. Each student 

reeeived a brief review of computer operation and was instructed to 

proceed with the lesson. At the conclusion of the lesson the elapsed 

tlme was noted and the immediate posttest was administered. 

One week later students .were given the parallel retention test in 

their classroom. ·only students who were present during all phases of 

the study were retained for data analysis purposes. 

All tests were scored using "blind" scoring procedures after the 

delayed retention t~st was completed. Separate scores were obtained for 

rule recall and rule application for each test administration. 

Design and Data Anal vs is 

This study used a 3 x 2 x 2 between subject factorial design with 

two additional within subject factors. The between subject factors 

included three levels of CAI strategy (adaptive control, learner control 

With ad"isement., and no control ), twro levels of achi e vemen t (10 1,r .:ind 

bel0w average), and sex of student. The within subjec t factors included 

tr;st scale ( rule recall 3nd rule application ) and test interva l 

(immediate and ) rete :-i c.ion .• 

Da ta were collec ted for each student on each of the two scal es , fo r 

2G2 
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both immediate and retention tests. In addition, time on task 

collected during instruction. A learning efficiency index, 

test score to time on task , was also computed and analyzed. 

Data were analyzed using MANOVA procedures for repeated 

designs. The MANOVA procedures were used to analyze the 

rule recall and rule application as well as for learning 

ANOVA procedures were used to examine effects for differences in t 

task. Comparisons among treatment means were accomplished 

Newman-Keuls pairwise contrast procedures. 

Results and Discussion 

Rule Recall/Rule Application Effect 

The mean scores for rule recall and rule application 

immediate and delayed tests are contained in Table 1. A 

difference related to prior achievement was found, f (l , 34)sl6 

.E_(.0005. The below average students consistently scored higher "Ill 

st~dents across all CAI strategies. In addition, a 

ac!~ievem~n !· -by- scale interaction, illustrated in Figure 1, 

detected, £.(1,34)=6 . 63, .E.<.01. Below "c1verage students scored 

ac ross both the rule and application scales, but proportionatel y ~ 

on application items . No differences were found for CAI c 

strategy. 
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As expected, a significant difference was also found between test 

f ( l,34)=6.31, .E_<.01, which was characterized by a uniform 

· test scores over time for both treatments and scales. decline in 

Insert Table 1 and Figure 1 about here 

Time on Task -
A significant difference was found for CAI s~rategies, 

!(2,38)=15.80, .E_<.001. The no control strategy a veraged signif icantly 

less t ime to complete ( 9. 0 minutes) than both the externally controlled 

adaptive strategy ( 12.4 minutes), .E_<.05, and the internally based 

learner control with advisement strategy (16.3 minutes), .E_<.01. The 

time differences between the adaptive and advisement strategies were 

also significant, .E.<. 01 • 

A significant effect was also det ecteo f or prior achie ve ment, 

1(1,38)=4.88 , .E_( . 05. Below a verage students used less time t o complete 

treatments (mean score = 11.35 ) than low achi evement student s (mean 

sc.orc = 13.96) . 

~.:ir ~ ::::: ifficienc v 
I 

The mean s cor es for learnin g ef ficiency are contained in Table ? ... . 
~ 

~\eral s igni ficant di ffe rences were detected . Learning effi ciency 

d1f ;"' • -renLes wer e found f or CAI str ategy, [ (2 , 34) =6 . 41, .E_<. 005, and pr ior 

ac'llt \·~mcnt , £( l , 34) =1 6 . 22 , .E_<. 0005 . The no contr ol s t rat0gy was the 
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most efficient (.70 concepts/minute), followed by the adaptive 

(.51 concepts/minute), and the learner control with advisements 

(.36 concepts/minute). of 

Although below average students were more efficient 

students, a significant interaction also was found between 

and prior achievement, .£.(1,24)=8.37, .E.<.01 . This effect i s 

in Figure 2. The below average students were more effi.cient than 

students on both scales, but proportionately better on 

Another significant difference was evidenced by the 

between control strategy and test interval shown in 

f(2,34 )=3.64, .E.<.05. The efficiency of the no control 

treatment dropped significantly from the immediate to the 

test, while both adaptive and learner control strategy 

r emained more consistent in their efficiency. No other significant 
bas:i. 

effects or interactions were found. 
sigrl 

com 

' 
Sl!llj 

Insert Table 2, Figure 2, and Figure 3 about here 

incl 

and 

con 
General Discussion 

pat 

Previous resea rch has not addressed adequ ~i t e ] y the effects t 
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. CAI control strategi es on the performance of low achievers. The 
.ar10US 

study was to examine the effects of the locus of control 

tf CAI design strategies on the mathematics rule learning of low 

junior high school students. The results indicated that low 

students learn comparably under internal, external, and no 

coatrol strategies, but perform most efficiently under imposed no 

control linear strategies. 

Several points warrant discussion. The issue of achievement versus 

efficiency of learning was a key feature in this study. Whereas no 

differences were found for achievement resulting from the different 

~ngn strategies, both instructional time on task and the associated 

a~uisition rate were affected significantly • The adaptive and 
. 

a~isement CAI control strategies used in this study required greater 

learner time to complete, with no associated gain in learning. The 

basic linear design yielded co!!!parable learning coupled with 

significantly less instructional time. Given these findings, a 

convincing argument can be off ered for the functional superiority of 

Sl.illple linear design models for lo.,., achievers. 

In previous studies, reported by Tennyson and associates, the 

increase in instructional t ime has proven worth.,.,hile: learning for older 

~d mure able students was improved in direct relationship to the 

control strategy and a111our1t of ins tructional time invested. Th" 

patterns obtained fo r the younger and less abl e learners in this study . 
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however, may indicate that previous research on instructional 

strategies is of limited generalizability for this population. 

age and prior achievement characteristics of the present sample 1ike1Y t 

intentionally different from earlier studies. The age and ,oints 0 

differences resulted in effects that were clearly different from 

of earlier studies. iJlStfUC ti· 

Performance differences may be attribut able to se_veral 1111ti- opt 

Ycunger and less able students have less background knowledge 

content area of the instruction, and consequently linear dE 

making judgements as to their progress and need for be the 110! 

instruction. This background is required for effective interaction Of 

learner controlled strategies. Strategies that continuou3ly strateg1e~ 

learners through instruction that was inadequate in teaching the learne 

initially may also be undesirable. Low achievers may derive maxid strategie ~ 

benefit from the initial presentation of instruction, and may ex?enem hand, ace 

dissonance upon re-exposure to information not learned initial ly. ' \'aria nee . 

· tt face of p the present study, the comparable learning across CAI strateg1 

suggests that little was gained by r outing learners through e1t!llt difference 

l nternally governed or external l y controlled options . t . at such 

Linear strategies, on the other hand , move learners t hroui strategy . 

i dt- ntical instruc t ion~; l paths , based upon t he logical sequence o: I 

informati.c :1, practice , and other features. Linear CAI requir e5 n21t:ie: 
'-il.-por tan t , 

learner JudgeQ~nt of the need for additional i nstruction nor re-roen. 
l ue warran 
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instruction that has been ineffective. Since low achievers are 
t1trough 

k 1 to require the complete sequence of instruction, and are not 
IOre 1i e Y 

to require, or profit from, the multiple options and decision 

points of more advanced learners, they may need different, more basic 

instructional .features. In effect, the initial "pass" through the 

instruction may be the most effective for low achievers, rendering 

1Ulti-optioned and heavily branched CAI of little additional benefit. 

Based upon the findings of the present study, simplified but powerful 

linear designs, that combine learning effectiveness and efficiency, may 

~the most desirable option for low achievers. 

Of further interest was the lack of influence exerted by the CAI 

re-rout! strategies compared with the more powerful pr.ior achievement history of 

the learner. The test score variance-accounted-£ or by the different CAI 

strategies was roughly one percent. Prior achievement, on the other 

?x;:ierienee hand, accounted for approxiwately 30 percent of the observed score 

:illy . Ia 

; trategm 

t hrough 

1uence oi 

variance . Clearly, the impact of different control strategies in the 

face of prior learning was inconsequential. Even if reliable learning 

differences among control strategies could be obtained, it is unlikelv 

tnat such a strategy wouid be substantially mo::-e efficient than a linear 

In cases whece Lhe: in~ormation to tie learned is sufficientl y 

t:i;portant, the c ost uf 2d,iit i 0nal de velopment· and instructional time may 

be warranted . Under most ci r cwnstances, however, this is not the case. 
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In most public educational settings, for example, skills and 

are taught through a variety of means. CAI is rarely used 

primary or sole instructional delivery system, assuming 

supplemencary function. It seems impractical to expect that that 

significanc additional expense of high cost, low gain CAI 
and 

assumed given the relatively small increments such 
achi 

versus simple, but powerful, linear designs. The most 
begi 

and inexpensive design strategies wi l l likely yield the most 
pertll 

solutions for low achievers , and are likely to be more readily 

produced, and installed into typical instructional settings. 

The sensitivity of the achievement classifications used 

present study to differences in learni ng is also important. 

effects involving the prior achievement levels of the students 

obtained, suggesting that considerable heterogeneity existed 

presumably "low level" tracked classes. Educators have often 

that remedial classes, such as those used in this study , 
11r.lens 

homogeneous learners with respect t o i nstr uc tiona l style, s kill U.port 

learning rate, and learning style . These a rguments may be weakend learn;. 

view of c h~ f i ndings of this study . Even withi n the restricted 

tes: s cor e s defined as prior achie vement , the more able syste111; 

ob ~. a "i. nerJ signific ant l y higher rule recall scores , were quicker and., 

ei [ic i d 1t dqring acquisition, and .a ppl ied mat hema t ics rules t o nust!J 

1 

bl · h · l than the verv • pro e i :1!'> 1G t propor tionate y greater accurac y 

269 



and 

!.!Sed 

tg 

hat that 

I 

st 

i ly 

used in 

--. 

Lsted w1th.t 

·)f ten a:g~el 

•1dy ' pron 

s kill levels, 

weakened ll 

: ted rangerJ 

ble learner! 

: ker and !il()fe 

s to 

verr 1(1> 

CAI Strategies 

18 

The universal instructional approach often sought for low 

ay be not only impractical, but misleading as wel l . tchievers m 

The absence of effects for sex of student may indicate that male 

low achievers are more similar than their normal and high 

achieving counterparts. The male-female achievement differences, 

beginning roughly at the academic grade level of the students 

participating in the present study, are well-documented .for the general 

populanon. For low achievers, however, gender does not appear to 

differ en tia t e the effectiveness of control strategies, or to affect the 

agnitude or efficiency of mathematics learning. 

The true effects of varied CAI instructional control strategies on 

~he mathematics rule learning of low achieving junior high school 

students may be related more to the efficiency than the magnitude of 

learning. The methods empl oyed , and questions addressed, in this study 

nave ?ermitted the i nclusion of two important practical i nstructional 

dimensions not typically evaluated: time and efficiency. These are 

llllportant dimensions, and represent a departure from the manner in which 

~arn1ng and instruction issues are typically studied . Perhaps f ut ure 

attem.;t s to studv the effects of CA.I and other instructional deli VE·ry 

system~ will ~ove closer still t o the merging of empirical and 

practical concerns. 
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lication Achievement 

Rule Recall Rule Application 

AC LC NC TOTAL AC LC NC TOTAL 

Immediate Test 

6.0 5. 3 4.0 5. 1 7.5 7.3 5.3 6 . 8 

&le 
4.4 4.0 4.5 4.3 6.4 6 . 0 6 . 0 6.2 

7.8 4.7 5 .5 6 . 1 11. 3 8.0 10 . 0 9 . 9 

:Ule 6.3 6 . 5 7 . 0 6. 7 8.7 9.3 11.3 10.0 

Femalo- 6.9 5.0 4.9 5.6 9.4 7.6 8.0 8 . 4 

Ma!e 5. 1 5.5 6.0 5. 6 7 . 3 8 .0 9.2 8 . 2 

Retention Test 

Female 4.3 4.3 5 . 0 4 . 5 8 . 0 5 . 8 5 . 0 6 ') 

Male 3.8 4 . 8 4 . 0 4 . 2 6 . 8 5 . 0 5 . 0 5.8 

r~ .. 1. 6 . 3 5. 0 5 . 0 11. 7 f> . 7 7 . 8 

6.] 5 . S 5.8 9 .3 10 . 0 8 . :' l) . ; 

1 ett)a l t:- 5. 3 :, . () 5. 0 4.8 9 " • b 6. 1 6 . 6 - I 
I • -

'-'c:l t .. 
4 .8 5 ' l 5 . 0 . 5 . 0 7.8 7. 8 7. l - . 5 • J I 

Control LC - Learne r Control with Adviseme nt 
. . 

~ c \... • 11 l r · .. '1 
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Table 2 

Mean Scores for Rule Recall and Rule Aoplication Learning Efficienc.r 

Rule Recall 

' Prior Achievement AC LC NC TOTAL AC LC NC 

Immediate Test 

Low 

Female .42 . 33 .so .41 .52 .45 .ss 

Xal.: .32 .21 .57 .35 .49 .J3 .60 

Below Average 

Female .75 .29 .58 .54 1. 07 .44 i. 08 

~ale .67 .55 . 94 .74 . 98 .82 l. 54 I.It 

Total 

Fer:lale .59 .31 .55 .48 .80 I -
• '+) .35 

:-!ale .45 .40 .82 .56 . 68 .60 l. 23 ,3. 

Retention Test 

Low 

Femaie . 34 . 27 .63 .40 . 62 . :JS .46 •J ... 
:•la le • '2 7 .25 .46 . 31 . 51 /Q . 56 ... . .... '-' 

B~low A-J".:?:-as;c 

Fc'm;1l1.: .63 .22 . 51 , L, () 1. 17 I > 
• · I -

, S,l 

:1.i : L' .()5 I " .74 . 6J J • U.:. \ " l . l ·• J • • ... ,"> • \ I\/ 

T•J t. :1 l 

rer::al :' . 48 .25 . 56 • .'..3 . 89 • !,(I . (i" 

~[:: i \2 . .'., 1 . 38 . 65 .48 . 70 . 57 . 9h 

275 



CAI Strategies 

24 

Figure Caption 

Figure 1. Mean achievement for below average and low students 

on rule recall and rule application tests. 

Figure 2. Mean learning efficiency for below average and low 

students on rule recall and rule application tests. 

Figure 3. Mean achievement for no control, adaptive, and 

learner control strategies "on immediate and retention tests . 

. 35 .<t 

1. 23 .8! 

.4b .:J 
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Legible text, whethtr presented vii paper or Cathode Ray Tube 

ttsf.liYS (CRTs or VDTsl possesses three qualities: symbol visibilitv 

t'1lrltYl, symbol recognizability (perceptabilityl, and overall 

, 010,. n en s 1 b i l i t y ( r ea d a. b i l i t y l ( Rey n o 1 d s , 1 9 7 9 l . A 1 e g i b 1 e d i s p l a y 

coabtnts the writing of the author with the screen design s kills of 

tftt oubl i sher. An author can refer to the rules of grammar, spelling 

it d, uuge for assistance in writing a.n understandable messa.ge. 

Ho111vtr, the pub l i sher 1 a ck s the same advantage of formal r u l es or 

;u1d1l1n1s when combining the text eluents tha.t present the author's 

wr1t1ng, using instead a combination of artistic principles, 

folklore, tradition, and economic restrictions. 

Art, tradition, and folklore contribute to an attractive 

hvout which is useful in qaining and keeping a reader ' s attention, 

~111v1r, attention is only one part of the perceptual proceu in 

lurn1nq from instructional text. Neisser (19761 describes 

1trc1pt1on as a cycle where the perceiver reacts to the environment 

lnoiinil stimulus> by seeking out meaningful information and 

1nt1qrH t . . . 1ng hat information into an existing schema. Written text 

Prtstnted on a CRT display i s a nominal stimulus where reading is t he 
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primary means of acquisition . Reading, too, is a continuous cycle 

that requires attending to a stimulus, encoding the stimulus in a 

meaningful manner, and linking the meanings with existing knowledge 

or prior experience <Tinker and McCullough, 1962). 

The cognitive link between reading and perception is 

because it defines a psychological area that niay be used to identify 

processes used by readers in perceiving CRT text and, it sets as a 

design objective the accurate translation of a nominal stimulus 

an effective stimulus. Text should be formatted in ways that 

facilitate the total perceptual cycle, not just the attention 

process. Research aimed at meeting this objective has centered. on 

the visibility and recognizability characteristics of text. 

Visibility and recognizability contribute to awareness and 

encoding. Works by Tin ker <1963, 1965) and later updated by Reh e 

<1979) cover the area of visibility quite thoroughly. These 

findings are usually widely practiced, since a publisher who does 

not produce visible materials will not be a publisher fo r long. 

Although these same standards are frequently used for CRT text 

displays, the generalizability of paper standards to the CRT has 11ot 

been verified. Visibility and recognizability research specific to 

the CRT has established brightness, contrast, and letter size ~s ~II 

as letter shape and dot matrix size, <See Grabinger, 1984 for a 

summary of these findings. l 

Research aimed at enhancing the comprehensibility of a 

document h as b e en done w i th d i rec t i v e cues , chunk i n g , organ i z er s ' and 

text layout. The most succ~ssfu) of this research has been with 

directive cues f inding that directive cues <e.g., underlining. 
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bold type) facilitate certain type& of learning under the 
talfUt 

3 

conditions: first, the cues must be systematica lly re l ated 
fatl o1t1 n q 

d outcomes (Crouse and Idstein, 1972 and Anderson and Faust, 
to dttirt 

econd the cues must be used sparingly to indicate only those 
(967l; ' ' 

hich are superordinate (Hartley, Bartlett, and Branthwaite, 
U•ll II 

,,
801 

eiusell and Jenkins, 1977l; and finally, the cues must not 

b t
or circumvent the desired processing activities (Anderson and 

1tlll 1 

faust. !967l by forcing extraneous material to compete with essential 

aattrul or, by permitting non-constructive responses. Research with 

oirective cues in CRT disolays has shown cues are 111ost usefu l in 

mrcll and recognitio~ tasks (Ch rist, 1975, 1977!. 

Other means of changing the format of text to improve 

c-o•pr1hen1ion or reading speed have not been as success ful as the use 

of dir1ct1ve cues. These efforts have included breaking the sentence 

1:11to chunks, hierarchical indentation, and the use of headings. 

The qoal of chunking research was to facilitate the 

ronn1ct1ons of meanings among words between the nominal stimul us and 

tllt ruder's schema. A persistent problem of this research was 

4m d 1 n g w her e t o b r ea k a sen ten c e i n to t h o u g ht u n i t s • Sever a l 

ttp l 1 c l t iS s u m p t i o n s w e r e m a d e • T h e f i r s t w a s t h a t e a c h s e n t e n c e w a s 

tnposed of s.everal ideas, each of which was processed in parts by 

lt lnd1v1dual. Second, it was assumed that all readers chunk in the 

1111 w a Y • Th er e i s no e v i den c e t o sup p or t e i t her as su mo t i on . I t 

IDDUrs, then, that ordinary punctuation supplies all the 

or9inization necessary within the sentence. When placed in 

Ursge t . c tve with the number of ~ombinations of format variables 

h111ib l e the chunking change .was molecular while the intent of text 

284 



tr 

design is wholistic. !See Grabinger, 1984 for a more detailed 

treatment of chunkinq research and a list of pertinent references, ) 

The inability of chunking to have a significant effect on 

reading speed or learning led to format changes in paragraph 

organization. The obJective of this research was to let the 

of the text format indicate a hierarchical organization of the 

information within the paragraph or the page. Frase and Schwartz 

< 1 9 7 9 ) a n d H a r t l e y ( 1 9 8 0 l s u q q e s t e d t h a t t h e r e a d e r · s r e p r e s en t it 1 on 

(effective stimulus) of the structure of the text may be made more 

accurate and effecient if the format of the text (nominal st i mulus ! 

also represents that structure. Again, the intent was to make the 

nominal stimulus look like the unseen effective stimulus; however, 

neither researcher could reject t he null hypothesis. 

1 earning A third format change that did prove to facilitate 

search and retrieval tasks and comprehension was the use of 

in 

headings. Headings were useful written in both statement or Q u est!~ 

forms and whether embedded in the main bod y of the text or h angin~ in 

the margins (Hartley and Trueman, 1982; Holley, 1981!. 

In sum, the effort to make the nominal stimulus look like •n 

effective stimulus has not seemed success f ul because there exists no 

accurate picture of a universal effective stimulus to imitate. It 

may vary greatly from individual to individual. Plus, given the 

cyclical nature of perception it would seem reasonable for the 

effective stimulus to be in a state of constant change and 

lndtPl 

thl UI 

1.1Ult 1 

11pr111 

CRTs U 

found: 

ref tr s 

Jrg in 1 z 

uoun d 

~urar c 

•ud1nq · 

t11rtd·c 

U1rs oi 

•~d 1 n c: r 

ad j us t men t . I t seems th at f r om the a pp l i cat i on of d i rec ti v e cue 5 and ~lp 1 et e 

headings that successful format changes are those that facilitate th• l~t dii11e 

reading and perceptu il cycles. Hea dings and cues point up speci f ic 
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ding processes that will help publication designers construct 
an:~ rt~ 

· th•t will externally model appropriate cognitive processes, or 
u•t 

•. . . 111ow the learner to activate appropriate methods 

it
161

P '"den t 1 y 11 
( B o v y , 1 9 9 1 , p , 2 0 9 l • 

Grapinger (1994) attempted to link publication design research 

to the perceptual processes of individuals by ~eveloping models of 

coiputer-generated text with several controlled format variables: 

~ud'i 0 q , l e ft an d f u 11 j us t i f i c at i on , t he p r e sen c e of d i r e c t i v e cue s , 

t:ht use of . hypertext, pa.ragraph indication, and heading location. In 

itult1dimensional scaling study using perceptual sentiments 

tipr1ssed by persons viewing models of computer-generated text on 

Ci!Ts three d i 111 en s i on s des c r i b i n g the per c e i v er pr e f er enc es ,. er e 

found: spaciousness, organization, and structure. Spaciousness 

rtfers to designs with a lot of ,.hite space and openness. 

'rqrn1zation refers designs that looked to be grouped or chunked 

tround ideas. Finally, structure refers to designs that appe.ared 

h tr 1r ch 1 c a l l y st r u c t u r e d , u s i n g h y p e r t e x t , d i r e c ti v e c u e s , an d 

ltt.dings to indicate the structure and location of information . 

However, the study used an incomplete cyclical design for the 

tilrtd·comparison task. Subjects judged 50% of all the possible 

Jlirs of the 16 stimuli. This probably contributed to instability 

tnd 1 n c r e a s e d s t r e s s w i t h i n t h e I'.! D S s o l u t i o n • A n a n a l y s i s o f a 

c·o 
•P 1 et I! s t i mu l u s s a m p l e m a y e n h a n c e a n d r e f i n e t h e d e f i n i t i o n s o f 

tlle d l men s i on s • 
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In light of this analysis, this study proposed to identify 

criteria used by people who view and make perceptual judgements abo~ 

1od1l1 of co111puter-gen1r1-ted t1Xt. To i mprove on the previous st uay 

this study used a complete set of careful ly constructed stimuli and 

factor analysis techniques to analyze the resulting data. The goal 

was to identify criteria used by reader/perceivers to analyze the 

apparent effect i veness of several models of CRT screens based common 

text format variables. These crite~ia (f actors or dimensions) can, 

in turn, be defined and eventually used as general design variab les 

related to the perceptual/reading process rather than small , 

·typographical variables. 
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Chapter 2 

Methodology 

Print and CRT research have concentrated on single indep endent 

•bles usually using reading speed, recoonition, or comprehension .. 1n• ' . 

adtpendent variables. This has contributed to the development of 

slanduds for individual variables, but not to gu1delines fo r the 

c~~n at1on of those variables. The use of a dependent variable 

uud on Judgements or sentiments would permit the use of a 

tu! ti var i ate st a ti st i ca I tech n i q u e , such as factor anal y s i s or 

au I ti di ii ens i on al s ca l i n g • The ma i n ad van t a g e ·of a mu l t i var i at e 

hchn1Que, such as the factor analysis technique used in this st udy , 

is the ability to examine a multidimensional variable, such as text 

lorut perception, with a unidimensional measurement. 

In this case, the dependent variable was a unidimen sional 

•usur e ca I l e d " stud y - ab i 1 i t y , " " Study - ab i 1 i t y " Ma s op er at i on a 1 1 y 

hkntd as tht rating assigned by participanti to •odels of 

toip u t tr - gene r at e d t ex t based on the p er c e i v e d ease w i th w h i ch a t ex t 

lOdtl could be read and studied as if the •ode! were actual text. 
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These ratings were then submitted to a Q-mode factor analysis to 

identify the underlying criteria that were used when the perceiver 

formed a judgment related to the "study-ability" of a text model, 

Reseirch Questions 

A series of questions were used as a guide for interpreting 

the factor analysis data. The fundamental assumpt ion was that some 

underlying factors, smaller in number than the original set of 

v~r i ables, was responsib l e for the covariatio n in the var i ab l es. 

Therefore, a prerequisite for the analys i s was that the 

unidimensional scaling of stimuli represen t a multivariate space, 

leading to the question: 

1. Can the multivariate concept of compu t er-generated text 
design be sca l ed by readers on a unidimensional sca l e ' 

After the validity of usinq factor analysis was established by t he 

presence of significant factor loadings the factors or dimensions 

were named and conclusions about their attributes drawn. The 

following questions served as a guide for the process: 

Suplt 

2. How many f actors or dimensions repr esent t he ju dge ments 
expressed by the participants? 

3. What are the def in itions of the dimensions? 

4. What implications do the dimensions hav e for design of 
computer-generated text presented on CRTs? 

Data Gathering Method 

The sample was composed of 31 undergraduate student volunt eeM 

from the University of Nebraska--Lincoln Teac hers College. 

Participants were United States citizens between the aqes of 20 and 

25. 
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were 64 models of computer text !see Appendix Al 
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t use variables th at have been researched in both print and 
ttfll•d 0 

' litY research and that are frequently used in text design. or ••o tb1 

c:alltd nohtion !Twyman, 1981l was used to design the text 

This method prevents contamination from content variables by 

X• "0"6 and "I"s to represen t written text . The "X" is th e o 5 I t 

stands for typographic norm such as the bu lk 

The "0" represents a primary variation from 

tu typographic norm including it al ic s, all upper case, bold type, 

ctlar, headings, or reverse type. Th e "I" is a tertiary graphic unit 

ttfd r u I! 1 y to r ep res en t some th i n g part 1 cul a r 1 y u n i Que i n sty l e. The 

benef i t of the notation method 

1s that it encourages serious thinking about typographic 
problems in conceptual terms, and independently of 
problems associated with particular copy or c ompos iti on 
systems. lp. 11) 

Twyman ' s standard method was a lt ered slightly in this study. 

&rib1nger (198 4) used the standard method of placing "X" s to 

rtpruent the body of the text without indica ti ng any spaces betwee n 

of words. Spaces were used in this stud y to make groups of "X"s look 

n t eers 

• rnd 

•or I l ik e w or d s i n a c tu a 1 t ex t . Co mine n t s b y p a r t i c i p an t s i n t h e 1 9 9 4 

6rib1nger study indic ated that the sol1d block of "X" s may have 

l-oaktd too order ly and unr eal i s tic. The plac ing of the spaces was 

'dtttr~1ned by taking a piece of actual newspaper text and copying it 

usi~g on ly "X"s and spaces . 

The stimuli were des ign e d to reflect c ombi nations of six 

foraat variable s used frequ en tly. in publication design (see Table 

11 : l e d . a tng, directive cues, paragraph indicatio ns , hypert ext, 

Pos 1 ti on o f headi ngs, and l ine l engt h . 
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------------------------------------------------------------------. 
Table 

Variables Used in Sti•uli Design 

--------~---------------------------------------------------------,. 

Leading: (SSl 
<DSl 

single spacing 
double spacing 

Directive Cues: (NOCl no directive cues present 

Paragraph Indication: 

(0Cl direct ive cues present 

( Ip l 
(SPl 

indented paragraph 
spaced paragraph 

Hypertext: (NHTl ~o hypertext present 

Heading Position: 

Line Length: 

( HTl hvpertext present 

(EHl 
( I H l 

(LU 
(SU 

embedded headings 
isolated headings 

long (60 character! line 
short (40 character) line 

Leading <space between lines of textl had two values: 

single spacing CSSJ and double spacing <DSl. Kole rs, Duchincky, and 

Ferguson (19811 found that double spacing between l i nes of text on• 

CRT marginally increased reading speed over single spacing, However. 

ortHnt ( 

truence . 

trpruud 

ttful for 

they also found that reading single spaced text required less occultr lttcotts. 

effort, because more densely packed text requires s111aller and fewer Hltcted" 

eye muscle movements. Grabinger 119841 f~und that perceivers Par 

preferred double spaced text. However, this preference is not clear "'' lnd1c 

cut and interacts with line length. Readers often do not mind short tr1p11 spa 

lines of single-spaced text (T inker, 19621. Therefore, the affect 0 f !voncts 11 

single vs. doub l e spaced text was tested with both shor t and Jong 

lines . ~· •••rea me 

. ?,g 1 



ky, and 

x t on • 

-l ow ever, 

occul ir 

fewer 

c 1 ear 

snort 

i e ct of 

onq 

Lint ltnoth was another variable. Turnbull and Baird (1964) 

that lines of text be between one alphabet and two and 
' "0111nd 

.... u 
lf ilphabets long. In other words, a line should be about 26 

11 

'

• chir&c:ters long for a given style and size. Research by Keenan 
to " · 
u•Sll supports this. Keen~n used a computer to determine the 

1 line length in terms of "chunks" (meaningful phrase units for .,u•-a 
, int readability levels. Results indicated that l ine lengths in 

fih'' 
tH vicinitY of 45 to 55 characters best maintain the integrity of 

tlllqrtitest number of idea units. Yet, despite this research 

1tu;ntrs often persist i~ long lines of text. Text presented on the 

CAT screen can be made up to 80 characters l onq. Therefore, the two 

<ondit1ons in this study were set at 60 (Lll and 40 (SL) character 

111111. Both fall within acceptable standards, yet are easily 

11cr 111 n at e d f r o 111 on e a n o t h e r • 

Directive cues took on two values: either the cues were 

1rn1nt tDCl or not present <NDCl. Grabinger ( 1984) found that the 

:rnence or absence of directive cues had no affect on preferences 

expressed by participants. However, directive cues have proved a 

Htful format device when used sparingly and related t o desired 

outcous . Therefore, cues were added to the stimuli by shading three 

Hlttt!d "words" with 1 i nes. 

P1r19r1ph indic1tion was a fourth var i ab l e . Paragraphs 

•tr' I n d 1 cat e d b y t h e use of i n c r e as e d w h it e s p a c e < SP l ( do u b 1 e or 

~ri P 1 e s Paci n g between par a graph s l or tr ad i t i on a 1 i n dent a ti on ( l P l , 

Subacts in the Grabinger 1984 studv stated that they preferred the 

lllcrused space method of paraqr~ph i ndication because, the scree n 

l~Dt•red more st r uctured and organized. 
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Hypertext was a fifth variable indicated by its presence 

(HTl or its absence (NHTl. Heines (19841 recommends the use of 

hypertext to help keep readers appr is ed of their location in a 

lesson, the lesson content, their progress, and essential computer 

couands Ce.g., forward, back, or exitl. Hypertext is recommended 

because CRT text pages are short, change frequently, and the naturt 

of a CAI lesson often prevents easilv flipping ahead or backward, 

Heading location was the sixth variable used. Headings weri 

either embedded in the text (EHl or isolated in a separate column 

lIHl. The use of headings, particularly in question form, has 

facilitated learning (Hartley and Trueman, 19821. The loc ation 0 

the headings may affect the appearance of organization and structure 

of the page <Grabinger, 1984!. 

The 2 X 2 X 2 X 2 X 2 X 2 design presented b4 possible 

stimulus screen design combinations. Eac h page was designed on an 

IBM PC computer with the Multi~ate word processor progr am. The 

stimuli pages were printed on a dot-matrix printer and the n enlarged 

on a photocopy machine. The enlarged copies more cl osel y rese~bled 

the size of a typical CRT screen. After enlargeme nt the stimuli wt' ' 

lalllinated for durability . 

Procedures 

1. Subjects were welco~ed to the experiment and asked to sit i n a 

chair at a table. 

2. The i nstructions for the procedure (see Appendix Bl were t hen 

played on a cassette recorder and any questions were answered. 
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cts then performed the Q-Sort procedure. They were asked to suoJe 

t 
the stimul i into seven piles according to the 

tor 

•i tudy-ability" factor described in the instructions. Four 

stimuli were placed in Pile 1, 8 in Pile 2, 12 in Pile 3, 16 in 

pil e 4, 12 (n Pile S, 8 in Pile 6, and 4 in Pile 1. This 

irrangement approximated a normal distribution. The Grabinger 

([9841 study found that only a few of the sixteen stimuli used 

tlic:ited strong feelings, while most were of neutral nature. 

This stud y , then assumed that the complete set of st i mul i woul d 

1pprox1mate a normal distribut i on, with few elicit in g stron g 

+eel1ngs. 

After completion of the sorting task the participant was 

fnterviewed about the criteria used during the task. Responses 

wire written down by the experimenter. Participants were shown 

the first pile and asked, "Why did you rate these the highest on 

the "study -ab ility" factor?" Then, they were shown their seventh 

pile and asked, "Why did you rate these the lowest?" 
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Chapter 3 

Results 

The experiment produced one group of data which was analyzed~ 

factor analysis techniques and a six-way analysis of variance, 

factor analysis produced three significant dimensions or factors 

labled spaciousness, structure, and simplicity. The results of the 

ANOVA were used to help interpret the meaning of the factors 

discovered in th~ factor analysis. 

D1t1 An1ly1is Proc1dur11 

The factor analysis procedures used were alpha factoring 

techniques from SPSSX (SPSSX, 1983l for a Q-mode factor 

analysis. The analysis proceeded in 4 stages: 

First, a data file was prepared for the alpha factor analysis 

and the ANOVA. A 31 X 64 cell data matrix of subject ratings of each 

stimulus, with the stimuli assigned to rows was prepared for the 

factor analysis. A second matrix with the subjects assigned to rows 

was developed for a repeated measures ANOVA. 

Second, the alpha factor analysis was performed with Varimax 

rotation. Alpha factor analysis was chosen because it maximizes the 

similarity among . similar thinking subjects (Nie, et. al, 1975l. 
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d a factor array procedure usinQ a computer program 
Thtr ' . 

Amedeo !19841 was performed using the factor 

from each subset of subjects that load highly on eac h main 

This procedure transformed the raw scores of t he sti muli to 

,corll 
representing the magnitude of the factor loadings for subjects 

on that f actor. Th e transformed scores of the stimuli 

ne e. The 
to sort the st imuli according the same scale used by 

actors 

t s of the 
Fourth, a six-way, repeated measures ana ly s is of vari ance was 

r s 
on th e data using the BMDP !1981l statistical pac kage. 

laU from t he ANOVA were used to a id ·in the interpre t ation of the 

d111n,1on s. 

·inq 
This design provided output that permited discussion about the 

follo111ng: 

1. The Q-mode factor analysis yields actual groups of s imilar 

analysis 
th1n k1ng individu a ls; 

qs of each 
2. the factor array procedures provide a Q-sort, or percep ti on, of 

1r the 
the stimuli associated with every significant f act or derived from 

·d to rows 
t he hctor analy s is; 

l. •comparison of different group per ceptions based on the 

Vari max 
difference s in the factor arrays, or, in effect, differences in 

mizes th e 
the perce ptions of the model text designs; 

75). 
4. ind , a P i ct u re of the i mp· or t an c e of the var i ab l es vi a the 

•nal ysis of variance. 
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Factor An1ly1i1 Solution 

The data matrix submitted for analysis contained the pile 

number in which each subject placed the specific stimulus. The 

analysis calcu l ated a correlation matrix between all pairs of 

subject-sorts and then performed a Q-mode factor analysis to extrict 

groups containing subjects that covaried because of similar Q-sorts 

(see Table 2l. The Q-mode factor analysis is designed to i solate 

distinctive groups. if such qroups exist. Since every Q-sort 

represented a "study-ability" value perception over the 64 text 

models, a covariance of Q-sorts is a covariance of s imil ar 

perceptioris. Each s ig nif ic ant Q-mode factor shou l d, . th en. represent 

a prototypical "study-ability" perception, ref l ect in q the common 

not the unique port ions of the perceptions of those subjects who 

highly on it. 

The results of the rotated factor analysis are presented in 

Table 2 (next page). Significant factors selected for analysis were 

Factors 1, 2, and 3. Factors 4, 5, and 6 were not considered 

significant because of the small number of subjects loading 

significantly (more than .S variance) on those factors. 

Factor Array Procedure 

To define the factors it was necessary to ta ke the additional 

step of creating factor arrays for each Q-mode factor der iv ed in t~ 

analysis and considered to be significant. Taking this additional 

step permitted the discussion of the distinctive types of text deugn 

perceptions that potentially exist in the population. 

The process of arrivin.g at a Q-sor,t for a factor or grouP 

is analogous to a su bj ect ' s task of mentally assig ning values to text 

models and then discriminating among the valued text models by 

sorting. The result is a group Q-sort inste ad of a single subject 

297 

22 
25 
l 

18 
%0 
24 
17 
5 

26 
I~ 
14 
30 
ll 
3 
8 

10 
27 
2 

16 
ll 
13 
Zl 
9 

12 
23 
6 
4 

19 
7 

28 
29 ...... ____ _ .. 



:? Pile 

The 

; Of 

i r Q-sorts 

isolate 

;ort 

~ text 

represent 

: ommon but 

:s who loi~ 

nted in 

l ysi s were 

r ed 

dditional 

ved in the 

d i ti anal 

or group 

HS to text 

; by 

subject 

17 

-----------------------------------------------------------
hbl e 2 

Rotated (Varimaxl Factor Matrix 0.5 Variance) 

------------------------------------------------------....... -·------
,ct 5 F a ct or 1 F a c t or 2 F a c t or 3 F a c t o r 4 F a c t o r 5 F a c t o r 6 

~bj -------------------------------------------------------------.. --···;2 . 90289 
25 . 88960 
I .82311 

18 . 80017 
20 • 77836 
2'4 • 73605 
17 • 70320 
5 .69826 

26 -.61377 
15 - . 58523 . 
14 .55164 
30 . 50821 
31 

a 
f O 
27 
2 

16 
ll 
13 
21 
q 

12 
23 
b 
4 

19 
1 

28 
29 

.81175 

. 77916 

.68400 

.66538 

.58084 

.~6860 

. 52-25 4 

.80607 

.76487 

.60475 

.52238 

.57278 

.55087 

.72889 

.62299 

.57884 
.93605 

-.53106 
.51031 

.63307 

.60481 

. 58716 
-----------------------------------------------------------------~----
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----------------------------------------------------------------------
Table 3 

Factor Arrays 
::::::=~~~::::::=:::::::::::::::::::::::::::::::::::::::::::::::::::::::_ 

Factor 

2 3 4 5 

----------------------------------------------------------------------~--

2 l7 20 2l 5 6 8 10 l 7 l2 14 
19 22 26 50 15 18 24 28 

30 34 40 52 

4 13 16 23 
29 31 33 37 
38 39 5-3 54 
55 56 58 62 

3 9 32 36 l l 
42 44 46 47 41 
48 49 60 6l 

:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::· ·~ 

Factor 2 

2 3 4 5 

-------------------------------------------------------------------------
1 37 39 47 3 6 15 17 5 12 13 14 

18 26 36 62 21 28 30 38 
41 46 53 64 

2 3 

4 8 10 11 
19 20 24 29 
31 33 42 43 
51 55 56 59 

Factor 3 

4 

7 22 27 32 2 
40 44 48 50 35 
54 60 61 63 

5 

-----------------------------------------------------------------------···· 
13 38 4l 53 3 s 18 2 4 12 14 

19 26 28 46 20 21 37 39 
45 47 52 62 

6 8 10 11 
15 24 25 29 
30 33 44 51 
54 56 59 64 

9 16 17 22 7 32 43 1f lqh·li 
2 3 3 1 3 6 4 0 5 5 5 7 SUI J. 
42 49 60 61 

------------------------------------------------------------------------··· -------------------------------------------------------------------------· 
ltrfor1 
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------- .. 
36 11 
i7 41 
~ l 

-------

S2 
50 
,3 

6 

6 

·----------··· ------------·· 

6 

19 

----------------------------------------------------------
Table 4 

Repeated Measures Analysis of Variance 

Main Effects !p < .Oll 

,ro···-··--------;:~--~~------~~~~~~~-~~--------~~:~-----------------
Squares Freedom Square F 

~urc~-----------------------------------------------------------....... --

Jt&dlMQ S 
Error 

tirict1ve Cues 
Error 

St.ci-ng 
Er,.or 

Linl Length 
Error 

Pi11qr ap h 
E>tr or 

1p < • 0 t 

31720.00454 
. 13609 

373.64970 
523.30343 

.84728 
347.66835 
236.50454 
464.44859 

64.23841 
428.65222 
237.88760 
259.00302 
136.81502 
218.13810 

1 
30 

1 
30 

1 
30 

1 
30 

1 
30 

30 
1 

30 

31720.00454 
.00454 

373.64970 
17.44345 

.84728 
11.58894 

236.50454 
15.48162 
64.23841 
1 4. 288 41 

237.88760 
8.63343 

136.81502 
7.27127 

6992498. 00 

21.421 

.07 

15.28• 

4.50 

27.55t 

18.82• 

··------------------------------------------------------------------
mt using high-loading individuals. Thus, the ca l culation of th e 

hctor· s perceived "study-ability" values for all of the te xt mode l s 

ftptnds on the prior scores assigned to text models by these 

:2 
. :) 

7 32 43'1 1qh·loading individiuals. 
5 5 5 7 58 6$ • 

The factor arrays are presented i n Table 

1 I 

·----------·· ·------------

.. 
Al.OVA 

The s ix-way repeated measures analysis of variance was 

atrfor~ed to help shed liQht on the factor anlvsis information. The 

IHOVA . Presented differences among four of the six main effects: 

•vur text 
' directive cues, line length, and paragraph spaci ng ( see 

CRT screen models wi~h hypertext, directive cues, short 

I in es 
and, spaced paragraphs were rated higher tha n models wit hout 

VDtrtex t or directive cues and with long li nes and i ndente d 
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Fa~tor Oefinition1 

E!£i2[_l~ Ten participants had high loadings on this factor 
t 

or ten participants used similar criteria when sorting the 64 text 

models. On the basis of the sorted stimuli, subject interviews, 

ANOVA this factor is labled structure . The preferred stimu l i 

appeared more structured, th~t is, organized and hierarchica lly 

arranged than the low rated stimuli. The four highly rated stimuli 

<Group 1) had hypertext while the four low rated stimuli (Group 7l 

did not have (see Appendix A for the Group 1 and Group 7 stimuli 

each of the thr ee fa ctors l . This i s consistent wit h information 1n 

the ANOVA where the hypertext condition was rated higher t han th e 

no-hypertext condition. Also, all four of th e high rated models had 

the directive cues option, while three of the low rated models did 

not have directive cues. This also, i s consistent with the ANOVA 

results. The paragraph condition may have contributed to the 

appearance of structure, too. Three of the highly rated models were 

the spaced paragraph condition, while all fou r of the low rated 

stimul i were the indented paragraph condition. The condition of 

structure suggests that the high rated stimuli appear organized with 

clearly marked segments of information, yet related to a major topic. 

E!fiQ[_f~ The highlv rated stimuli in Group 1, sorted on 

Factor 2 seem to be characterized by their simplicity. Three of the 

top four are double spaced with no complexities introduced f rom the 

presence of hypertext, i solated headings, or spaced paragraphs. All 

appear easy to read from top to bottom and more unified for a simple 

reading task. The fo ur models f~om Group 7 are made more complex and 

less unified by the use of hyperte xt , i s ol ated headings, or bot h. 
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'i ews, 

11 i 

a 11 y 

St i lllUI 1 

r cup 7 l 
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an th e 

odels hao 
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A NOVA 

fals wer e 

1ted 

Jn 0 f 

. zed with 

or topic. 

•d on 

·e of tne 

r em the 

hs . A: l 

~ s i mp I e 

'll p l ex and 

!l oth. 

stimuli lack the appearance of structure described in 
1 four 

21 

1 
and a lso ap pear scattered and less easy to read. Simplicity 

was a significant criteria for six subjects who loaded 

Factor 2 • 

Fictg~-~~ The distinguishing characteristic between the ----
1 and Group 7 seems to be spaciousness for the six 

JtCU who l.oaded highly on factor 3. Three of the four highly 

itld st i 111 u11 are do u b l e s P a c e d w i t h sh or t l i n es , w h i l e al l f our of 

stimuli are single spaced and appear jam~ed- u p with 

the ANOVA indicated no ma in effect difference between 

1 r-1nql e and double . spaced models as a whole, this subgroup of 

thought that thi s was important. This i s consistent 

interview s whe~e 5 of the subjects stated that their 

tdn cr1t1r1a was double spacing within the text. 
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Clupt&r 4 

Oiscuuion 

The use of multivariate techniques in text design and visual 

problems can provide a great deal of data (see also Grabinger, 1984 

and Mclsaac, Mosley, and Story, l984l. The value of such techniques 

derives from the emphasis on the id enti fi cat ion of percept ion s r ather 

than on the affects of individual text design variables. 

nature of perception the human being i s adapti ve. Hum ans can read 

easily a wide variety of type styles, type sizes, line lengths, ana 

graphic combinations, Difficulties in reading, searching, or 

comprehension tasks occur at extremes, suc h as very small or very 

large type size, suggesting that there are many combinations of text 

design variables that may be considered optimal. Techniques such •S 

factor anal ysis and multidimensional scal i ng provide a basis for 

identifying perceptual tendencies or patterns that suggest gidel1nes 

for the combinations of text design variabl.es. 

The original problem of this study was to identify perceptual 

judgements expressed by persons vi ewing models of computer-generated 

text. The combinations of six CRT design variabl es, each with two 

values, seemed to affect three criteria used by participants in 

making judgements: struc tur e, simplicity, and spaciousn ess . Whil e 

conscious of such things as the presence or absence of directive 
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tfl! length of the lines, and double or single spacing, the 

were guided in their judgements by the overall 
artidPants 

simplicity, and spaciousness of the documents. 
ttru'ture, . 

23 

fht first criteria discussed was structure. This dimension was 

f
und i n the 198.Q multidimensional scaling study (Grabinger), 

auoa 0 

t tr:vc·t u re ref er s to d e s i g n s that i n d i c ate a h i er arc h i c a 1 a r r an g e men t 

tf iubJect mate'.ial organized with the use of hypertext, isolated 

spaced paragraphs, and direct i ve cues . Participants stated 

would prefer to study from text that appears chunked int o 

e n·&QHb 1 e and or g an i z e d s e g men t s • 

The second criteria was the simplicit y of a design. If the 

did not appear neatly structured the participants preferred a 

with few complications. It would seem to suggest that if the 

(tsi gn does not appear structured around its subject matter the 

rudtr would prefer simple lines of text . No structure would be 

ittter than a messy or busy screen. 

The third criteria was spaciousness. While a careful and neat 

Structure can utilize single spaced type and long lines, lack of 

1tructure will cause a screen design with single spaced type and long 

lints to be r e j e c t e d , Y et , g i v en l a c k of s t r u c t u r e , t hen do u b 1 e 

'Ntlng ls an important cr it eria . A screen of information should be 

fOtblt spaced, preferably with short (45 character) lines if no other 

friphtc or design features are used to help break the text into 

••ntQ!able chunks of information. 

While the use of mulitivariate techniques offer greater 

sap~ 1 s ti cat i on i n t h e ex p I or a t i on of c om p l e x t t op i c s s u c h a s t ex t 

~fstQ n , the y also require a great deal of data collection. Although 

t~h itudy remedied a fault of a previous study by the use of a 
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complete stimulus sample, there was still the need for more 

information. A content ana lysi s of participant descriptions 

stimuli as well as an adject iv e rating of the st imuli could 

facilitate interpretation of the factors. While two of t he factors 

(structure and spaciousness! were consistent with the factors 

discovered in the 1984 Grabinger study , one of the fa ctors was 

different. In the 1984 study the third factor was described as 

organization, whereas in this study the factor was described as 

simplic ity . It i s conceivable that neither is an accurate 

descr i ption and a similar study using ad j ect i ve scales, content 

analysis, and structured l nterviews mav help clarify or eliminate 

th at dimension. 
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App1ndix B 
Instructions to Subject~ 

t rxamine several models of computer-generated text. These 
id~ills of text that 111ay be seen on computer television screens 

••0 nQ computer-assisted instruction. 
tn ":~fore you begin, look it sou of the text 111odel1 in front of 

Mot• that they are composed of •x•s ind •o•s. The •x•s 
• . 

10 
t t h e b o d y o f t h e t e x t • Th e • 0 " s r e p r a s en t w or d s t h at u e rt':\ such as headings or subheadings. On some of the models you "'f 1

1
; th r e e s et s of JI X JI s that a r e d a r k er th an t he rest of th e 

tilt 1 rnese dark sets of "X"s represent words that may be in 
Ct•

1
•C>I bold type, or underlined. Finally, some of the models have 

St:~ 1~ the top of the page. This box is called hypertext and 
1 ~1 ~ a summary of the content of the lesson and a list of 
c~p11:tlr cominands that may help the learner during the lesson. 
U When you examine the text ~odels evaluate each model on a 
ftctar ca 11 e d •study- ab i l i t y. • •Study- ab i 1 i t y JI refers to both 
readab 11 i t y an d 1 ~ a r n i n g c: h a r a c t e r i s ~ i c: s • F o r e x am p l e , a t e x t m o d e l 
,1th 1 h 1 Q h • study- ab i l i t y • f a c t or w o u 1 d a p p 1u r easy t o r ea d an d easy 
cut.u.d y • On t h e o t h e r h an d , a t e x t mo d e l w i t h a l o w 11 s t u d y - a b i l i t y • 
f&e:tor would appear hard to read and hard to study, You are the 
judq• of what appears easy or hard to read and study. There is no 
t1•t or wrong answer. The best answer is wh.itever you decide. Look 

at'ttClh 1odel ind ask yourself, "If this were .ictual text would I 
fi~d th i s s t y l e u sy t o r ea d • n d st u d y or h a r d t o r e ad an d s t u d y? • 

Sort the 64 1odels of computer-generat~d text into seven piles 
1mdin9 to the 'study-ability• f.lctor. Ruember to base your 
j1dq111nts on how easy the 11odel ippears to study .is if the •odel 
mt tctual text. Use the sorting procedure described as follows1 

In Pile No. 1, place the 4 text models that have the highest 
'study-ab i lity" factor. In Pile No. 7, place the 4 text models that 
Un th 1 lowest "study-ab i 1 i t y • f actor • 0 n e way to do th i s i s to go 
tl rouqh the text models sorting thein into high, medium, and low 
'tt11d v-• b i l i t y " p i 1 es , Then r et u r n t o the • h i g h " p i 1 e an d f i n d th e 
h~ with the highest •study-ability" rating ind place them in Pile 
lo. I. Th en , g o t o t h e " l o w • p i l e a n d f i n d t h I! f o u r w i t h t h e 1 o w e s t 
'ttudr ab i l i t y • r a t i n g an d p 1 a c e t h em i n P i l e No • 7 • 

After placing •odels in pile numbers 1 and 7 there will be 56 
IOdt!s left, Place al 1 of the models together and repeat the sorting 
»'Ot•dure, Place the 8 with the highest "study-ability• rating in 
'11tNo. 2 and the 8 with the lowest •study-ability" rating in Pile 
lo; 6, 

Then there ·will be 40 text ~odels remaining. Place all of the 
: dt Is t ~get her a g a i n and r e - so rt th em • Fr om these 4 0 in ode l s p 1 a c e 
,
1
:h 12 w 1 t h h i g h es t • s t u d y - a b i l i t y H r a t i n g i n P i 1 e N o • 3 a n d t h e 1 2 

lowest rating in Pile No. S. 
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There will then be 16 model1 left and they art ~11 
Pile No . 4. 

The nu1ber of the text 1odeli to be placed in each pile also 
appears on the pile identification- cards on the table in f ront of 
you. you 1ay rearrange the nodels until you are satisfied with th 
placement, but make sure you place the specified number of text 1 

1odels in each pile. 
you 1ay reftr to the11 instructions or ask th1 1xperi1entir f 

help whenever you wish. Finally, reaeaber to judge tach model on a 
easy it appears to study as if it were actual text. 
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TITLE: Drill Sargent or Math Teacher: Teacher 
Socialization and Comouter Advertisements 
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Drill Sargent or Math Teacher 
Teacher Socialization and Computer Ad v ertiseme 

Mary Gribble 
Diane Gamsky 
Robert Muffoletto PhD. 

This theoretical paper addresses 

socialization through contrived images; more precisely, 

of adv ertising as part of an educational and 

will examine how computer ad v ertisements directed towaros 

influence their perceptions of how computers can 

and how the same advertisements he lp dictate the t~pes of 

i~struction in use in the schools today . 

The goal of advertising is to motivate behavior--to 

product, ser v ice or idea. Tc· accomp 1 i sh these goals it ll 

to have an L'.nderstand i nq of the psychological and soc1 al i 

influence human behavior. This paper focuses 

these forces in con j uction with advertising ' s deliberate l 

with the intent to sell. 

Teachers mus t make rational choices concerning 

compL1ters, (or the decision nc•t to u:.e them) . 

agree that consumers ( in this case teachers) use 

prime source of information and that they use it as a 

to help them mc:<.ke pn::idL1ct dee i si ons. " (Holt Je , 1978) 

mind, computer companies go to great lengths to supply 

teachers/consumers with the best attention getting ads 

campaigns with the intent to sell their products. It 

that computer advertising plays a crucial role in the 

infor mation, and t hus helps teachers make 

product they wish to purchase. 
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t ypes of 

i berate i 

;i.s a 

78) 

.1ppl y 

J a ds 

It 

the 

stitutional definition of ad vertising is: "The presentation 
nte in 

, omcticn of ideas, goods, or services b y an identifi~d sponsor. 

manufact u r e rs would develop products and then try to sell 

a cart-before-the-horse situation, in which the needs of 

were seldom considered .••. Modern marketing. is 

<Holtje, 1978) Today. the target group, defines 

said, HOW it is to be said, WHEN it is to be said, and 

to say it. by making their needs publicallv known. l kolter. 

Advertisers base their advert~sinq strategies upon these 

In other words. once the target grouo and their needs 

e identified, the advertiser can develop the message so t heir 

appear to ~eet a percei v ed n eed of the consumer. The e~·: tent 

a compa.ny can present it =·elf .:~nd the product. <computers ) in 

to the target audience needs, ad v ertising can be successful. 

The message of advertisements is designed to fulfill a need. The 

saqe content i=· al:o designed with .:<.part i cu lar appeal, theme, idea. 

proposition often linked to psv chological 

the target group. It may be a rational, emotiona l 

mora l ci.ppeal. Rational appeals are di~ected to the rational 

the a ud ience. Emot ion al ap peals s tir up p osi tive or 

that will moti vate p roduct interest or purchase. 

al appeals deal witt1 the issue of 1·-iq h t and Y.Jrong. 

Ad verti s ing ma y also be l oo ked at f rom a soci o log ic a l standpo int , 

Pointed out b y 130-F-f m.:..n. According to Goffman in the book G~o~gc 

"the task of the adverti ser is to fci.v ora bl y dispose 

product, his means, and by and large. to show a 

-.,.k 
linq version of that produc t in the conte:-:t of qlamouous e vent s ." 

~, <: 
~ interpret this statement to mean that the job of the 
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aavertisers is two-fold. First. to present his product 

sell it. and second, to communicate to the viewer social 

of buying a product or an idea. 

John 

states that, "publicity <advertisinq) adds Lip to 

philosophical system. It explains everything in 

i nter-prets the wc•r 1 d." 

Interestingly, Goffman notes that the advertiser tr 

"opaque goinqs on" into "r-eadable form " . This mean:. t hat 

a d vertisements take advantage of unclear, 

and qives them structur-e and encoded meaning, therebv 

chances that the viewer will purchase their product. 

say that, "it is the inclina.ti on of i ndividLtals and soc1et 

back from a conscious struggle to understand ourselves 

ourselves at a remove, and to accept as r-e al an almost 

unassumed self." <Goffman 1976) Thi s can be interpreted 

individuals have a tendency to vi ew advert isements and a~ 

pictorial staged representation, as being real 

to accept what they see at face value 

advertisements with a critical eye. 

Knowl edge of what microcomputers c a n and cannot de 1t 

rational decisions b y edLtca.tional leaders. (JLtdd 1984 l 

is logical to assume teachers wi ll seek out information 

enable them to make those decisions. This coupled with 

o f this technological industrv encourages teachers It 

educational purposes. Adver.t i sers al so realize the need 

educational . . . n~ 
approach to the introduction and e xhib 1t 10 
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-L11· t their taroet market. to ~ - Together it creates a marketinq 

based upon an educational format. 

hotoaraphs examined in this paper fit the criteria for being p ... 

educational photographs as discussed in the previous 

-- that they seek to inform the educators seeking 

the product. It is our hypothesis that 

in reality teach, a nd teachers who view 

. omputer advertisements learn about microcomputers. 
croc 

But to what extent do teacbers also learn about educational 

tomputers? Are social messages embed d ed in those 

Judi th vJi 11 i amson notes that "Advertising gives goods a soc.: i al 

Material things we need are made to represent other 

need~ the point of exchange is where meaning is 

<Williamson 1978) Goffman <1976 ) more specifically points 

3'.lt the nature of embedded s1 gnal s tAJhen pi c:tures 2.re arranged, rigged~ 

impl y ing that scenes real enough in their own right are 

to induce radicall y wrong inferences. Staging the scene 

in pictures of cov ertl y contrived displays; the picture 

40pear s reali st:i.c, but is not realit y . It folloll'JS that convertl y 

Contri ved mess2.ges could inflL1ence a variety c:if decisions made b y 

computers; including the purchase of hardware~ 

integration of computers into the curriculum, the role of 

in education, an d methods of assimilation and use of the 

and ihdividual classrooms . 

It ls because of these "covert messages" embedded in adver tising 

t~at l t- • . 
- s necessary to scrutinize a d vertisements with a critical e y e. 

l. b i· t i· on of t • '9 rnLlst understand what they signify and the potential effect on 
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teacher's perceptions of computers. It i :. 

curriculLtm" of advertising. As part of critical 

advertising one must consider: what is the mes.sage . w 

is, and what is the message ' s effect on the viewer . 

The model used in examing the two advertisements 

paper was developed by Robert Muffoletto PhD. 

describes three elements in a photograph which interact 

v iewers sum total experience giving the viewer meaning . 

discussed are; relationship, prcip and gesture. 

Relationship is concerned with the spatial 

in tr:e pictun:. The relationsh ip::. may be thought of ln t 

larqe/ small~ infront / behind, above/below, apart / together 

The pictorial representations of these relationships 

psychological relationship . For example, Gaufman in 

B~~@C~i§~ffi§Qt§ points out that a man positioned 

in a photograph symbolizes the man ' s high social place~ 

The camera angle used to shoot the picture will alw 

r elatic•nship . 1'1c•naco (1981. ) points out:. "Tr1at high-anole 

dimminish the importance of the subject, while 

emphasize its power. For e x ample, a picture shot from a h~ 

will cause the viewer to feel li ke they ' re looking 

frc•m a positon of po1rJer. (Muffoletto, 1984) 

Props are objects within the picture. They 

contained in a frame or may extend beyond a frame. 

may include people, clothing, handled and unhand led 

objects constitute the content of the picture. The 

elements in the frame create the. meaning. For instance. 

the u:.e .of "fr-ame" i.n film , 1r .. 1hen the pt1otographer choi:.e: 
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I his 

teract 

·aning . 

agether ~ 

ips 

in 

from a h1G' 

h e utends outside the confinds of the actual picture area, 
wfilC " 

be "open". In an open form the viewer is 

of bey ond the defined area 

If the i mage of the frame is to be con sidered 

then the form is considered a 'closed form ' . <Monaco, 

is the third category and it refers to the action of GestLlre 

5 
tc·war-d;,,. other pr-ops. Typical gestures include: reaching. 

tung. !..:Joking, pointing. sta.nding and walking. Meaning is deri v ed 

en the viewer l c•oks at the props, and how the qes:tr_u·-es a 1~e 

" cted . •Mutfoletto,1984) 

The three codes of relationship, prop and gesture interact 

to form the image to be decoded b y the reader. It i s in the 

ot the juxtaposition o f these three codes that allows t he 

of the image to be deconstructed and them reconstructed 

into another encoded message <Ha ll 1982 ) . It is 

t hat the viewer ma v decode a message which differs 

message. The message decoded depends on the 

meaning qiven to the three seperate codes in the picture . 

Two a ds were chosen as e x amples of how the model would be used to 

:i down on i 1 ~~~messages encoded i n ads . Both ads appeared in the magazine 

Pr-ops t 

?d objects. 

1e i nteractl• 

:. tance. s 1111• 

The first i s an advertisement for an APPLE Computer S y stem. 

the 11 School 8L1s 11
• The elements the picture include: 

- a woman teacher 
- three male students 
- three female students 

minorities are included among students 
- seven APPLE comp Liters~ and monitors 
- book s on the t eachers' and students ' des ks 

Paper and penci l s on desks 
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hair brush 
tt--JO tote bcigs 
one l.iJAU:::MAN 

L~Y-i'JQ.r. 9..?. 
efficient 
control 
communicate 
teacher effectiveness 

The relationship between the students and the teacher is 

the arrows goinq out from the teacher ' s desk to each 5 t ud 

-to the teacher . 

Students and the teacher are a ll r eaching o u t toward t he 

touching keyboards. Their attent i on is d i rec t ed towaras 

The messages contained in this ad are numerous . 

i =· to buy the 11 schc·ol bLts 11 s y =:.tem to manage 

~m~g~~~~ messages c ould be in terpre ted as : 

how to set u p a structured c omputer c l assr oom 
i nstruc t ion can be managed e ffice int l y u si n o a 
s ystem 
t he system will enhance classroom cont ro l 
the s y stem will increae student p roduct ivi t y 
the s ystem will fit in with e xisti ng curri cu l J m 
computers can be easil y accessed b y both teacher~ 
instruction can be individua l i zed 
teachers can manage inst r uction easi ly v ia compute~ 
all students can learn computin g 
the system wi l l help teachers be acc o untab l e for 
students can learn academic basics and comp u tina 
same time 
communication between students and teachers ca.n inc 
communication between students is dec r eased 
both student s a.nd teachers " ld::e" working t-Jith c ompu 

The second adv erti s ement is for educ a ti o nal 

the FISHER SCIENTIFI C COMP ANY. Th e ad takes a fu turist i c 

marketing a computer called t h e " S+". 
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J.o<.rd the 
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c: 1 assroom. 

oom 
nq a. 

ty 
i.: Ltl um 
eacher~ 

compLtters 

le for- i:tud 
,p uti nq at t. 

s can increa 
d 
\.'Ji th comput 

mater-ial:> dtl-

t ur is tic <IPP 

teacher 
v isible students; 3 male, 3 female 
artiall y v isible students~ 

~pen frame indicating additional students in the room 
the t · 1 

h t computer _erm1 na s 
e10 t - 10ht different pages of te:-:t on _he screens 

.,. e - I t 1 ean desr:: ops 
- ~iimmerin g lights 

~fdS . t. ----1 od~ i mag l na ions 
- unec:.ome r-esponsibility 
- aw -
_ tomorro\.'J 
_ 11 m1 tat ion-free 

l~!..QO..'§b. H1. 

The relationship betl-'ieen the teacher and students is shown b y the 

acher hovering o v er the student a.nd t h e computer 

,~ationship indi c~ted between the students. 

monitor. fhere 

The teacher- is gesturing towards the student and computer b y 

i -==· 

showing acceptance and direction . The students onl y gestures 

the ke y board a nd mon ito r. They are tou ching the ke yboard 

onl y at the monitor . 

Th e main message in this ad is to purchase a computer- s y stem to 

nage instrLtctian. The other covert messages may be interpreted as : 

- computer education is tf-1e "~·J ave of t he fu tLtre " 
- students ' futures will be enhanced bv knowing computer 

r•rogrammi ng 
- education can exist independentl y o f traditional curr icu lum 
- al 1 coL1rses can be taugl1t vi a computer 
- teachers manage i nstrLtct ion 
- lnstr-Ltction can be individualized 
- students wi 11 stay "on task" 
- behavi or management wi 11 be si mp 1 if i ed 
- teachers can 1 ea.rn progr-ammi ng 
- st1.tdents can and sho1.tl d 1 earn programming 
- interactions between students is minimized while in teraction 

between teachers and ·students is max imi z ed . 

fhe two ad vert isements examined support the n otion that teachers 
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need machines to ma ke the learning situation better, 

that the integation of computers into the classroom w11 1 

education which students are currently receiving. 

stressing pertinent educational issues such as 

instruction, classroom structure, individually 

behavior ~anagement and the productive use of classroom ti 

In conclu:ion 

Teachers are under a great deal of pressure to 

computers into the curriculum . Computer companies recoqn1 

n eed, target this audience (teachers ) 

suggest that the need to incorporate computers into the c~ 

great. The advertisers through the use of varied appeals 

that educational needs can be met through the purchase~ c 

and commercially designed software. 

However , these advert isements have 

sociological impact. They contain educational and 

which cue teachers to take in the o vert and covert 

contained in the ads and decode that informati on. 

use of the three codes, relationshi p, prop, and gesture.~ 

creat9d which is not necessaril y a r epresentati on 

Furthermore, the juxtaposit ion of the elements in 

·,- i e1·ier t o decode messages other than the "product sel 11 ng" 

the ad vertisement. Tl1ese "embedded" mes~.ages 

perceptions regarding the use of computers in the 

example of this would be th~ perceived suggestion that - . 

computers into t he curriculum will improve the qualit y 
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Therefore 

-'· n curriculum" of computer ei.dvertisements has a di1~ect effect 
'-oid"'e 

• -cher ' s perception of the e vol v ing classroom environment. 
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Now.f\pple 
makes1te~ 

to become attaehed 
to your students. 

Introducing tlie Apple• SchoolBusN network. 
A complete cable, interface, and software 

package that connects ynur teacher's station to 
as many as 30 students computers. 

So much for the technical explanation. 
Because what it really does is allow you to 

realize the full potential of the complete 
computer classroom. 

By helping to make you a more etfective teachei: 
By allowing you to communicate with your 

students as never before. 
And by doing it all at 20% less than the cost of 

individual standalone systems. 
With the Schooll3us network in place, you'll 

be able to view any srudent's work - at any 
time - from your own station. 

So you can see how well they're doing, even 
while they're doing it 

You can also exchange messages, suggest 
changes, or offer encouragement for a job 
we\\ done. 

Having this kind o[ capability (the kind that 
\el<;)'® be In more than one p\ace a\ one time) 
~ pefie<lt \Ix \he ~tQ?}"ammlng \ab, w\~re the 

llu\\l \\nt 'f \\nt.. --·••tmi 
·~ 

L 
0 

>-

access to certain 61es. Like other students' files. 
Or your own. 

And It also.has a pas.sword capability to mai• 
lain the privacy of each student 

Student access to disk drives, printe1s, and 
software Is also controlled by you. So ynu can tell 
your students exactly when and where to get 
an and oft the ~m. and studl>nls never hJve to 
~lllb\hcmseMs. 
~"'mummcnecooomlcal than 

._.d'W ....._..,_im,bec::amc 'Y'l'1 dou't 

6 

have to buy disk drives for everyone in the room. 
The same goes for printers. 

--.nd software. Since tliere's no need for anyone 
but you to have a program. . 

The savings can he as much as a third of the 
entire system cost. 

WhatS more, the SchoolBus works witl1 any 
ofthe Apple II family of systerrn 

The Schoo!Bu~ &twork is fll~l rart of Apples 
CAxnrlete Cla.woom, incl11d1ng al lhe hardwnre 
)'<Jlil ..,,,,,. n<!<!d, aod more educ:&tlonal softwatt 

than is available for any other personal computer. 
One of our 1500 autl1orized Apple dealers 

can tell you more. · 
Just tell them you'd like to do some homework 

on tlie Schoo!Bus. 
They'll knowwhatyou mean. 

Soon there'll be just two kind~ o~ people. 
Those who use compulers a11d l!!!Z::J" 

those who use Apples 99 . 

0 
C'I':> 
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ABSTRACT 

attribute approach of this study hypothesized that composi-

syntactic placement may se rve to bridge the processing link between 

ne r ' s cognitive capacity and the demands of a simple concept 
.laar _ 

Specifically, this exploratory experiment was questioning 

r 
3 

particular horizontal frame position was warranted in relation 

two selected cognit ive abilities: predictive ability and field art i cu

gn. Compositional syntactic placement was ma nipulated by producing 

versions of a videotaped program that were identical in every 

ct with the exception of ten visual test stimuli. A nonequivalent-

~l group, treatment-by-blocks design was employed. Anal ysis of 

1ance and multiple comparison techniques conducted on pretest-posttest 

f~rence scores indicated compositional syntactic placement i ncreased 

significantly simple concept learning, and aptitude-treatment 

nctions were observed. The conclusion of the study recommends 

ther experimental research be conducted on the media attribute theory 

~aptitude network approach. 
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Compositional Syntactic Placement and 

Simple Concept Learning In Female Adults 

The purpose of this explorator y inquiry was to i nvestigate 

media attribute, compositional syntactic placement, 

treatment interactions. Media attributes are one of the three predo 

theories which have evolved in the last decade ( Torkelson, 1984) , 

(1968) symbol system theor y, Olson's (1976 ) theory of instructional 

means, and Salomon' s (1979) media att r i bute theory 

summarized and analyzed by Snow and Salomon (in press) for the Third -
Handbook of Research on Teaching. All three t heories have 

tenet in . common: the need to examine the e f fects of selected media 

attributes on the internal cognitive processes of the learner. 

Many symbol systems within media have the potential t o 

or debilitate learning by calling upon different processing 
/ . 

(Bovy, 1981; Gagne, 1980). Some coding elements 

and thus ease the processing burden on uns ki lled learners; however, 

skilled learners, on the other hand, may show a decrement in cognitive 

processing under the same conditions (Cronbach & Snow, 1977) . Those 

coding elements or media attributes which have the potential to affect 

cognitive processing may be identified by following Goodman (1968 ). 

Film and television entai l a number of levels 

the sequence, the syntagm, the whole program. Each of these requires 

its own rules and conventions of articulation that pe rtain t o the trans· 

formation and composition of events, objects, and relations over time 

and space. These syntactic modes need not be the same for all levels of 

articulation. The way a single sh?t is composed differs from 

whole sequence of shot s is compos·ed--e.g., high or low frame placement 

to i ndicate import ance; le ft or right frame pl acement to indicate pre· 
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Compositional Syntactic Placement 

2 

; parallel sequences to show comparison or contrast; parentheti cal 

to show different aspects of the same situation; and so on 

1977· Mascelli, 1965; Metz, 1974). , ' 
itional s ntactic Placement 

there are numerous media attributes, this study 

on one coding system element, compositional syntactic placement. 

itional syntactic placement may be conceptualized as the relative 

1
zootal position of the primary symbol or object within the frame--

)lft, eentral, or right-- in relation .to other secondary elements (Dondis, 

Art historian Hienrich W5lfflins in his articl e 

1aler das Rechts und Links im Blide" in 1928 (cited in Arnheim, !954 ) 

.as the first to call attention to the fact that pictures change appearance 
• 

rid lose meaning when turned into thei r mirror images. From his observa
?ntal activit) 

1owever, 

1 cognitive 

Those 

to affect 

(1968 ) . 

n--the shot, 

requires 

J the trans· 

Jver time 

Ll levels of 

1 the way a 

placement 

.cate pre-

:ions, he concluded that there is a general tendency for the eye to 

follow a path which begins at the left side of the picture a,nd ends at 

Wolfflins was able to describe the left-right phenomenon, 

he was not able to explain it: "Apparently it has deep roots, roots 

nethermost foundations of our sensuous nature (p. 

l." Except for a few experiments with inconclusive results, scienti fie 

study regarding left, central, or right placement within visual media 

Ills been largely ignored (Metallinos, 1979) . 

None of the research to date has shown any cogently significant 

flfference on aestheti· c l · · bl · th l f l or earning var1a es in e p acemen t o e ements 

~lh1n the f rame (e.g . , Avery & Tiemens, 1975; Fletcher, 1977, 1980 ; 

\rbene 
r, Van Tubergen & Whitlow, 1979). One study by Metalli nos ( 1980) 

~rted '"l . f" 
~ gn1 icant difference s in that subjects were able to desc ribe 
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Compositional Syntactic Pla 

the shape (p<.01), to perceive color (p<.001 ) , and to recall (p<.OZ) 

visual stimuli placed on the left side of the screen better than th 

placed on the right. Of those studies reporting trends, Metallinos 

(1975) and Metallinos and Tiemens (1977 ) reported that retention of 

visual (but not verbal ) information in a newscast was enhanced by pl 

ment on the left s i de of the screen , while Niekamp (1981 ) reported th 

mean fixations of test stimuli measured by ocular photography fa vored 

the right. Hence, limited suppor t fa vored the lef t orient ation in dual 

comparisons (left vs . right · placement ) , but a more accurate method of 

measurement indicated the right orientation. With the 

Metallinos and Metallinos-Tiemens studies, none of the 

ed to evaluate learning effects, and these researchers reported no 

• significant difference. In summarizing the current 

Niekamp (1981, p. 147) stated that the data "merely reflect the conflio 

views and uncertain results found in the theoretical research literature 

[and] •. • that these [left-right] differences 

of and are affected by individual human differences." 

Cognitive Abilities 

In regard to the cognitive abili t ies alluded to by Niekamp and 

Wolfflins, Snow anci Salomon (1968 ) as well as others 

& Dickie, 1973; Salomon & Clark, 1977; Snow, 1970) have pointed out that 

individual aptitudes in the areas of intellectual abil i t i es , cognitive 

s tyles and preferences, l earning se ts, information process i ng and 

strategies, and other subt le expe~iment a l var i ables are l ike ly to 

in many comple x ways with t he instruct i onal design variabl es of visual 

stimuli . Some evidence exists t hat t wo va r iables may have the potenttal 

337 



~ ntion of 

eported t 

method of 

r ted no 

:amp and 

1ted out that 

cognitive 

g and cod1n<J 

l Y t o intc ract 

of visual 

he potenti3l 

Compositional Syntactic Placement 

from a media attribute : field articu-

has specified that discrimination 

generalization skills are basic to all concept learning. He noted 

t the learner must first distinguish relevant details (discriminate), 

further organize this - i nformation as a basis for classifying new 

as examples or nonexamples of a concept class (generalize ) . 

4 

ners appear to differ in their ability to discriminate and generalize , 

the cognitive style. construct, field articulation ( field independence 

. field dependence ) , has been related empirically to these di fferences 

~n, Oltman, Raskin & Karp, 1971). Previous research indi cates that 

ept attainment tasks are often more demanding for fie ld-dependent 
• 

'viduals (Dickstein, 1968; Kirschenbaum, 1968; Wi tkin, Moore, Goodenough 

Individuals who are perceptually field-dependent have 

experience their world in a less differentiated f ashion 

~aling with perceptual cognitive tasks (Witkin & Goodenough, 1976; 

& Oltman, 1977 ) ; that is, field-dependent persons 

visual fie ld passively as presented and ignore impor-

details which presumably are not salient to them. Fu r the rmore , 

Yappear to be dominated by the most salient or noticeable parts of a 

1 (Dickstein, 1968; Kirschenbaum, 1968). Their tendency to display 

di fferentiated functioning is evident also i n the processing strategies 

Y use when directed to form a concept hypothesis. Thei r hypothesis -
t. 
~g strategy has been associa~ed with a partist approach which lacks 

~ization (Goodenough, 197 6 ; Ki rschenbaum, 1968) . Field-dependent 

.tlrners may be handi c-apped by unst ructured materials and a l ack o f 
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Compositional Syntactic 

salient details upon which to base their hypothesis. 

field-dependent learners may be particularly apparent 

time is limited by a fixed-paced presentation. Pishkin (1965) has 

suggested that specification of concept attributes, in some manner, 

reduce learning difficulty for field-dependent 

the number of hypotheses to be considered. 

The field-dependent strategy may be contrasted with that 

field-dependent le8rners. These learners are capable of more 

tiated functioning ; that is, they are capable 

skills as internal mediational processes (Witkin, Moore, Goodenough & 

Cox, 1977). Their hypothesis-testing strategies have been associated 

with a wholist approach which imposes organization (Goodenough, 1916i 
• 

Kirschenbaum, 1968). Frederick (1968) has noted that only the more 

analytic learners are sensitive to amounts of relevant information. 

field-independent learner tends to scan the first positive 

and to retain all its attributes for later comparison with 

subsequent examples. If a hypothesis is proven to be inappropri ate, 

then a revised hypothesis is formed. The who list s tr a t egy of hypci ths 

testing is more acti ve than the partist approach and has resulted 

better learning performance -particularly when subjects were under 

pressure (Bruner, Goodnow & Austin, 1956; Bourne, 1966). 

sion of hypothesis-tes ting strategies , Mayer (1977 ) pointed out 

superiority of the whol ist strategy coul d be due t o it s reduced dema~ 

on memory, because the wholist i s .. able to eliminate those at tributes 

which fail to reappear . 
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Compositional Syntactic Pl acement 

The Predictive Ability Test was deve l oped i n 

CQOterl of a theory of behavior which proposes that general ability 

.,.,estlmated by the measurement of predictive abili ty (Friedman, 

1975
; Friedman & ~~illis, 1981). General ability (G) is a complex 

I 

~· rhe hierarch ical model of ability 

Cattell (1971 ), !1as at its highest level 

organization, as interpreted 

a distinction between fluid-

ytic intelligence ( Gf ) and crystallized-verbal intell igence (Ge ) . 

rdecades of factor analytic debate, this or related hie rarchical 

have finally become popular because they fit existing data r ather 

of parsimony (Snow, 1977, 1980) . Horn 

6 

76) sunvnarized much recent correlational research under t hese rubr i cs, 

ability (Gv) to the general level. Cronbach 
• 

such a hierarchical view in attempting to make 

se of a large number of studies which were designed t o take into 

t learner aptitudes that might interact with media and task 

review noted that G has been the most widely 

instructional media research and has 

ed the most ap t i tude-treatment interaction . The general 

the rev iew is that as learners are required to organize 

and build their own comprehension, the more able learners 

capable of capitalizing on their strengths profitably. As i nst ruc -

l treatments were arranged to relieve learners from difficult read-

concep t s an.9 building their own cognitive str uctures, 

~eatments seemed to compensa te for, or circumvent, less able l earne rs' 

' sses and to reduce the regression slope of G. Some kinds of treat ment-
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supplied cognitive models have actually interferred with the perfor 

of high G students in instructional media research (e.g., Salomon, 1~6S 

1979). A "Zoom Film" reported by Salomon (1974) overtly 

process of relating parts to wholes and thus facilitated learning for 

those subjects who could not easily execute that process on .their own. 

However, the same supplanting element debilitated learning of better-

skilled subjects apparently by interferring with their depth of proces 

Also included in a second expe riment of the study was an evaluation of 

field articulation (a measure of the fluid analytic (Gf )' and spatial 

visualization (Gv) cluster of abilities according to Snow, 

resulting in the same aptitude-treatment interaction. 

Considering the above selected cognitive abilities, the query of 
• 

this research was to determine whether compositional syntactic placement 

was effective in improving simple concept learning from audiovisual 

media. This researcher was asking whether, under the impact of diffe·r• 

ent learner attributes, a particular frame position was warranted. 

Performance by female subjects at different levels of these cognitive 

abilities was investigated with an instrumen t which sought to isolate 

simple concept l earning derived from an instructional television progr-

on women's sex roles produced in three compositionai styles speciF1caUl 

for this study. 

METHOD 

Subjects 

Female adults we re chosen as the subjects, since women account ~r 

upwards to 75 percent of the participants in telecourse-centered and 

distance learning programs (Bryan & Forman, 1977 ; Zige ra l l, 1976) . 
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to a non formal workshop, "Se x Roles and How to Get Ou t of 

aonducted in the central Georgia area ser ved as volunt ary sub j ects. 

women completed all portions of the experiment. Age 

from 19 to 72 years (M = 38.96, SD= 10 . 34), and the educational 

1 
attained ranged from 10 to 19 years ( M = 14. 04, SD = 2. 05) . None 

were full-time students. 

A nine-minute videotaped program entitled , "Obstacles to 

r Growth--Sex .Roles," was designed specifically for this experiment. 

program contained ten simple concepts on sex role indicators which 

d the basis for a stimuli set and for test questions . Each stimulus 

constructed in three versions for left, right, and central syntactic 
• 

nt by a graphic artist who controlled symbol size, color, and 

experimental tapes were carefull y constructed with an 

to ensure that each test stimulus was exactly the same 

1n all versions. The ten t es t stimuli embedded within the program 

screen from 7.66 to 13.60 seconds (M = 10.72). Thus, 

between the left, righ t , and central versions of the 

the composition of the test stimuli se t. 

Two multiple-choice quest ions with five options 

constructed for each of the ten sex ro le i ndicator concepts within 

Two addi tional questions were added to insure 

ehension of concepts that may have been confused wi th definitions 

To determine if any life-hi sto ry events 

~ve altered significantly the characteristics of the groups , 

·false questions on reading sex role ma t erial and on a personal 

342 



Compositional Syntaclic Plac 

encounter with a sex typing situation were included on the pretest. 

order to reduce the length of the 22-item questionnaire to 

modified matching format was utilized for the first twelve questions 
' 

since they involved definitions of concepts and attributes. 

reliability of the pretest -posttes t criterion instruments de termined 

during a pilot s tudy was .76 as measured with the Kuder-Richardson 

Formula 20. 

Predictive Ability Test (PAT). The PAT was developed in respona 

to mounting criticism of intelligence tests in the early 1970 's result 

from, (a ) the lack of a definition and theory of intelligence, (b) cul 

bias, (c) the similarity of intelligence test to achievement tests, 

(d) the reliance of intelligence tests on verbal ability (Friedman, 
• 

1974). Predictive ability is a measure of general intelligence abili~ 

based upon the individual's aptitude to make prediction about events 

(Friedman, 1975; Friedman & Willis, 1981). This definition i s based 

upon expectancy learning theory which defines learning i n terms of the 

organism's ability to interact with the environment . While there is 

relatively little agreement on a definition, it should be remembererj 

t hat some ver y old de~ Fini tions of inte lligence , from Binet on, include 

such phrases as "adaption to a goal , 11 "capacity to reorganize behav1vr 

patterns for effective action," "mai ntenance of defi nite direction and 

concentrat ion," 11autocri t i csm, 11 and in sum, "ability to learn" (Snoi~, 

1978). 

The 30-item picture instrument requires the respondent to make 

predictions about events that are common to one' s everyday experience. 

rather than about event s which are general 1 y learned in school . Sai,yer 
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the test items have an average factor loading on the 

axis (the predictive ability factor) of .49 with a range 

The proportion of common variance accounted for by the 

rector in the unrotated solution (varimax rotation) was . 47 with 

accounting for more than .09 of the variance. 

T tws a reliabilit y of . 90 as measured with t he Kuder-Richardson 

The a ve rage difficulty index is . 60 with a discr imination 

During its standardization and initial study, the instru-

correlated highly with different indexes of successful living--

tl adJlfstment, success in education, and job status. For the purpose 

the observed mean score on the PAT (19) was 

the subjects into two relative block groups: high or 

neld Articulation. Field articulation is a cognitive style con-

ttnat is associated with competence at disembedding in perceptual 

solving tasks (Messick, 1976). An individual 

lies difficulty disembedding simple figures from complex designs in 

~~tem Group Embedded Figures Test (GEFT ) is field dependent. A 

d de~ndent tends to be hindered in solving problems which require 

essential element from the context in which it is presented 

in a different context . Individuals who do well on the 

are Field independent and have the ability to delineate and struc-

and symbolic material (Witkin, Oltman, Raskin & Karp , 

studies have indic~ted that, although field-independent 

field d - ependent persons are not appreciably different in learn ing 
tUit 

) or memory, rie ld-dependent persons t end to be bet ter at l ea rning 
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and remembering social material. Field-dependent individuals also 

more likely to require externally defined goals and reinforcements 

field-dependent individuals who tend to have self-defined goals and 

reinforcements (Goldstein&: Blackmen, 1978; Witkin, Moore, Goodenougn 

Cox, 1977). Furthermore, field-independent people are less inclined 

be influenced by t he environment and perform well i n circumstances w 

critical elements of a problem have to be taken out of context and re 

tured in a different way, such as mathematical reasoning, 

and spatial abilities (Witkin, Moore, Oltman, Goodenough, Friedman, 

&: Raskin, 1977) . For the purpose of this exploratory study, 

mean score on the GEFT (8) was used to separate the subjects into 

relative block groups: field-dependent and field-independent. 

Apparatus 

At the front of each classroom where the workshops were held, two 

Sony KV-1515 Trini tron color receivers with a 32 centimeter horizontal 

screen width were placed for optimal subject viewing. 

videotapes were played back on Sony VP-2000 U-matic videocassette p a 

Utilizing an internal radio freque ncy generator, the signal from the 

videocassette was delivered to each monitor by cable through an Archer 

two-way splitter and directional coupler (Catalog· No. 15-11418). 

bars, audio tone and a cross hatch pattern recorded from a Lenee 

signal generator on the beginning of each stimulus tape were ut i l ized~ 

ensure that every monitor reproduced the audio and video signals accura 

Horizontal and vertica l pic ture de.Fl ect ions were adj usted by 

engineer prior to the expetiment so the re was less than five millime~n 

de viation for all monito r s in the c l assrooms . 
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design was utilized (Campbell & 

A total of six workshop sessions were conducted, and 

of the treatment videotapes was employed . A double blind 

applied to help reduce the effect of reactive arrangements. 

unaware t hey were participating in an experiment until the 

the workshop, and the workshop leaders as well as tes t 

of which treatment was being administered. 

had advanced _degrees in counseling and guidance or 

and all test administrators had formal instruct ion 

and measurement. Three training sessions totaling over four 

conducted for these six individuals prior to the workshop 

Every workshop followed the same format. Participants were encour-

~to seat themselves at the front of the classroom i n orde r that (a) 

times the horizontal width of the television 

i~r screen, and (b) a line of vision of not more than 45 degrees 

the center line axis perpendicular to the picture tube be maintained 

a IElximum viewing angle (Chapman, 1960 ) . After an i n i t ial overvi ew 

~ session by the trained female workshop leader, the pretest was 

*nistered and followed immediately by the s yntactic vi sual treatment 

tld then the posttest. This eliminated any incidental learning which 

"1t ha ve been contributed by the discussion period which ensued. 

~quent to the discussion period and a short break, the PAT and GEFT 

~COl!ipleted by the participants under the supervision of t he trained 

'ale t t es administrator. In the final segment of the 1.;orkshor, attendees 
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were informed that grouped scores would be used by the Center for C 

ing Education of Women at Mercer University in developing 

and in a study on developing videotaped materials. 

RESULTS 

Group Equivalence 

Since the experiment utilized six intact groups, two for each or 

the three treatments, equivalence of the three combined groups (~eft 

~center=52, &igh.t =50) was an important question to investigate prior 

testing for the experimental hypothesis. A three level, one-way anal 

• Table 

of variance was used in analyzing the data The analy 

subject background and aptitude variable: age, £:. (2,149) = .03, ~: 

38.96; educational level, £:. (2,149) = 1.30, ~ = 14.03; predictive a~ .. 
£:. (2,149) = 1.72, ~ = 18.49; field articulation,£:. (2,149) = .19 , ~: 

8. 47; pretest score, £:. ( 2, 149) = 1.16, ~ = 9. 99. The results showed no 

significant differences between the groups on any of the variables at 

the .05 level of significance. 

To determine if the subjects had dissimilar life-history exper \ 

which might have alte red the equivalence of the groups, the two tr~-

false questions on the pretest were analyzed using the independent s 

Chi-Square Test. No significant differences were noted between the 

groups at the .05 level for subjects having read within the last month 

sex role materials , :x;ZC2,_'.i=l52) = .19, or having had a recent encounter 

with a sex typing situation, X2 (2 ,_'.i=l52) = .53. Most 

in the negative to these two ques~ions with 57.9% and 59 . 9%, respecb 

circling false. 
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z unweighted means analysis of variance was conducted to 

hypothesis of the study. The three independent variables 

syntactic placement, predictive ability, and field 

The dependent measure was pretest-posttest difference 

l 'presen ts a summary of t he analysis. 

Insert Table 1 about here. 

The analysis of variance resulted in a highly signi fic ant main 

act for compositional syntacti c placement,£:. (2,140) = 19.92, p<.0001. 

Ji~ificant main effect was also achieved for field ar t iculation, £:. 
• 

with field-independent subjects achieving higher 

-~~ffurence scores (~ = 5. 31 ) than field-dependent subjects (~ = 

•l. Two significant first-order interactions were obser ved as well, 

interpretation of the main effects: placement 

(Z,140) = 3.56, £<.05, and ability by field 

'culation, £:. (l , 140) = 9. 76, £<· 01. vJhile not significant , the second-

r~~raction, placement by ability by field articulation, was at 

l{:,10 level,£:. (2 ,140 ) = 2.32. 

S method was used to assess significant contrasts 

the compositional syntactic placement main effect . Subjec ts who 

I~ed the right syn tactic treatment achieved a siCJn i ficantly greate r 

difference score (~ = 6 .66) t.han either the l e ft (!! = 4 . 32, E<· Ol) 

~ central (_t! = 2.60, E_<.001 ) placement groups. Subjects \vho 
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received the left synt actic treatment al so scored significant ly 

than the central placement group (.e.<·05 ) . 

With two significant first-order interactions and a 

interaction approaching significance, test of simple 

applied at all levels of one factor at each separa t e level of 

fact?r (Kirk, 1968 ) fo r intereactions involving compositional 

placement, field art i culation, and ab i lity (See Table 2). 

Insert' Table 2 about here. 

The test of simple main effects revealed a significant interaction at 

less than .01 level for placement at field independence, £:. (2,140) : 
• 

16.92, and placement at field dependence £:. (2,140) = 8.11. 

lation at right snytactic placement was also significant at less than 

the .01 level, £:. (l,140) = 13.09 (See Figure 1) . 

Insert Figure l about here. 

Schef~'s S method appl ied to compositional syntact ic placement at 

field independence (See Table 3) and compositional syntactic placement 

at field dependence (See Table 4 ) provided further informa tion to a1d jn 

the understanding of the interaction . 

Insert Table 3 an~ Table 4 about here. 
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in the field-independent, right stimulus group had a sig-

1 
higher mean difference score (M = 8 . 46) than those in the 

t1cant Y 

d Pendent, central group (M = 3.26, .e_<.001 ) or those in the 
cf-.in e: -

Id-independent, left group (_!i = 4 . 05, E.<·001) . S~milarly , subjec ts 

~ field-~ependent right group had a significantl y higher mean 

ff~rence score (!:'.! = 5.00) than those in the f ield-dependent, central 

.e.<-01 ) ; however, the mean difference score for the 

16 

left group (~ = 4.54) only approached s i gnificance from 

field-dependent, central group. Thus, a disordinal interaction 

rred for the left stimulus group. Field-dependent subjects had 

r~an pretest-posttest difference scores than field-independent 

jects in the left stimulus group, contrary to the other two groups 
• 

~ neld-independent subjects scored higher. 

The difference in gain scores was significant for high and low 

slity subjects when considering their field articulation. The test of 

e main effects revealed a significant interaction at less than the 

independence, £ (1,140 ) = 6.62, and a 

fic'8nt interaction at less than the . 01 level for field articu-

ion at low ability, £ (l,140) = 16.01 (See Figure 2 ). Low ability, 

~~dependent subjects had a significantly higher mean difference 

Insert Figure 2 about here. 

~re(~= 6.18) than either their· low ability, field-dependent counter

~s (~ = 3.06) or high ability, field-independent subjects (M = 4.40) , 
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but they did not differ significantly f rom high ability, field-depe 

subjects (M = 4.75 ) . 

Though not significant (.e_ =.10), a graph of the placement by abi 

by field articulation interaction will ameliorate our understanding 0 

the experimental . variables effect (See Figure 3 ). 

Insert Figure 3 about here . 

field-independent subjec t ' these data showed that r i ght. synt acti c 

placement was superior to the other two orientations . High ability, 

field-independent and high ability, field-dependent subjects also pe~ 

formed superiorly in the right syntactic placement group. 

of the low ability, field-dep~ndent subject was ~n entirely different 

matter. These subjects performed better in the 

group . Notice that the graph represented in Figure 3 for the central 

and right syntact~c groups mirrored t he ability by field arti culation 

interaction presented in Figure 2 (though at a wider angle), 

graph for the left s yntactic placement group was ex8ct l y the 

inverse of Figure 1. Unfortunat e l y, t his second order 

had limited support. 

DISCUSSION 

The syntactic placement of vi sual symbols within a videotaped 

presenta tion was shown to increase concept lea rn i ng for female adult5• 

n· regardless of ~Jhether the symbo l was i n the le f t or r i ght orientat.1° ' 

however , the right syntac t ic placement was predominan t l y 

arcfi· e ffe c t for placement was not to be expected based on previous rese 
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f the seven aesthetic studies reviewed dealing with syntactic 
x 0 

t found no significant difference . The one study (Metallinos, 

) that reported significant differences found only that subjects 

Ible to describe the shape and to recall the s timuli placed on the 

side of the screen better than those placed on the right. While 

Niekamp (1981) had reported mean fixations of test 

by ocular photography favo red the right . The dis repancy 

studies ma y be at tr ibu t ed t o the 

di~inctive visuals utilized in the experiments, such as the generic 

t hemis for law stories, the caduceus for 

'cal stories) or the more universal visuals of exploratory aesthetic 

arch (e.g., circles, pastoral scenery) . Metallinos ( 1975 ) and 
• 

llinos and Tiemens (1977) noted this possibility as well. 

~sults from the pretest-posttest difference scores, confirmed that 

fiel d-dependent aptitudes have di ffic ulty with externally-

attainment tasks which require the ability to discriminate 

tial information (Dickstein, 1968 ; Kirschenbaum, 1968; Witkin, 

'Goodenough & Cox , 1977 ). Field-dependent subjects' performances 

~Duenced by visual orientation but not to the same le vel of perfor 

~ their counterparts. Field-independent sub jects' performances 

were facilitated highly through the use of right 

as opposed to central or left syntactic placement. 

agreement with that of Frederick ( 1968 ) who found 

onl y more analytic l earner s were sens itive to amounts of re levant 

01Dat1an and with that of Sa lomon (1974 , 1979) who observed that 

ltng cue attendance favored only the highl y field-independent learners . 
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It appears possible that right compositional syntactic 

abstraction time and processing effort which permitted 

and effective processing by both field-independent and 

subjects, though field-dependent individuals may still 

difficulty in isolating relevant information. Perhaps other 

. functional attributes were needed to provide a more powerful cue-

summation effect for field-dependent learners to supplant their 

processing weaknes ses . 

In light of an aptitude interconnection or aptitude complexes e• 

tion the findings from the two-way interaction of predictive ability 

field articulation warrant consideration. 

not interact with compositional syntactic placement as visual modeling 
e 

of a mental skill (cue attendance) interacted with general ability in 

Salomon's (1968, 1974, 1979) studies, the resulting two-way trait inter· 

action suggested that certain combinations of ability and field articu~ 

may have differentially affected learner outcomes. Although the rignt 

compositional syntactic placement facilitated simple concept learning 

for all field-articulate learners, the two-wny interaction of var1ablM 

implied that a specific placement condi tion may provide effective 

-
compensatory supplantation for high ability, field-dependent learners. 

Furthermo.re, a di.fferent placement condition may also function to maxim 

the appropriate processing modes of the low ability, f ield-independent 

l earners. 

Limited support for this int~rpretation is provided further 

thr.ee-way interaction of field articulation, predictive ability , and 

The ~ 

compositional syntactic placement (.e_ = .10). The utilization of syntnctl Coding S) 
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ot appeared to reduce processing and time demands which functi oned 

t 
emphasize, and organize relevant information for the high 

.tt0la e , 

field-dependent learner. In fact, this orientation provided 
·uty, 

Cue-summat i on for all but the low ability, fi e l d- dependent 
riOr 

Apparentl y, the r ight orientation added slightly to the processing ner· 

5 
of the "low abil ity, field-dependent learner, whereas the left 

~ntation aided this learner by isolating and directing attention to 

relevant concept details. The le f t treatment condition was the only 

the low ability, field-dependent subjects outperformed 

4r high abili ty, field-dependent counterparts. 

The general superiority for compositional syntactic placement may 

as tentative support for Saloman's (1979 ) media attribute theory, 
• 

~ the choice of specific coding elements within a s ymbol system may 

t rait inter- ffect the ease with which information is processed by a learner. These 

the right 

learning 

f va riables 

::: t ive 

l earne rs . 

1dependent 

:her by the 

Lt y, and 

cue summations ma y have increased both learning efficiency 

effectiveness by reducing the number of possible hypotheses (Pishkin, 

5) , which may have been helpful in reducing t he memory demands associated 

~ ~eld-dependen l. hypothesis-testing strategi e s (Mayer, 1977 ) . By 

transformations, the instructional mate rials ma y 

q ~mpensated for the learner's deficiency by providing a mode of 

sentation that the learner could not provide (Snow, 1970 ) . In other 

rds, the compensa tory treatments achie ved for the l earners what they 

~not do for themse lves because of a particular aptitude weakness i n 

scr1minating relevant cues (Sal omon, 1974). 

This research has opened the door to the study of media attributes 

1 of syntact1c -!' coding systems and the ir relation to learner attribut es. Cronbach 
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and Snow (1977) have suggested that the design of ins t ruct ion shoula 

selective according to aptitude. Their emphasis is directed towards 

choice of appropriate instructional techniques, rather than the selec 

of a medium as an invariant entity. This view is particularly appro~ 

when considering the implications for instructional practice suggested 

by .this study. First, the results suggest practical recommendations 1 

terms of the speci fie processes re fleeted by field-dependent and field-

independent female learners when dealing with compositional syntactic 

placement in kinetic media. Second, the findings support the view th~ 

the design of instruction should be selective according to apt itude 

because of cognitive style differences in processing information on a 

simple concept attainment task. Although the same compositional 
... 

treatments often facilitated both field-dependent and field-independe~ 

performance, one important implication should not be overlooked. While 

the effective treatments permi t ted field-independent individuals to 

perform more successfully, these same treatments may have been imperat1~ 

for acceptable performance by field-dependent learners who may have 

needed s pecific sunplantation in order to meet a basic performance enter' 

While not a r ig id test of the general hypotheses due to the spec1f1c 

content and type of l ea rning designed for a specific audience , th i s 

study has indicated more research is warranted in the area of aptitude 

capacities of the learner and the- attributes of kine t i c media . 

to compositional s yntactic placement or asymmetry of the screen, Zettl 

(1973 ) has recogni zed other coding: systems within the frame: main di rect! 

of horizontal and ver t ical orien ta tions, at t raction of symbo l mass, 

figure-ground rel at. ionships , psychological c l osure and vectors or directl 
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well as movement . s J-5 
Kj1rup (1977) and Metz (1974 ) have identified 

nd the level of the shot with shots forming sequences, f7fltaxes be yo 

ces forming syntagms, and syntagms forming the whole program. The 

study of t hese media attributes ma y establish a solid structure 

instructional programs may be built, especial ly when learner 

used in t he measurement. 

ln regard to lear ne r abil ities, more fruitful research may result 

t{Olllthe intercorrelat ional aptitude paradigm of Snow (1980). Snow has 

ed that fluid abi lity skills (Gr )--a constellation consist ing of 

tract and often nonverbal reasoning tests and some spatial and figural 

~-should relate to learning outcomes under instructional conditions 

in some sense new, .unlike those that the individual learner has 

din the past. Ability to apply learning skills crystallized pre viousl y 

~) ~uld not be relevant here, but ability to adapt to new kinds of 

trning or performance requirements ( Gf) would be relevant. Snow (1980, 

59) has predicted: 

mce criternr 

... that as an instructional situation invol ves combinations of a 
new technology (e .g ., computerized i nst ruction or televis i on ), new 
symbol systems ~ e.g., compute r graphics or a r tistic expression ), 

~9 speci fie 

t his 

1pti tude 

new content (e. g . , topological mathema t ics or astrophysics), and / or 
new contexts (e .g ., independent learning, collaborative teamwork in 
simulation games) , Gf should become impor tant ~nd Ge less impor tant. 

re~re, Gr tests that measure to a greater degree the kinds of assembly 

. . d ~ntrol processes needed to organize on a short-term basis adaptive 
In add1uon 

1 , Zettl 
~gies for solvinq novel problems should be i nc luded in studies on 

t rt' •raction effects 1Jf' learner and media attributes. 
1ain direc 1 

With the increa~ed utilizati o.n of television and vi deotaped programs 
1ass, , 

113
, ~qucation to reach new student populations, the de veloped learning 

or directlO · 
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procedures need to acknowledge the relat ionship be t ween the process1 

capacity of the learner and the processing demands of t he media t ask. 

Consequently, educators should tailor materials to f i t the aptitude 

predispositions of learners. In so doing, they may promote a regard f 

the i ndividual that is made possible th r ough aptitude-sensiti ve instr 

placing emphasis on t he single mos~ important component of an educat1 

experience--the learner. This study has taken a preliminary step into 

the myr id of questi ons regarding the impact of media attri butes on ap~ 

capacities of the adult l earner. The resu l ts of this explor ator y 

fostered more questions than answers. Nevertheless, this ini t ial effurt 

has served to bring into focus the important i ssue of learner interact iee 

with media attributes for education. 
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Compositional Syntactic Pla 

TABLE l 

COMPOSITION.AL SYNTACTIC PLACEMENT X ABILITY X FIELD ARTICULAit 
su~~lARY OF THREE-WAY ANALYSIS OF VARIANCE 

Source of Vari .'.l t ion SS df ~!~ F 

Compositional Syntactic 
Placement (P) 453 . 99 2 227 .00 '9 . 9l·•· 
Ability (A) .07 . 07 . 01 

Field Articulation ( f) 71. 04 71. 04 6 . 23* 

p x A 4.38 2 2. t 9 . 19 

p X F 81. 12 2 40 . 56 3.56* 

A X F ... 111.22 l. 111.22 9. 76H .. 
PX AX F 52.82 2 26 . 41 2.32 

Error 1595 .32 140 11 . 40 

*.E. < .05 
**.E. < .01 

***.E. < .- 0001 

Source 

Composi 
Placeme 

p at FI 

P at ·F 
D 

Ability 

A at F1 

A at F
0 

Field Ar 

Fat~ 

F at '\ 
F at PL 

F at Pc 

F at PR 

p x A 

P X F 

A X F 

P X A X F 

Error 

11rE < . 025 
**i: < • 001 



: i c 

F 

.01 

6. 23• 

. 19 

3.56* 

9. 76** 

2.32 

Compositional Syntactic Placeme nt 

TABLE 2 

SIMPLE MAIN EFFECTS ANALYSIS OF VARIANCE 

Source of Variation 

Composi~ional Syn tac tic 
Placement (P' 

p at FI 

p at ·FD 

Ability (A) 

A at F1 

A at FD 

Field Articulation (F') 

Fat~ 

Fat ~ 

F at PL 

Fat Pc 

F at PR 

P X A 

P X F 

A X F 

P X A X F 

Error 

SS 

453.99 

385.82 

184.94 

.07 

75.42 

40.84 

71.04 

3.47 

182 .46 

2.96 

24.69 

149.26 

4.38 

81. 12 

111. 22 

52 . 82 

1595.32 

df ~15 

2 227.00 

2 192.91 

2 92. 47 

. 0 7 

75.42 

l 40.84 

l .. 71.04 

3.47 

182.46 

2.96 

24 .69 

l49 . 26 

2 2. 19 

2 40.56 

l l 1.22 

2 26.41 

140 l l . 40 

F 

19 . 9 2 

16 . 92** 

8.11** 

. 0 l 

6.62* 

3.58 

6 .2 3 

. 30 

16 . 01** 

. 26 

2. 1 7 

13. 09** 

. 19 

3.56 

9 . 76 

2.J2 

*£ < .025 
HE. < • 00 l 

~ote. F ratios were test ed at the «/q level of 
significance, where q equals the number of 
variance levels (Ki rk , 1968). 
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TABLE 3 

RESULTS OF SCHEFFE'S S METHOD OF ANALYSIS FOR COMPOSITIONAL 
SYNTACTIC PLAC~~ENT AT FIELD INDEPEXDENCE 

Group Fie ld-Independent Field-Independent 
Right Left 

n 24 22 , ., 
<.I 

x 8.46 4 .05 3.26 

.. 

3G7 

RESULT: 

Group 

n 

x 



TIONAL 

---depende • 
ter 

7 

26 

Compositiona l Syntactic Placement 

TABLE 4 

RESULTS c . SCHEFFE' s s ~1ETHOD OF AN ALYS Is FOR cm1POS ITIO:-.IAL 
SYNTACTIC PLACEXE~T AT FIELD DEPENDE~CE 

34 

Group -Field-Dependent Field-Dependent : i eld-Dependent 
Right Left Center 

n :26 28 25 

x 5.00 4. 54 1. 88 
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cntPE'IENCIES OF ClJRRIOJLUM MATERIALS CENTER DIRECTORS 

INS'TI'IUTIONS by May Lein Ho 

RJRroSE AND RATIONALE 

'!he social and econanic changes of the 20th century have 

profound impact LJtX)n school curriculum and methodology. Greater 

professional re$IX)nsibilities have been placed on the classroan 

one of which is the ability to integrat"e into a learning situation 

carefully selected instructional rraterials. Such competencies as 

evaluating, selecting, utilizing, and re-evaluating curriculum ma 

and activities are considered to be the fundamental prerequisites~ 

potential teacher. 

To make certain that the classro.an teachers have 

desired knowledge, skills, and understanding 

edu~tion, it is essential for those who are res1xmsible for the 

of teachers to provide the prospective teachers with quick and eaey 

to all types of instructional rraterials. 

Only as the pre-service educational Feriod provides him 

'!he i 

Despil 

with these rraterials as he prepares his various assignments ~ialized cc 
of his instructional planning, can he learn to find the ones 
he might use, to evaluate them as to their potentiality in SE!Cially for 
the educative process, to select what will be proFer for his 
pupils, to utilize them so that they manifest their full 1979:10). '!he 
potentialities, and finally to re-evaluate them for future 
use or, even, for future rejection. trial-and-er re 

'!he idea of having a collection of textbooks, samples of different univ 

guides, research and teaching units, lesson plans, and audiovisual there is not c 

rraterials set aside emerged as early as in the 1920' s (Kerr, 1979:5). there are also 

many years, "curriculum laboratory" was used as a standard term to ~ch the staf 

this type of facility. In recent years, many names have ap~ared · that no st.anda 

curriculum center, curriculum 'library, curriculum rraterials center, their qualific 



:;uggested: 

3 him 
:ients 
: ones 
r in 
)r his 
Ll 
: ure 

tional materials center, and learning resources center, to name but a 

{:fOVsic and Junion, 1983:3). In this study, the term generally used 

•curriculum materials center" and the professional directly in charge 

tt the center was entitled "director." 

'!he importance and justification of curriculum materials centers 

the National Council for Accreditation of Teacher 

in the 1960's (Kerr, 1979:6). Since then, the curriculum 

been one of the criteria for certification of the 

teacher education program in schools of education. Section 5 .2 of the 1979 

~ standards for the Accreditation ~f Teacher. Education stated that 

awropriate ~Dterials and instructional nedia should be provided and that a 

materials and instructional rredia center for teacher education should be 
. . 

maintained either as a part of the library or as one or more separate units 

to supF-Ort the teacher educational program (N:ATE, 1979 :10). 

Despite the fact that curriculum materials centers are justified as 

one of the requirements for accreditation of a college of teacher 

~ucation, and most colleges and universities have curriculum materials in 

~cialized collections, there are still no standards or guidelines set 

~ially for them, nor are there criteria which are met by all (Kerr, 

1979:10). '!he curriculum materials center has long been directed on a 

trial-and-error basis, with tremendous variation in priorities among 

Les of cur "different universities (Houlihan, 1978:363). In terms of the staffing, 

iovisual there is not only arnbigui ty regarding the leadership role of the staff, but 

r ' 1979:Sl · there are also differences of opinions as to the competencies and skills 

term to i llhich the staff should possess (James, 1963:101). Several studies revealed 

that no standardized pattern has been stated in the way they are employed, 

3 center, their qualifications, and the number of hours their services are available 
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in the center (Bhattarai, 1972:58). 

the Accreditation of Teacher Education, simply suggested that the 

should be directed by personnel who are knowledgeable about instruct 

media and materials. 

'!he purpose of this study was to identify and analyze job 

competencies deemed essential for a curriculum materials center dir 

teacher-education institutions as perceived by selected current curn 

materials center directors and a specified group of educators. The 

to which specific tasks were performed by the curriculum materials 

directors was investigated. In addition, this study described the 

characteristics of the curriculum materials 

teacher-education institutions. 

By identifying the tasks that a curriculum materials center 

direct~r frequently performed and the job competencies essential for 

director, this study would provide guidance to the ac:Jninistration of 

teacher-education institutions when recruiting a person in charge of 

center. current curriculum materials center directors might utilize 

results of the study to identify areas of need for continuing educat1~ 

professional gra.1th. Library tredia educators might find this study,.....~ .. ,. 

while designing or revising curricula to educate prospective administ 

a list o: 

(l; 

(6) Pt 

(9) Re 

s of the Impor· 

In o 

Instead 

D.Jring the fa 
personnel with a goal that teacher-education institutions will offer 

curriculum materials programs to meet the needs of faculty and students. lJ 
selected prof essic 

PRcx:Eil.JRE !i;ty-six questionnai 

'IWo questionnaires were developed, one of which was designed for :t which could re used 

curriculum materials center directors; the other was designed for a gr ~ectors, 
114 

(G
2

•
30 

: 

of educators related to the fields of educational rredia and technolOCJY1 

library and information science, or curriculum. Each questionnaire 

375 

Returned quest. 

~stions IX>sed in the 



ilyze job 

materials 

:ri.bed the 

.als center 

.stration of 

a list of 93 tasks. 'Ihe 93 tasks were grouped into the following 

(1) Organization Management, (2) Personnel Management, (3) 

s selection and Evaluation, (4) Technical Service, (5) Design and 

(6) Production, (7) Utilization and Consultation, (8) 

(9) Research, and (10) Leadership and Professionalism. 

llll materials center directors were instructed to rate each task 

·ng to an Importance Scale and a Frequency Scale . Rating scale 

-0f the IrnpOrtance Scale were: (1) Not Important, (2) Scmewhat 

t:ant, (3) Moderately Important, and (4) Very Important. The 

opinions regarding how important it was for a 

'rieulurn materials center director to be comt:etent in r:erforming a 

In order to investigate the degree of frequency a sr:ecif ic 

taSk was ~rformed by a director, the p:irticitating directors were 

~sted to rate each task on the Frequency Scale. 'Ihe scale values were 

ISSigned as follows: (1) Never, (2) Seldom, (3) Occasionally, and (4) 

-
11 charge of €he Frequently. Instead of rati' ng both scales the professi· anal educators were · , 

.ght utilize tb! Eked to weigh each task only under the Importance Scale and reveal their 

rceptions of job competencies that a curriculum materials center director 

:i ve administr 
DJring the fall of 1983, the questionnaires were sent to 183 

curriculum materials center directors in teacher-education institutions and 

Y and students. lOOselected professional educators throughout the United States. 

Eighty-six questionnaires were returned by the educators, 81 (81 percent) 

-as designed for 
Of Which could be used for data analysis. Of the 153 returns frcm the 

gned for a gr~ directors, 114 (62.30 percent) resp'.)nded to all items in the instrument. 

nd technolocn'r 

s tionnaire 

Returned questionnaires ~ere tabulated and analyzed to answer the 7 

~stions J:X)sed i n the study. Distribution fra:JUencies and percentages of 

376 
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resi;:onses were utilized to determine ~rsonal and professiona.i 

characteristics of the respondents and current status of the re 

curriculum materials centers. In analyzing the 93 

fercentages of the alternatives for each task were 

rating of each item was canputed. Items that received the highest 

f ran at least 51 FErcent of the respondents were reported. 

tasks within each category and rank order of all tasks were obtain 

utilizing item means. In order to determine, what, if any, statis 

significant differences existed between the professional educators 

curriculum materials center directors in ~asis placed upon indiv 

comp:tency and on various .categories of competencies, a one-way 

variance desi gn with .OS level of significance was 

data. 

FINDIN;S 

Analysis of data resulted in the follc:Ming findings . For 

of clarity, the findings were grouped into the follc:Ming sections: 

fersonal information concerning curriculum materials 

information related to curriculum materials centers, 

FErforrned by the directors, (4) importance of job competencies as ~ 

by the educators and the directors, and (5) differences of the two gr 

in emt:hasis on job competencies. 

Personal Information Concerning curriculum Materials 

3. 'lbt 

4. '!he 

5. Of 

6. '!he 

7. 'In 1 

r of direci 

tjence prepa.rat 

8. Neaz 

Center Directors ut:erience as a 

One hundred eighteen directors responded to questions related tt slightly rrore tt 

p:rsonal and professional characteristics of the directors, the foll~· ~rience as a 

results were indicated: 9. Part 

1. '!he majority of the directors were female. Of the 118 ~riences at t 

377 



ional 

I. 

:-igs. For 

encies as 

of the two 

ts, 85 (72.03 percent) were wanen. 
'....ll'IOOU:"' 

2• '!be greatest number of directors surveyed were frcm 31 to 40 

'!be second largest age group was fran 51 to 60 years of age. 

3• '!here was considerable variation in titles assigned to persons 

dsa+ge of curriculum materials facilities. Forty-nine titles were 

oned, 15 of which were used at least twice. 'Ihe roost conunonly used 

tie was director. 

4 • . 'ttle majority of the directors were Caucasian in Eathnicity. Of 

in this category. 

s. Of the 118 directors, 107 (90.68 percent) were at or beyond the 

A master's degree was· the highest earned degre€ for 80 

directors. 

6. 'Ille resp::>nding directors indicated a wide variety of 

mr~aduate major and minor fields of study. 'Ihe most pr eminent master's 

lljor among ·83 resp::>nses was Library Science. Most of the directors with 

mctoral degrees were in Curriculum and Instruction, Educational 

logy, and Educational Administration and Supervision. 

7. 'In terms of professional preparation, a significantly large 

of directors had library science preparation. Of the 118 

cipating directors, 80 had more than 27 semester hours of library 

8. Nearly 30 percent of the directors had no more than 3 years of 

flllttience as a curriculum materials center director. On the other hand, 

li;itly IT'Ore than one-third of the directors had more than 10 years of 

~rience as a curriculum materials center director. 

9. Participating directors indicated that they had more work 

~riences at the higher education level than at arr:! other level. More 
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than one-half of the directors had other library experience than 

materials center director experience. 

10. 'Ihe most prcminent professional 

joined was the state affiliate of the American Library Associatio11. 

Information Belated to curriculum Ma,terials eenters 

After data concerning the curriculum materials centers in 

teacher-education institutions were analyzed, the following findingt 

obtained: 

L '!'he greatest nt.m1ber of institutions surveyed had studen 

enrollments of 5,001 to 10,000. 

2. Terms used to ~scribe the J;13.rticipating curriculum mater 

facilities did not have uniformity. The term used most 

curriculum materials center. 

3. More than one-half of the directors held f ull-tiine p:>siti 

curriculum materials centers. 

Of the 93 

range 

in l o 

the d 

l(XXlSOr student-ma1 

eased on rank orde: 

Jlg2Ctance of Job < 
~ tbe Directors 

After data 

4. 'Ihe majority of the responding curriculum materials centers ~tencies were r 

were under the control of the university main libraries. 

5. Great variation existed regarding support ing 

majority of the resp::>nding centers indicated part-time student assis 

the educators, whil 

percent of the dire· 

i>llity to plan, ore 

6. In terms of annual budget for purchasing materials, neariy tbe op of the list 

J;ercent of the centers had budgets of no more than S7 ,500. Nearly 80 lqreernent was also 1 

percent of the centers had no budget for temp::>rary use of materials. 

7. Of the 118 centers, 28 had children and/ or young adult 

.W.a skills on dernc 

jct> COznt;etencies, Le 

collections of 5,001 to 10,000 items. Thirty-nine centers had 1,001 to Production was ranke 

5 ,000 textbooks. Fifty-four centers had curriculum guide coll ections d Differences of the T 

1,001 to 5 ,000. Nearly 62 percent of the centers indicated no more t ia! Of the 93 joi 

5,000 items of audiovisual mate.rials. Significant differenc 
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·s in 

8• '!he most common production equipnent installed in the centers 

Of the 93 tasks investigated in the present study, 18 were 

the re~nding directors. 

llJdl the mean for each task was calculated, 35 tasks were found to have 

~,, the range of noccasionally" or ~frequently. n Assisting teachers _ ... . 
in locating needed materials was the task most frequently 

performed by the directors. 'Jbe task performed least frequently was to 

~r student-made productions for COffiF€tition at fairs or conventions. 

eased on rank order of the 10 functional categories, Utilization and 

(mSUltation was ranked highest, whUe Pr~uction was ranked lONest. 

~rtaoce of Job Competencies as Perceived by the Educators 
M)d the Directors 

After data gathered from the Importance Scale were analyzed, 49 job 

us centers ~tencies were rated as being very important by at least 51 µ:rcent of 

:r. 

it assis 

the educators, while 46 were perceived to be very important by at least 51 

~rcent of the directors. Agreement was found on 38 CCJnF€tencies. 'n1e 

lbility to plan, organize, and administer the center to reach goals was at 

tbe top of the list considered to be most important by both groups. 

1early 80 Jqreement was also found on the lowest ranked comµ:tency: to teach library 

:erials. l!dia skills on demand to teachers and students. P..s for the categories of 

adult jcb competencies, Leadership & Professionalism was ranked highest, while 

2d 1,001 to Production was ranked lowest by both groups • 

. lections ri Differences of the 'lWo Groups in Errq;hasis on Job Coup;;tencies 

10 rrore t:ha, Of the 93 job competencies, one-way analysis of variance yielded a 

Significant difference in 44 it~ (47 .31 µ:rcent). 'n1e educators and the 
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directors differed most in opinions on the cani::etency of deciding 

curriculum materials should t:e produced locally. 'Ibe educators ra 

comt=etency higher in importance than did the directors. 

ratings assigned by both groups, only 35 competencies investigated 

higher director mean ratings. Significantly more items in the ca 

of Design & Developirent, Production, and Research had higher educa 

rreans. In the category of Technical Se~ice, hcwever, more ~t 

had higher directors' rreans, 11 items out of 18. In terms of differ 

of opinions in regard to categories of job cornt=etencies, one-way anal. 

of variance revealed significant differences in 7 categories except 

Personnel Management, Technical Service, and Utilization & Consultam.. 

2. Wide di 

or uniform 

.- teadler-educatio 

3. A major 

oenter directors we. 

related to tradi tioi 

~ormed by the di . 

in regard to the imJ 

'Ibe opinions of professional educators and curriculum materials cen~ frequently involved. 

directors varied most in the category of Production. Pt:ofessionalism, anc 

CONCLUSIONS categories in task l 

Based upon the findings of this study, the follcwing conclusi the directors were n 

were drawn: tevelopnent, Proouct 

1. A majority of the curriculum materials center directors wm role a curriculum me 

library science oriented in terms of highest &:gree, master's irajor f twelopnent, Product 

of study, professional pret;:aration, work experiences, or professional vecy important arnons 

organizations in which they t;:articipated. Specialities or qualificati 4. Even the 

related to educational media and technology or curriculum apparently assist faculty rnerrbe 

not widely evident among the curriculum materials center directors or ~ prot:osed for ye 

administrators of teacher-education institutions as prerequisites for mterials center sho 

p:>sition. Consequently, certain functions that curriculum materials oot very popular arno 

centers ideally could i;:erform might not be. fully fulfilled or recognized Different arrangemen 

due to directors' lack of professional preparation or background in cer. ray exist in those b 

areas. equiµnent or facilit 
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2• Wide diversity existed among the curriculum materials centers. 

characteristics are difficult to identify, let alone any standard 

rn or uniform policy. curriculum materials centers appear to be 

ated differently in every respect in order to meet the individual needs 

institutions. 

3. A majority of the activities in which curriculum materials 

c:eater directors were frequently engaged_were still oriented tcward those 

[elated to tradi.tional library activities. 'Ibe frequency of a task 

Yplrlormed by the directors was closely associated with directors' opinions 

in Iiegard to the importance of being canpetent in pertorrning that task. 

1be directors tended to place more value _on activities in which they were 

frequently involved. Utilization and Consultation, Leadership and 

Professionalism, and Organization Management were among· the highest ranked 

categories in task perfomance and importance rating. On the other hand, 

nclusicrJ tbe directors were minimally involved in activities related to Design and 

tevelopnent, Prcx:1uction, or Research. 'lberefore, the active and leading 

t ors wm role a curriculum materials center director can play in Design and 

tevelopnent, Prcx:1uction, or P.esearch also was not widely accepted as being 

tery important among the directors. 

4. Even though provision of production equipnent and facilities to 

ently assist faculty rrerrbers or students in producing curriculum rraterials has 

ors or b!en proJ;X>sed for years as one of the important functions a curriculum 

es for mterials center should perform, production equipnent or facilities were 

r ials oot very popular among the participating curriculum materials centers. 

ecognized Different arrangements for provision of production equipnent or f acilities 

a, i·n ce 111~y · 
<Q exist in those teacher-education institutions with no production 

equipnent or facilities installed in the curriculum materials centers. 
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s. 'lbere are areas of agreements tetween the 

center directors and professional educators in regard to the COntp: 

considered to be very important to curricult.nn materials center dir 

'Ihe 38 competencies that the majority of both groups considered to i)t 

important represent. a basic set of cormoon qualifications for a curi: · 

materials center director that can be useful to the current directo 

library media educators, and adninistrators of teacher-education 

institutions. 

6. 'Ihere are also areas of differences tetween the 

directors and educators concerning the comp:tencies essential to cuu 

materials center directors. On the one hand, the ccmpetencies that a 

director should possess as expressed by the professional educators 

represent ideal goals that may lead to betterment of the profession. t\ 

the other hand, the professional ideals may not be consistent- with what 

actually hap?ms in the curriculum materials centers. Discrepancies " 

exist tetween the professional ideal and the reality of the curricul~ 

materials centers. 

PECXlMMENl::W\TIONS fOR FUWRE S'IDDY 

Results of the present study suggest a number of areas for fu 

investigation. 'Ihe folla.¥ing are recorrmended: 

2. 'Ille prE 

Dot tiave a curricuJ 

national study neec 

accredited by the r: 

urange different a 

3. A need 1 

organization, purpo: 

curriculum material~ 

that an evaluation t 

raterials centers ar 

directors when ccmp.3 

4. A study 

laterials centers ar 

1. 
ft:ulty rrembers and 

~tailed guidelines and standards for a curriculum matenall 
curriculum materials 

center in teacher-education institutions, distinct from those for oth~ 

settings, should te developed. A written statement of the requisite 

cornt:etencies, qualifications, and academic preparation a curriculum 

materials center director needs to txissess should te prepared and kept 

up-to-date. Joint efforts to achieve this goal fran such nation-wide 

professional organizations as the American Library Association and ~e 
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1 

:irs 

ith -

1cies st 

::-iculm 

Educational Communications and Technology is strongly 

2• 'lbe present study excluded institutions which had a curricult.nn 

r.]:alS center but did not have a professional in charge, or which did 

.... ve a curriculum materials center as defined in this study. A 
~ ll'i' ' 

iational study needs to l:::e conducted to include all the institutions 

ACCEedited by the National Council for Accreditation of Teacher Education 

50 
ttiat more information can be obtained concerning hew curricult.nn 

• terials are provided in those teacher-education institutions which 

atr:ange different access for faculty rnei't'bers or students to curriculum 

3. A need exists to conduct an in-depth study as to the 

organization, purposes, functions, staffing, and services of existing .. 
curriculum materials centers. Evaluative criteria should be develofed so 

that an evaluation tyI:e of study could be conducted concerning curriculum 

mterials centers and the competency level of curriculum materials center 

ai~ectors when comP3-red to the tasks performed by the directors. 

for fur: 
4. A study should be conducted to investigate hew curriculum 

11terials centers are used by faculty menbers and students. Needs of 

faculty rrernbers and students in regard to services and programs of 
raterialS 

".>r othet 

i site 

uium 

nd kept 

n-wide 

and tne 

curriculum materials centers also should be examined. 

5. A study should be conducted to examine hew production equipnent 

and facilities are provided in the teacher-education institutions if they 

are not installed in the curriculum materials centers. Advantages and 

ijsadvantages of different arrangements should be investigated. 
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1 believe imagery training is an i~rtant aspect to improve learning. 

training involves the folla..ring activities: 

Teaching students to visualize their thoughts; 

2. Helping students to make external representations of their 

internal thought processes; 

3. Helping students to transfer their imagery training to solving 

visual and verbal problems. 

Traditionally, teachers do not use imagery in t he classrocrn. Teaching 

iJn,lgery to students may help them gain creative insights, organize thoughts 

and solve problems. Students also use imagery to organize information and 

si.JTplify ideas. Imagery is the ability to create images of the mind to 

understand, learn and see experiences. 

Training students to use imagery in their learning is important. Many 

teachers emphasize activities that involve verbal, analytical thought and 

ignore imagery learning. 1"1o separate studies were conducted to train 

students to image in order that they might increase their imagery skills. 

rt was hypothesized that students who were given training in imagery, would 

transfer those imagery skills for solving visual puzzles and verbal 

problems to a greater degree than those who did not receive imagery 

training. 

In the first study seventy-eight (78) graduate students volunteered to 

participate. TI'le experimental group (N = 29) was given a lecture and slide 

Presentation designed to teach subjects about imagery. TI'le l ecture with 

slides included a definition of imagery, ways for students and teachers t o 

use imagery in the classroon, examples of learning with imagery and 

exercises in solving visual puzzles through imagery. Both the experimental 

and control groups (N = 49) ~ere g iven a Visual Puzzles Test, canpiled from 

various puzzle books. TI'lis instrument was used to measure the ability of 
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the subjects to solve visual p~zzles. 'nle test consisted 

and a score was determined by the sum of the items correctly an 

T-tests were conducted between the experimental and control 

between males and females on their score on the Visual Puzzles 11 

t-tests revealed significant differences between the experimental 

control groups (t = 4.85, df = 76, p < .001). Due to 

hat¥:geneity of variance, the pooled variance estimate was usea. 

no significant sex differences on the Visual Puzzles Test. 

the control group (N = 49) was 7. 6 and for the experimental grou~ rt 

the mean was 10.4. 

'nle results of this study shew that imagery training does 

transfer to solving visual puzzles. 'nle Visual Puzzles Test can ~ 

duplicated by teachers and researchers by using the many puzzle a~ 

books available. 

In the second study a total of one hundred arx:I thirty-three (l]t: 

graduate students volunteered to participate. The treatment group 

consisted of seventy-nine (79) subjects and the control group had 

fifty-four (54) subjects. 'nle treabnent group again received a sli~ 

lecture presentation on imagery training. This time the treatment 

control ~roups were given the Visual Thinking for Verbal Problems 

(VlVP). This instrument was used to measure the ability of the subj 

solve verbal problems using imagery techniques. 'nle Visual 

Verbal Problems Test was canpiled fron various game books. The test 

consisted of eight (8) items and a score was detennined by t he sun of 

items correctly answered. 

T-tests were performed between the treabnent and control groups 

between the males and females on their score of the Visual Thinkina 

Verbal Problems Test (VIVP). The t-tests revealed significant diffe. 

The 
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lide 

t am 

; Test 

~n the treatment group and the control group (t = 10.25, df = 123, p < 

There were no significant sex differences on the Visual 'Thinking 

fOC verbal Problems Test. The mean for the treatment group (N = 79) was 

f.lO and the mean for the control group (N = 54) was 3.83. 

Aqain, the results indicate that if subjects are given imagery 

training, they will be able to use imagery for solving verbal problems. It 

UI apparent that the treatment was effective. I believe that teachers need 

to provide opportunities for imagery. I also believe that these two 

studies show the in"Qortance of allowing students to participate in the 

problem solving process. I was able to acconplish student participation by 

asking them to represent externally their thoughts on the instr..unents 

provided so that they could share their imagery with others. Further 

research and theory on visual thinking can be found in the references. 
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Introduction to the Study 

The inclusion of vi sua l illustrations in educational 

t books is a longstanding, practically universal practice. 
teX 

It can be determined from even the most rudimentary 

examination of currently us.ed texts in both public schoo i s 

and hig~er education that, regardless of s ubject or level, 

~th publishers and educators seek texts which include a 

variety of visual representations. In light of the heavy 

reliance upoQ visuals in textbooks it seems appropria te that 

there would be empirical data to supper t this practice. 

~cordingly, several studies ha ve been conducted which 

attempt to establish the relationship between pictures and 

accompanying text. However, to date research in t!'lis area 

has been non-conclusive. There are as many studies that 

indicate a lack of effect or a detrimental effect from 

illustrations in text as there are that indicate a positive 

effect (Duchastel, 1980). 

It appears that the most valuable information gained . 

from the majority of studies heret0fore conducted concerning 

the relationship of illustrations and text is that there can 

~no generalizations made . One reason for this lack of 

conclusive evidence seems to be the inability to consider 

illustrations as complex, multivariate media. The type of 

illustration, its relationship to the text, its physi.cal 

characteristics, it s pla~ement in the text, and the purpose 



of its existence in the learning situation are among 

variables that will have a profound bearing 9n its 

effectiveness. As noted by Schramm (1977), 

within a medium are not smaller than those between med~ 

That there are differences found within various 

illustrations is well known {Goodman, 1976; Salomon, 

Schramm, 1977). It appears that these differences are 

manifested in an interrelationship of message, media 

attributes and environment . The problem of identifying 

those attributes of illustrations that help increase 

learning from textual matter in various situations is 

the unanswered questions in this realm of research. 

date research has touched only lightly on an examination 

specific attributes of illustrations a~ they 

{Brody, 1982). 

Salomon (1978) assertz that because they are com~~ 

of a complex, flexible variety of attributes, different 

media can be used for a variety of instructional endeav~• 

on a variety of levels. Following Schramm's (1977) 

statement concerning differences within a medium, Salomon' 

principle could also apply to the same med i um used under 

different circumstances. In other words, the same medi~ 

could be used for a variety of instructional tasks and 

result in a variety of learning outcomes, based up ·~ the 

foun 
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1
., combination of attributes. In order to assess the 

CO-P e"' 
of an il lustration as an instructional . tool when it is 

,,1ue 
.,ed in conjunction with textual matter, each of the 

tes found in the illustration and its relationsh i ns 
attribll e-

other attributes must be examined. vi th 

In order that an accurate assessment of effectiveness 

~placed on ~n illustration used in conjunction with text, 

it is first necessary to determine the instructional 

~nction that illustration is performing. Only after this 

~termination is made can a comparison of effectiven~ss 

~tween pictorial formats occur. An illustration used in 

~njunction with text with no consideration as to what 

~structional role it is intended to serve might very well 

prove no more effective than no illustration; in fact, it 

might prove detrimental to pedagogical qualities of the 

text. But the fact that much research shows a positive 

effect from illustrations suggests that if an illustration 

serves an instructional function appropriate to the intended 

instructional outcome, it has value as a textual SU?plement. 

The ability of an illustration to serve an appropriate 

function is dependent upon, among other things, the 

attributes present in the illustration and the relationship 

~~een the illustration and the text. Empirical studies 

~ve established that cert~in attributes of il lustrations 

influence their instructional effectiveness (Levie and 

tent z , 19 8 2 ) • Ma t ch i n g a t tr i bu t es to i n s tr u ct ion a 1 
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functions can therefore be considered one essential 

establishing a data base for decisions about 

illustration-text relationships. 

Recently, studies have been conducted to begin t 

of matching attributes of illustrations to 

instructional functions. Much more informatior " 3 ne 

before effective utilization of illustrations in text 

can be assured. The present study is a further test 0 

attribute-function relationship of 

with text. It examines the effectivenesss of illustrat 

providing analogical representation and illustrations 

providing literal representation in serving two specifl 

instructional functions. 

The primary hypotheses of the study are that 

illustrations providing analogical representation 

serve the instructional function of visual l y clarifying 

abstract or nonphenomenal information, and that 

illustrations providing literal representation betters 

the function of identifying physical properties of 

phenomenal information. The distinction between phenom 

and nonphenomenal information is the difference between 

information that does or does not have a tangible exist 

that can be recorded. Nonphenomenal information has no 

tangible existence or is too large, too smal l , too dist• 

or too transient to be recorded (Knowlton, 1966 ) . For 

example, voltage, wh i ch i.s def i ned as electromagnet i c fo 

.. __ ...... ________ ~~~ 

inform< 

effect] 
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is derived by multiplying current by resistance, has no 

~gible existence and is therefore nonphenomenal. 

menal information has a tangible existence that can be 
t)lft O 

recorded. A resistor, which alters voltage in a circuit, is 

Collposed of . tangible substances such as metal wire and 

· and therefore is phenomenal. plastic, 

In terms of textbook utilization, the hypotheses of the 

study are that if an intended instructional function is to 

clarify nonphenomenal information, an illustration that 

~9vides an analogical representation is more likely to be 

eUecti ve. If the intended instructional function is to 

identify properties of phenomenal information, an 

illustrat ion that provides a literal representation is more 

likely to be effective. Analogical illustrations are 

defined for this study as being functionally as well as 

physically different from literal, or realistic, 

illustrations. An illustration providing analogical 

representation is one in which a visual is used as a 

reference to information that is not literally identified 

by, but rather conceptuaiiy represented by, the visual . 

features usual 1 y do not resemble the features of the 

information it .represents. This type of illustration is 

effectively used when the information it illustrates is 

nonphenomenal. For example, an illustration providing 

analogical representation could depict the effect of · 

resistors on voltage in a circuit, even though voltage i s 

Its 



nonphenomenal. 

An illustration providing a literal representat 

the other hand, is a more salient representation of 

phenomena, usually because it pictorially resembles 

Although all illustrations depart in some 

objects, for example in aspects such as dimensionali~ 

size, an illustration possessing a physical resemblance 

an · object establishes a relatively more literal 

representation of the object than does an illustration 

possessing a physical resemblance. In other wo~ds, i f 

object in an illustration can be identified by the vie 

that object, the illustration is providing a literal 

representation. An illustration physically resembling a 

resistor would provide literal representation. This 

illustration, often referred to as realistic, has 

traditionally been considered instructionally 

Recently, resemblance and realism have been questioned II 

proper criteria for judging the appropriateness of vi~d 

materials. Salomon (1979) asserts that resemblance to 

real object in visuals is ai best superficial, and that 

real meaning behind any communication is what is attribu 
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illustration providing analogical representation might 
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].·ding literal representation might more effectively 
pr.o" 
, upplemen t an 

taforma ti on • 

expository description of phenomenal 

Experimental Procedures 

Following a pilot study to determine validity and 

dtablish parameters of the experiment, the hypotheses were 

~sted by assigning the reading of college level textual 

ucerpts to two groups of college students. The groups each 

read two passages, one utilizing an illustrat i on providing 

~alogical representation of nonphenomenal information 

discussed in the passage, the other ut i lizing an 

illustration providing literal representation of phenomenal 

information discussed in the passage. While group one read 

a~ssage utilizing an illustration depict i ng an analogical 

upresentation, group two read the same passage utilizing an 

illustration depicting a literal representation. This 

~ocedure was reversed for the second passage. Thus, both 

groups read two passages, each one utilizing an illustration 

vith a different depiction. Results of subsequent 

~mprehension tests were analyzed to determine the relative 

Ufects of the illustrations on comprehension of phenomenal 

and nonphenomenal information within the passages. 

The hypotheses were tested on 90 randomly selected male 

Qd 90 randomly selected female college undergraduates 

$~dents. Then each of the two 90 subject groups was 

~00 



equally divided into two treatment groups. 

numbers of subjects were represented in each of the f 

groups. 

Since the study is a test of c~mparative compre 

effects, it is necessary to remove as many other varia 

as possib l e from the population. Thus, a group of colt 

students, who can be assumed to be skilled readers, Wil 

allow a more accurate assessment of the variables test~ 

since inability to perform well on a comprehension 

could not be attributed to the subject's inability 

Two expository prose passages taken from college 

texts were used in the study, one concerning photosynth 

in plants and one concerning the structure and function~ 

human muscles. Both passages were selected 

currently or recently used as college level supplement~ 

texts, to insure that the passages qualified as college 

level expository pieces. 

When testing with higher level subjects and 

curriculum-based material, it is many times d i fficult~ 

between o 

a com par i . 

AnY possil 

this in te z 

ability tc 

aspect of 

The a 

task and t : 

gender of ~ 

interactior. 

Thus, the t 

illustratio 

factorial a . 

distinguish what is learned from what is already known. Compret 

was therefore decided to · use passages that would contain passages wer 

information commonly attainable, but probably not overly ~ssage cone 

familiar to college undergraduates, as determined by a first. Resu 

pretest survey. The passages were 

the high level of technicality and 

between and \ al so se 1 ected because 

· analysis of , density of information 

Contal. ned i' n a h t 11 t h of bot: in teraction l: s or space as we as _ .e presence 
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formed on the gathered data, one acting as a replication 
per: 
st1:1dY to the other. The passage variable was not 

incorporated into a single ANOVA so that it would be 

paisible to isolate and emphasize predicted interactions 

t>etween · other variables, and because this experiment is not 

a comparison of comprehension of the two passages per se. 

!ts, 1o1i:t AnY possib.le loss of information occasioned by not testing 

!S tested thiS interaction is off set by the increase in power and 
I 

on test ability to genera 1 i ze brought about by the replication 

ty aspect of the study. 

llege 
1 

The analysis of variance tests devide the groups by 

tosyntheS! task and treatment for each passage. A third division, 

unct ion of 

monograpt 

lementa l 

co llege 

i cult to 

known. It 

contain 

- overly 

3 by a 

because of 

: o rma t ion 

:e of both 

pnder of subjects, was used to test for any possible 

interaction between task and gender or treatment and gender. 

Thus, the three-way design incorporates type of 

illustration, type of question and gender variables into a 

hctorial analysis. 

Results 

Comprehension performance tests for each of the 

Passages were statistically analyzed separately. The 

~ssage concerning photosynthesis in plants was assessed 

first. Results w~re obtained concerning the differences 

~tween and within the blocked groups of subjects. The 

analysis of variance , shown in Table 1, identifies the 

interaction betwee n treatments and tests as significant, 
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F(l,176) = 83.34, p<~01. 

Table 1 

Photosynthesis in Plants Passage 
Analysis of Variance 

Source 

Between Groues· 

Treatments 

Gender 

Treatment X Gender 

Groups w/Tr~at,Gen 

SS 

264 

1.61 

0.41 

CL 17 

261.81 

Within Groups 190.50 

Tests 0.41 

Treatments X Tests 60.84 

Tests X Gender 0.70 

Treat X. Test X Gender 0.41 

Tests X Groups w 
eatments X Gender 129.14 

Total 454.50 

* p<.01 

N = 180 

df 

179 

1 

1 

1 

176 

180 

1 

1 

l 

1 

176 

359 

MS 

1.61 

0.41 

0 .17 

1.49 

0.41 

60.84 

0. 70· 

0.41 

0.73 

.i 

83.)t 

·" 
• 5' 

As illustrated in Table 1,- there were no significant 

differences for the main effects of treatment, gender a~ 

The data 

-.fgn if ican t d 

correctly to · 

aature depend 

utilized in at 

textbook pass.: 

questions of c 

bY subjects wt 

providing anal 

read the same 

literal rep res 

the passage u t 

representation 

nature correct : 

11-tilizing the : 

representation. 

The data c 

the passage cor. 

muscles support 

tests. There was a significant difference for the trea~ ~ain,. results 

t t · t t · h · h f t between and w1· t x es in erac ion, w ic re lects the ability of subjecs 

to respond correctly to different types of questions 

depending on the type of illustration provided in the 

passage. All other interactions were analyzed as 

variance, shown 

between trea tme1 

77.s0, p>.01. 



1 

1 

7 

9 

1 

4 

\l 

1 

3 

1 .• 

.21 

. u 

• 56 

8 3. 341 

• 96 

• 56 

significant 

gender and 

the trea tme 

of subjects 

s t ions 

in the 

as 

S ignificant. oott 
The data supports the rejection of both the null 

Page 12 

hypotheses of this study. It indicates that there is a 

significant difference in ability of subjects to respond 

~rrectly to questions of a nonphenomenal and a phenomenal 

~wre depending upon the type of visual illustration 

~ilized in an expository passage. Specifically, in a 

textbook passage concerning photosynthesis of plants, more 

questions of a nonphenomenal nature were answered correctly 

by subjects who read the passage utilizing an il_lustration 

providing analogical representation than by subjects who 

read the same passage utilizing an illustration providing 

literal representation. Inversely, those students reading 

the passage utilizing the illustration providing literal 

representation answered more questions of a phenomenal 

nature correctly than did those reading the passage 

Utilizing the illustration providing analogical 

representation . 

The data derived from the replication test performed on 

~e passage concerning the parts and functions of human 

muscles supports the results of the photosynthesis passage. 

~ain, results were obtained concerning the differences 

~tween and within groups of subjects . The analysis of 

variance, shown in Table 2, again identifies the interaction 

. between treatments and tests as significant,. F(l,176) = 

77.s0, p> .01. 
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Table 2 

Parts and Functions of the Human Muscle 
Analysis of Variance 

N = 180 

Source SS 

Between Groups 308.87 

Treatments 0.62 

Gender 0.62 

Treatments X Gender 0.23 

Groups w/Treat,Gen 307.40 

Within Groups 175.50 

Tests 0.02 

Treatments X Tests 53.68 

Tests x Gender 0.01 

Treat x Test X.. Gender 0.22 

Tests x Groups w/ 
Treatments X Gender 121. 57 

Total 484.37 

* p<.01 

df 

179 

1 

1 

l 

176 

180 

l 

1 

1 

1 

176 

359 

MS 

0.62 

0.62 

0.23 

1.75 

0.02 

F 

.35 

• 35 

.13 

• 03 

53.68 77.80* 

0.01 

0.22 

.01 

• 32 

Lack 

inter 

in either 

aituation 

instruct i c 

other type 

The de 

basic premi 

illus tr at i o 

rather than 

statements 

--- selected to 

Again the analysis of variance indicates a lack of the selectio 

significant difference for main effects of treatment, ge •chievement 

and tests, and for all interactions with the exception of illustration 

the treatment x test interaction. The results of the 

replication test support the reject·ion of the null 

Phenomenal ir 

Passage and c 

hypothesis reported from the first test. Again, there isl nonphenomenal 

f 05 



Muscle 

F 

62 .35 

62 .35 

23 .13 

75 

02 .03 

68 77. 80* 

01 .01 

22 .32 

69 

e s a lack of 
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· nt difference in ability of subjects to respond 
1i9nif ica 

ctlY to questions of a nonphenomenal and a phenomenal aorre 

re depending upon the type of visual illustration 
aatu ' . 

·iized in conjunction with the text. 
ot1 

tack of any significant difference within groups or of 

l'nteraction other than that between treatment and test anY 
in either analysis of variance indicates that in each 

situation the illustration was performing a specific 

~structiona l function that was not being served by the 

other type of visual representation. 

Discussion and Recommendations 

The data generated in this study support one of the 

~sic premises- of the functional approach to research on 

illustrat ions: functions served by illustrations must be 

viewed in terms of specific and precise instructional roles 

nther than more general instructional goals or outcome 

s~tements (Brody, 1983). In this stud y, illustrations were 

~lected to serve two sp~~ific functions, with the intent of 

~e selection and subsequent utilization being to aid in the 

treatment, gend achievement of an instructional outcome. Specifically, one 

e exception of 

1 ts of the 

he null 

illustration was selected to identify properties of 

~enomenal information introdu~ed in an expository prose 

hssage and one illustration was selected to clarify 

=Jain, there iS a onphenomena 1 information in traduced in an expository prose 



passage. These are two examples of instructional 

which can be served by illustrations, viewed in terms 

precise and specific instructional roles. 

instructional outcome to be aided by these functions 

comprehension of the prose passages read in conj unction 

the illustrations. 

Results of comprehension tests from both passages 

indicate that overall comprehension scores on the tests 

similar regardless of the type of illustration utilized, 

. This indicates that the presence of an illustration has 1 

similar effect on overall comprehension of the passage. 

also supports the long established positi ve correlation 

between the effectiveness of an illustration and its 

relevancy to the text (Halbert, 1943). · 

More important for this study, however, is the 

indication that the illustrations served specific 

instructional functions. The group that read the passa~ 

with an illustration which served the function of 

identifying properties of phenomenal information did 

significantly better on comprehension of that type of 

information than did the group reading the passage withU 

illustration serving another function. Conversely, the 

group reading the passage with an illustration which serv 

the function of clarifying nonphenomenal information did 

indica t 

tffec t i 

use.d wi · 

Ba~ 

1pgear s 

the abi 1 

illustra 

this stuc 

college-c 

when sele 

functions 

Thus 

function . 

ou tcome a: 

relation st 

the means 

success or 

instruct i o 

appropr i a t1 

ana the e f 1 

tex t. 
significantly better on comprehension of that informati0 0 

than did the other group. Thus, it can be cone luded that, 
Data d 



>as sages 

utilized. 

.tion has a 

passage . 

relation 

d its 

the 

ic 

he passage 

of 

n did 

ype of 

a ge with an 

e ly, the 
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both illustrations were assisting in the overall ue 
ehension of the passaoe, they served different 

'tot'P' -

t ions to achieve this assistance, by addressing 
fUf'C 

different types of information. Analysis of the data 

~dicates that different types of information were mor e 

effectively comprehended, depending upon the illustration 

tised with the passage. 

Based upon the results of the empirical tests, it 

appears that there is not a significant difference between 

~e ability of male and female students to utilize the 

illustrations for the specified instructional functions of 

this study. It could the ref ore be concluded that for 

college-aged students, no gender distincti o n is necessary 

when selecting illustrations to fulfill instructional 

functions. 

Thus, the relationship between the instruct i onal 

function served by an illustration and the instructional 

outcome aided by that function can be compared to the 

relationship between "means 11 and "end". Fun ct ions provide 

ilie means of achieving instructional ends. Further, the 

mccess or failure of an illustration to serve an 

instructional function depends, among other things, upon the 

~ ~propriate selection of an illustration for that function 
which serve11 · 

a tion did 
and the effective implementation of that function in the 

:1 formation 
text. 

l uded that, 
Data derived from thi s study concerning selection of 
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illustratiops to serve specified instructional 

indicates that there is an interaction between 

representat i on provided by the illustration and the 

instructional function served by the illustration. 

Specifically, an il l ustration providing analogical 

repr~sentation, which, as defined in this study acts 

abstract representation of information, helps to 

abstract or otherwise nonphenomenal information. 

an illustration providing literal representation, 

usually denotes a salient phys i cal resemblance to 

objects, helps to identify phenomenal information. 

appears that achievement of different instructional 

functions may require the use of different types of 

illustrations in some cases. 

Recommendations for Further Study 

Thus, 

prov id ir 

subject 

illustra 

lend ther 

these fur 

Thet 

use of di 

identical 

example, 

Several recommendations for further inv€stigation represen ti 

concerning the functions that can be served by illustrati rtpresentc 

in text can be made . Initially, the results of this study lnformatic 

support the need for more extensive investigation ide varie 

illustrations serving instruction al funct i ens in studies us 

relationship to textual matter . Tests similar to this one ffrve othe 

need to be conducted with students on various educational n this st• 

levels. Information as to wha·t levels can effectively use Tests 

illustrations provid i ng analogical representat i on, for llustra t i c 

example, can add s i gnificantly to understanding of 'ssage' we 
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functional services of illustrations as well as many related 

s of concern. area 
Another area of investigation concerns 

academic subjects introduced in the textual passages. 
tJJe 
u1ustrations providing analogical representation and those 

~oviding literal representation should be created for 

~bject disciplines outside the pure sciences, to increase 

ability to generalize and extend understanding of 

ion. Similar circumstances under which these representat :· inal types of 

t ion, which 

c e to 

illustrations can effectively serve instructional functions. 

usessments sh~uld be made as to which . subject disciplines 

a tion. Thus, lend themselves to these types of illustrations serving 

c tional these functions. 

: pes of There is also a need to conduct studies concerning the 

ase of di ff ere!1t types of representations serving functions 

identical or similar to the ones served in this study. For 

uample, it would be valuable to know whether 

~ stigation r~resentations other than those providing analogical 

JY illustrati tepresentation will effectively clarify nonphenomenal 

of this study information. This should, of course, be conducted \dth a 

:i tion concerni vide variety of representational forms. Closely related 

> in Hudies using a variety of representational formats which 

H to this one serve other instructional functions than the ones utilized 

> educational 

: f ecti velY use 

i tion, for 

~ ng of 

In this study are also needed. 

Tests could be constructed to see whether two 

Illustrations, each ser v ing a different function within a 

iassage, would contribute more toward the achie vement of 



instructional outcomes than one illustration serving 

function. The basis of this hypothesis would be that 

instructional outcomes cannot necessarily be achieved 

their entirety through achievement of one function. 

cases, a number of different functional operations, 

pictorial and nonpictorial, may be needed to achieve an 

instructional outcome. 

It would also be relevant to test whether a number 

different functions could be served by the same 

illustration. For example, the illustration serving the 

pedagogic. 

reader wi : 

inclus ion 

distractec 

acrqn it i ve 

fheref ore, 

function of identifying phenomenal information might illustrati 

have served the function of emphasizing a point, providi!J9 important 

examples, or directing attention. served. 

Studies will also be necessary to assess the To de1 

effectiveness .of illustrations serving functions with serve an ir 

literary forms other than expository prose. This will examina tior. 

involve the application of various representational typ~ relationshi 

various functional operations for each of the literary ~ ~at illust 

investigated. pertaining 

In short, this study--15 but one of many that wi 11 qualities o 

result in a better understand.ing of illustrations serving affect the 1 

instructional tools when used in conjunction with textual instruction< 

matter. The conclusi veness of the result~ of this study an illustrat 

both necessitates and facilitates further investigation int in serving c 

this aspect of pictorial research. In ligh 

Much of the recent literature concerning the use of ~he -relative 
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l S
trations in text has stressed the need for an 

j l u 
of the instructional function bei~g ser ved by the 

Ulu.strati~n. When an illustration is incorporated into 

ttitual matter, it should be serving a specific, 

pedagogically sound instructional function. Otherwise, the 

r~der will probably not benefit from the illustration's 

inclusion in the text; in fact, the reader might be 

r a number distracted from the text by the illustration, with no 

me cognitive gain being derived from this distraction. 

serving f~refore, to the traditional criteria for .selection of 

n might alao ill1:1strations used with text must be added perhaps the most 

:-it, provid·ing important criterion, instructional function intended to be 

the 

>ns with 

' his will 

:ional typu 

literary f 

hat will 

ons 

i th 

t his study 

the use of 

served. 

To determine whether an illustration will effectively 

~rve an intended instructional function, a close 

examination of both the illustration's attributes and its 

hbtionship to the text must be made. Research has shown 

that illustrations are composed of a variety of attributes, 

Ptrtaining to physical, instructional and relational 

Ci'lll1ties of the illustrations, and that these attributes 

•ffect the way in which illustrations can be used as 

instructional tools. Therefore, the attributes present in 

~illustration will account in part for its effectiveness 

in serving an instructional function. 

In light of this, a study was developed to demonstrate 

tbe 
relative effectiveness of two illustrations, which 

~t2 



possess differences concerning the type of 

format they provide in supplementing text, 

distinct instructional functions, both of which 

the overall comprehension of a textual passage. 

hypotheses of the study were that illustrations 

analogical representation better serve the instructio~ 

function of visually clarifying abstract or nonphenome 

information, and that illustrations providing literal 

representation better serve the function of identifyi~ 

physical properties of phenomenal .information. 

The hypotheses were tested by assigning the 

college level textual excerpts to two groups of college 

students. The groups each read two passages, one utilii 

an illustratio~ providing analogical representation of 

nonphenomenal· information discussed in the passage, the 

other utilizing an illustration providing literal 

representation of phenomenal information discussed in 

passage. While group one read a passage utilizing an 

in this 

represe1 

functior 

phenomer. 

analog i c illustration depicting an analogical representation, group 

two read the same passage utilizing an illustration illustra 

depicting a literal representation. This procedure was 
ins true t 

reversed for the second passage. 
aonphenot 

Thus, both groups read ~ 

passages, each one utilizing an illustration with a Thu! 

different depiction. Results of subsequent comprehension ~mpreher 

. . he 1ns tr u c t i tests were analyzed to determine the relative effects of t 

illustrations on comprehenston of phenomenal and 
1nders tan 
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idoP-henomenal information within the passage. 

The analyses of variance that were performed support 

s t ated hypotheses of the study~ Specifically, an 

u1us t ra t~ on w=-i i ch prov ides a literal representation of 

information introduced in the passage was shown to be more 

~fective in serving the instructional function o~ 

identi"fying physical properties of phenomenal information 

introduced in the text. Conversely, an illustration which 

~ovides an analogical representation of information 

introduced in the pas~age was shown to be more effective in 

serving the ins true ti on al function of c 1 ar i fy ing 

nonphenomenal information in the text. These findings 

, one utilizing suggest that, in instructional situations similar to the one 

1tation of in this study, illustrations possessing literal 

1ssage, the representation are more effective than illustrations 

eral ~ssessing analogical representation when the instructional 

ussed in the tunction to be served is identification of properties of 

i zing an ~enomenal information, and illustrations possessing 

:ation, group analogical repres.::ntation are more effective than 

·ation illustrations [)OSsessing literal representation when the 

edure was instructional function to _be served is clarification of 

r oups read two nonphenomenal information. 

i th a 

1prehens ion 

Thus, this study is one of many needed to provide a 

corn Pre hens i v e an a 1 y s i s o f i 11 us t r a t i on s fun c t i o n i n g as 

!ffects of the instructional supplements to text. Until a thorough 

d Unde r s tan d i n g o f th e re 1 a t i on sh i p be twee n a t tr i bu t es and 
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functions of illustrations is achie ved, textbooks 

all probability continue to include illustrations 

not fulfill their instructional potential. 
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Using Case Study Methodology 
To Describe Development Communication Programs 

the discipline of development 
I\ogY has be7n w~dely used to 

(J(IO. es of communication programs 
1'1tl. 

communication, 
describe and 

case study 
investigate 

oven systematic methods of description and analysis are 
Priversally available for the case study methodology in 
unment communication situations. It falls to the researcher 

•10~ted in developing a case, to piece together and build a 
•:ark for the description of a particular problem. 

There a~e at least two major ways to organize case study 
(Schatzman and Strauss, 1973). The first is straight de-

t;tion; it uses the theoretical and organizational schema of 
~~cipline itself. The researcher simply employs a classifi

tory system and describes the case by that particular model. 
~ anal ytic description, the cl~ssi~icatory system i~ developed 

the data. · Thus, new organizational and theoretical models 
be developed . 

Walton (1972) provides a brief checklist of what a general 
e study must describe. This includes 

••• longitudinal data from each of several phases
pre-intervention, intervention, and post-intervention; 

••• rigorous description of process especially during 
the intervention phase; 

••• conceptualization and theorization about the 
process itself, e.g. interactions, phases, critical 
incidents, and their effect on subsequent attitudes 
and actions. (p. 76) 

In this paper twelve development communication case studies 
U be examined to uncover their organizational schema; these 

ings will be pooled to form a suggested framework for the 
lgn of future case studies in development communication. 

Definition of a Case Study. Mouley(1970) writes that 
lase study is 

" ••• designed to identify the antecedents 
responsible in a direct or indirect 'causa 
tive' way to the occurence of ... the present 
case ... " (p. 347) 

2 
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Van Dalen (1973) echoes Mouley when he writes that a cas 
is . "an intensive investigation of a social unit" (p, e 
which the researcher gathers data about the topic of the 
examines the relationships, and then develops the descripti 

While not defining case study methodology, Kerlinger 
does describe ~ post facto research as 

"systematic empirical inquiry in which 
the scientist does not have any direct con
trol of independent variables because their 
manifestations have already occurred or be
cause they are inherently no t manipulable. 

· I~ferences about relations among variables 
are made, with direct intervention, from 
concomitant variation of independent and 
dependent variables." (p.379) 

Casa study methodology is one type of ex post fac~o study, 

In a paper analyzing the use of qual i tative case studi 
the social sciences, Wilson (1979) lists four factors comm~ 
case studies. First, case studies are particularistic; they d 
cribe real activities of a specific situation. Next, WilsM 
that case studies are holistic; they describe a wide vari~y 
variables and discuss their interrelationships. Case studies 
longitudinal; they describe events over time. Finally, \!lil 
notes that case studies are guali tative; prose, quotes, 
sample materials may be used to document the case. Bas~ 
these four generic qualities~ Wilson goes on to define a 
study as 

" ••• a process of research which tries to describe 
and analyze some entity in qualitative, complex, 
and comprehensive terms ••• as it unfolds over a 
period of time." (p.448) 

The case study, then, has two recognizable parts; the f 
is descriptive while the second is analytical and diagno 
(Lombard, 1 978; Schatzman and Strauss, 1973). This paper will 
Wilson's definition as a guide in the development of the 
study methodology to describe development communication progN 
It will focus on the descriptive element of the case study. 

Rationale for a Case Study. Before a researcher can h 
utilize a particular methodology, a rationale must be provid 
In development communication programs a case study methodolo0 
often used for three reasons. 

First, a case study provides information on applications 
theoretical concerns in the real world (Lombard, 1978; Wa lt. 
1972). As such, Ullman and Krasner (1966) noted that case studl 
"illustrate procedures and provide a source of ideas as to h. 
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115 
may be approached. 11 

( p. 45). There is a trend among 
P scientists to describe activities in their natural setting 

ial 1977). This is because of the significant influence of 
~DP' ironment on human events and the divergence of results 
·~:boratorY studies of similar phenomenon (Barker, 196B; 

and Rau sh, 1 969). Ker linger ( 1971) notes the realism of 
1~5 ld study and implies that it exists in the case study when 
~:tes that there ncan be no complaint of artificiality .•• " 

401). 

A case study also provides a large range of detail (Riley, 
J) Rather than focusing on one particular area and selecting 

"r;ited number of aspects for examination, a researcher 
~oping a case study gathers and describes a wide array of 

e This data allows a researcher to illustrate theoretical 
a. · d l cerns and td prov.i e ex amp es. 

udy, 

The second reason for e~pousing a case study methodology to 
~ribe development communication programs is that such a study 
covers relationships (Katz, 1953). Both Kerlinger (1973) and 

" iey (1970) respectively argue that field studies and case 
dies are useful in describing and analyzing relationships. 
58 relatio·nships are what Riley (1963) calls "latent patterns" 
• 59), relations that the object under study may not be aware 
completely. 
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~lton (1972) suggests that a case study methodology 
relationships when it 

allows the reader to identify with persons 
or place himself in role positions in the situation; 

captures the affective mood . and other dynamic 
properties of the unfolding situation; 

separates the description from the concep
tualization and generalization. (p. 77) 

Thus the process element of a case study, the describing of 
lationships, is a second reason for using a case study in 
orting a development communication program. 

Finally, case study methodology has a heuristic quality. As 
case is described and the variables examined, a variety of 

otheses tend to emerge. This heuristic quality links imple
tation to theory and provides meanin g for concepts and docu
ts th em in new way s ( Bennis , 1 9 7 8 ; U 11 man and Krasner , 1 9 6 6 ) • 
e study methodology, Mouley (1970) argues, "probably makes its 
~test contribution to the advancement of science as a source 
ai~Potheses to be verified by more rigorous investigation" (p. 
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In summary, there are three main reasons underlyi 
of the case study in the area of development communicati 

1. to illustrate and provide examples, 

2. to uncover relationships, and 

3. to develop suggestions for future action. 

Li•itatioos of the Methodology. As with any resea 
thodolD9y, the case study has certain limitations. r 
important li~it ations are the number of variab l es encou 
the precision in description, the tendency to over-etn 
unusual events> and the generalizability of the findings , P 

The first restriction stems from the multiplic ity cf 
les encountared (Ker linger, 1973). Since it is a descr 
type of research , a case study tends to produce a plethora 
information. Sorting and categorizing the information 
extremely difficult. 

Because of the complex nature of real events, the~ 
of information generated, and the absence of experimental c 
devices, a case study may be unsystematic in its descri 
(Campbell and Stanley, 1963). Contrasted with experimen~ 
quasi-experimental designs, the lack of precision is a limi 
factor. 

Case study methodology has a "tendency to overempha 
unusual events or ta distort them for dramatic effect . .. " 
Dalen, 1973). Given the p_reviously mentioned limitations, 
researcher can develop a particular mind-set whic h " ... ma y b 
him to certain significant aspects of the situat ion" (Moo 
1970, p. 349). This biased-viewpoint effect (Riley , 1963) 1 
cause the selective recording and skewed analysis of the n 
able information. 

Possibly the greatest limitation encountered by the 
study is the inability to generalize its findings. This s 
from two separate problems: the collection and interpretati~ 
dependable data and the case study methodolog y itself. Mo 
(1970) comments on the readily available data: 

••• when these data were collected, present needs 
were not anticipated, and as a result, the data 
were probably not collected and recorde d system
atically enough ta be dependable and understandable 
in the context of the present problems (p . 351 ) . 

Mauley then notes that "obtaining dependable data 
valid interpretations can be derived" (p. 348) is 
problem in using a case study method. 
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zing and interpreting the data also cause problems. 
1{he quantity of information g~nerated (Riley, 1963) and 

f established guidelines (Kennedy, 1979), the synthesis 
0 relY heavily on the investigator's judgment, if not 

as to ••• (thB information's) relevance and significan-on, ) 
ftOU l e y , 1 9 7 0 • 

the methods of collection and interp~etation of data 
the case study in its ability to yield generalizations. No 

t ontrol of th~ independent variables takes place in a case 
c~ ~urther randomization is lacking. Methodologically speak
Y• ntrol and randomization allow for a wider applicability of 

' co fl find in.gs. Thus the methodology of the case study di f -
ar~rom experimental research (Campbell and Stanley, 1963: 
. ger 1973; Kennedy, 1 979). lll'I , 

r1:1ese limitations to the case study method may be lessoned 
• veloping a rigorous framework in which development communi
~ programs can be described. 

hvelopment communication case studies were selected based on 
r a) availability in the general literature, and b) ability 
1e et W i ls on 1 s ( 1 9 7 9 ) c r i t er i a of a goo d case stud y - -
ti~larisEic, holistic, longitudinal, and qualitative. Twelve 

studies of development communication projects were then 
ined to determine what descript"ive categories were held in 
~ across cases and what new categories emerged. As each 

was reviewed, the descriptive categories developed by the 
ticular author or which were self-evident were listed. This 
ting was then put on a matrix , shown in Table 1 • 

Insert Table 1 About Here 

matrix presented in Table 1 indicates that the catego-
below were mentioned in eleven or more case studies. They 

listed in random order. 

1, Channels 
2. Results 
3. Project Design 
11 . Objectives 
S. Audience 
6, Background 

7. Overview 
8. Scope 
9. Location 

10. Time/duration 
11. Message 
12. Sector 

ft categories mention ed in more than half the case stud ies 
•Ude: . 
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1. Organization/administration 
2. Sponsorship · 
3. Evaluation 

Nine categor i es were mentioned in less than hal f the case 
surveyed. 

Discussion 

1. Cost 
2. Dissemination 
3. Staff 
4. Timelines 
5. Communication 

sty le 

6. Research 
7. Funding 
8. Sources of information 
9. References 

All the models outlined above were des ign ed to d~ 
specific projects. Herein lies both the strengths a nd wea~ 
of each. 

Since every model was developed for a particular 
its author(s) and developer(s) felt it to be th~ most 
ate. For other researchers, however, each model lacks some 
they believe should be included. An examination of the 
incficates that there is general agreeement on the majority 
steps which must be included. Most of these steps fall inte 
general theoretical description of the communication pn 
(source, message, channel, receiver, and feedback [ Berlo, 19 
who says what to whom with what effect[Lasswell, 1948)). 

Differences among models stem largely from their 
origin rather than from radically divergent methods of 
description. For example, the Diaz-Cisneros model ( 1977 )was 
to describe a relatively large scale agricultural develo 
project; the Unesco model (1976) was used ta study literacy 
jects; the Manandhar, et al. (1982) model was used to exami 
forestry program. All the authors are united by a strong co 
ment to a complete case study description. However, since t 
is no standard description each author must originate a new 
for a new case. 

To overcome some of the limitations of the case study 
odology, a generalizable framework for the descriptive phase 
development communication case studies is suggested. Of co~ 
generalization of findings depends on the concepts of val~ 
and reliability. If a development communication case study 
depicted what it purports to assess , the study can be said tc 
valid. And if independent observations of the situation ~ 
produce similar data, the study can be said to be reliab l e. 

The proposed f ramwork offers a structure to mare 
cally describe development communication program in 
that the case study could be replicated. 
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the basis of this review, a case study mo del is now 
Ond which takes into account all the categor i es noted i n the 
58 models. The proposed f ramework for developing a devel

~~u~ommunication case stud y is presented in Table 2. 

Insert Table 2 About Here 

f ur categories have been added to the list which was de-
0 from the analysis of the case study models. These fo ur 

"'d rieS come f rom the literature of development commun ication 
t~~~,,aue, 1977; Bursusphat.1981; Maglalang ~ 1 97 6; Woods, 
z,1983). 

a. Nao2 (1 )--this i s the development co m
muni cation project nam e and acronym. 

b. Pretesting (2) --this is a comp onent of 
most models of media and me s sage development 
While pretesting is not often reported, 
its inclusion in a case study might help 
other project developers learn processes 
and approaches to improving communicat ion. 

c. Formative evaluation (20)--this also is 
a part of most models of communication. If 
formative evaluation is done, the results 
should be reported. · 

d. Mani tor ing ( 21 ) - -th is is the implementa
tion of the formative evalua t i on , which should 
detail what chan ges we r e made i n the program 
as a result of its actual imp lementati on 
in the field. 

A minor limitation of this current work is that an N of 12 
~mewhat small on which to generalize. While this may be true 
an extreme experimental model, for the wor k in developing a 

e study framework, which is a he uristic device, the N of 1 2 
s large enough to be both rel iabl e and valid, at this po int. 
a totally independent study which has recently surfaced, 

on, tl al (1978), developed an outline for the case study of 
un i cat ion and in f arm a t i on s y st ems in d e v el op i n g c o u n tr i e s 
end i x A ) • The case study cate gor ies ch as en by these authors 
llel the framework under discussion her e, and in fact move 
estudy methodology into a mor e analytical mode. 

systema:: 
0 

A 2~ category framework for u·sing the case study methodology 
s uch a escribe a development commun ication program has been prese nt

~ Work remaining to be done to further imp ro ve the case stud y 
Odo 1 o g y i n c l u d e s : 
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1. development of models and techniques 
for analyzing a sing l e case study, and 

2. development of techniques for aggregating 
case study data and then analyzing it. 

The purpose of this model is to provide a systematic 
work for describing a development communication case study 
framework does not intend to be a tool of analysis; it . 
ther, descriptive. Analys i s tools would have to be is 

developed. 
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Table 2: Proposed Case Study Framework for 
Describing Development Communication Programs 

Category 

1 • Name 

2. Sector 

3. Time/duration 

4. Location 

5. Scale/scope 

6. Spo.nsorship 

7. Funding 

8. Background 

9. Administration 

10. Objectives 

Description 

1. The name and acronym of the 
development communication progr~ 

2. The discipline in which the 
development communica ti an progra

111 
was undertaken 1 i.e. 1 agricultural 
development 1 health education, 
forestry 

3. The project's period of aper. 
atio·n 1 i.e., the beginning and 
ending times 

4. The description of the location 
in which the project is implementea, 
i.e., country, regions 

5. A description of the size of 
the project, i.e.,national, 
regi onal, village, pilot, etc. 

6. A description of the organiza
tions responsible for the sponsor
ship and implementation of the 

Project Desi~ 

• 
Communication 

, i.essages 

, Channels 

pro j e c t . Mater i a 1 s 

7. A listing of the monies put 
into the dev el opment communica-
tion project, allocated by year Pretesting 
and category if possible 

8. A description of the origins, .Dissemination 
history of the problem, genesis 
of the organizational involvement 
and reason, and other relevant 
background factors 

9, A description of how the 
development communication projec t formative evalu 
is administratively lodged into a 
larger organization 1 including 
resources and division of labor 

10. A listing of the stated objec
tives or goals of the project and 
of the larger program 

1 1 
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ant 

rej ect 
into a 
in g 
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objec
c t and 

• 
project Design 

. communication style 

. Materials 

. Pretesting 

•Dissemination 

•Formative evaluation 

11. A description of the target 
audience(s) of the development 
communication project 

12. A description of the 
relevent data and backgrounds 
of the major project staff and 
their roles 

13. A description of how the 
development communication pro
ject was organized to meets its 
objectives and a description 
of the planned activities for 
the project's development 

14. A description of the commu
nication strategies in te rms 
of message design approaches 
and channel selection approaches; 
a description of the way the 
message and medium are p rogrammed 
to achieve the project goals 

15. A description of the messages 
designed by the project for the 
target audience(s) 

16. A description of the specific 
media employed in the communicati on 
effort 

17. A description of the materials 
which were developed, i.e, flip 
charts which show planting calenders 

18. A description of pretest stra
tegies and results 

19. A description of the diffusion 
and utilization strategies, i.e., 
messages and/or materials actually 
reaching the target audience (s) 
(media schedules, extension agent 
utilization) 

20. A description of any f ormative 
evaluation activities that took place 
in the development communication 
project 

d 



21 • Mani taring 

22. Results 

23. Costs 

24. Evaluation 

25. Timelines 

26. Research 

27. Sources of 
Information 

28 . References 

21. A description of how any i 
process changes derived . from P: 
testing, formative evaluation 1 

outside reviews were imp 1 emented 

22. A description of the Planne(f 
and . unplanned outcomes of the de 
velopment communica tion project ·" 
descriptions of knowledge gains' 
practices, etc. ' 

23. A description of the fin ancia 
costs of the project, i.e., 
audience contacted, cast of 
broadcast time 

24. A description of the results 
an y evaluat ions that were done 

25. A description of the month to 
month activities of the development. 
communication project 

26. A description of the results 
of any research that occurred as 
part of the project 

27. A listing of the sources of 
information that allowed the case 
study to be written , i • e • , project 

• 

OTCP GU . 

it.arne of organiz< 

eas i c 0 b j e ct i v e ~ 

cuentele servec 

~ General descri~t 
• co 11 ere d , p h y s ic 

Existing interna 
5• the organizatio 

organization 

' In·ventory of cur 
' following funct 

6.1 
6.2 
6.3 
6.4 

6.5 
6.6 
6.7 
6.8 

Serving cli1 
Feedback fr< 
Management r 
Technical ( 1 
processing 

Formulating 
Staff develc 
Gaining PDPL 
To and from 

reports, site visitations, brochures, 1. rnventory of comm 
interviews 

28. A listing of an y p u bli s h ed or 
publically accessab l e references 
which describe the case study in 
any way 

-- --- ------------------------ -- --- ---- ----- ----- ---------. ---·· 

7,1 Physical fac 
training ar 

7 .2 Equipment- -i 
visual, pri 

7.3 Communicatio 
7,4 Finances all 
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8.1 Relevance of 
8.2 Timing 
8.3 Reaching the 
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8,6 Responsivene~ 
8, 7 Volume of inf 
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APPENDIX A: 
OTCP GUIDELINES FOR PREPARING CASE STUDY* 

of organization 
Name 

l
' c objectives and goals of the organization 

eas 

clientele served 

G ,n eral description of resources--budget, staff, areas 
• ~ove red, physical facilities, etc. 

Existing internal and external communication policies within 
5, the organization and those external affecting the 

organizat'i on 

Inventory of current communication activities for the 
' following functions: 

6. 1 Serving clientele 
6.2 Feedback from clientele for programme planning 
6.3 Management monitoring, control and coordination 
6.4 Technical (research) information reporting, 

processing and utilization 
6. 5 Formulating overall policies and goals 
6.6 Staff de velopment and relationships 
6. 7 Gaining popular suppport and participation 
6.8 To and from other organizations 

•, Inventory of communication resources 

7. 1 Physical facilities--i.e. meeting rooms, 
training areas, libraries, data banks, etc. 

7.2 Equipment--i.e. telephones, computers, audio
visual, printing machines, mobile units, etc. 

7,3 Communication training given to staff 
7.4 Finances allocated to communication activities 

·Communication problems observed: 

8.1 Relevance of message content 
8.2 Timing 
8,3 Reaching the incorrect persons 
8,4 Misunderstanding messages by receivers 
8.S Accuracy of information 
8,6 Responsiveness to feedback 
8.7 Volume of information (overload or insufficient) 
a.a Appropriateness of communication channel/techniquie/ 

media selected 

arlln , R • , e t a 1 • , 1 9 7 8 • pp . 7 - 8 • 
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9. Possible causes of these problems: 

9 • 1 
9.2 
9.3 
9.4 
9.5 

9.6 

9.7 
9.8 
9.9 
9 .10 
9. 11 
9. 1 2 
9. 1 3 

9 .14 

9. 1 5 

Communication capabilities of staff 
Organizational structure 
Communication policies 
External pressures 
Poor ( or lack) of communication planning and 
strategy formulation 

Availaility of finances for communication 
activities 

Physical facilities 
Communication equipment 
Sophistication level of message content 
Sophistication level of channels/techniques/media u 
. Direction of information flows 
Formal and informal channels misused 
Perception differences between sender and 
receiver of message 

Commitment to communication acti vities by top 
administrators 

Language or dialect used 

10. Recommend solutions or course of action for overcoming 
the problems 

11. Executive summary of findings and recommendations 
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Video as a t>'eans for Analyzing Teaching: 
Towards a Process of Self-Re fl ecti on and Critique 

The interactive process of teaching/learn i ng is a complex exper~ 

Recent trends in studyi ng teaching examine teach i ng behavior and its 

on student learn i ng. Systems of codification of various teaching acti 

have been developed, and the analysis of teaching/l earning conti nues 

with i t the "need" for refining the process i nto more discreet 

l i nked with spec i f ic intended outcomes. Th i s presupposes t hat 

learn i ng can be reduced to measureable activities, correc:ed or reinfu 

upon proper identification. The more refined this process 

"scientific" the analysis. 

In this paper I will argue that dur i ng the past two 

teaching effecti veness can be id entified wi thi n three 

1) the technical/ 11 sc ientific 11
; 2) the human i st i c; and 3) the 

paradigms. I will further argue that if we view teaching as 

and learning as an ever present process, rather than an ttevent ," 

complexity of the teach i ng /l earning exper ience can be c1ar~fied. 

~ n a way differen t than the ~dent ifi cat ion of discreet 

will need to redefine the probl ems for analys-:s . 

I wi11 prov ide a theory-base, or rat ionale for 

the analysis of teachi ng. My i ntent i on will be to cl ar ify the 

di lemma. I will suggest going beyond the use of microteaching 

analysis of discreet teaching act i viti es. I will suggest 

analys i s of teaching through a process of self-reflection 

model -£. Cruickshank, N.D. ) . I wi ll propose a model for the analys ~ s of 

teach i ng through a process of self-reflection and criti que, based on the 

problem-po si ng, dialog i c model of Paulo Frei re (1970; 1971) . Th-'.s will 

1 
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v fors / outcQmes, 
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oing beyond an 

he anal ys ~ s of 

based on the 

This .,.,; 11 

extensive use of video with actual teaching/learn i ng situations, 
f re an 

· g a framework for analyzing the teaching/learning process. ;eveJopin 

TEACHING EFFECTIVENESS RESEARCH 

two decad ~s three distinctly different approaches to the 

2 

f teaching effectiveness have been estab 1 i shed. The research currently 
1 0 

fnating the field reflects a techn i cal rational ity. Research efforts 

. ;ng token attention cluster around what i s commonly :-eferred to as 
!1Y I 

An almost totally i gnored area of research can be 

person-centered teaching. The assertion that iesearch 

ited to the study of teaching effectiveness can be c1 assified as either 

iitant, ~·or iqnored is dramatized when one examines the Encyclooedia 

' Eautationa l Research (1982) and finds only one (Combs , 1962) human~stic 

l i sted under the secti ons titled Teaching Characteristics (Ryan & 

1982)", and Teaching Effectiveness (Medley, 1982). The references 

two sections are studies refl ect.ing a technical model wh~ 1 e 

eff ecti veness research is not reported. 

!fonally, the :-eader will immediately recognize that most major 

at '.onal journals devoted to reporting teaching effectiveness :-esearch have 

posture over the past decade. 

THREE RESEARCH APPROACHESl 

Techn~cal 

The majority of research on teaching effectiveness has focused on studies 

erned with instructional methodologies and pupil achievement (And erson, 

!!'tson & Brophy, 1979; Fisher, Mariave "&Filby, 1979; Good, Biddle & Brophy, 

; Russell & Fea, 1963), teacher characteristic s and teaching effectiveness 

Coker, Medley & Soar, 1980; Getzels & Jackson, 1963; Raskow, 
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Ai rasian & Madaus. 1978), and teacher behaviors as related to pupil 

achievement (Good, 1979; Joyce & Weil. 1980; Rosenshine, 1976; Withal 

Lewis, 1963). 

Studies of teaching of this nature have followed a technical-pol\ 

model based on a scientific, rational explanation of human behavior. 

approach to explaining effective teaching performance suggests 

blending of techniques and content will significantly increase student 

performance. This positivistic attitude views teaching as a science/ 

technology with identifiable, observable skills that are consi dered to 

"practice" of teaching. While I am wil 1 ing to. admit there are certa'n 

ski! 1 s that can be taught and measured , I reject the 

fundamentally comprised of the proper blend of techniques, methods, and 

skills. 

The technical- rational model applied to teaching effectiveness sug 

prec i se reasoning ("scientific acc.uracy11
) and predictabn ity, and the na 

of this model has an interest in control through management procedures. ~ 

fdeologica · 

Tom (1977) 

• •• these 

techn i ques 

. ... 
numan11.Y. 

there i s anc 

definite end 

of course, n 

(p. 38). 

the teachi ng profession has become an incresingly highly skil 1 ed techn-olot 7ne lack of 1 

for guiding thefr practice in ways that are amenable to th i s technology. se within the 

MacJonal d suggests ( 1975), this notion implies that "teachers are potent • ~eaching and 

interchangeable," and leads to viewi ng pr~ducti ve act ~ vity as someth ing H 

1 earned and performed 11 mechanist i cal1y.'1 Thus, any "good" teaching activ~. ~unning concu1 

can be produced by any other teacher, and "all productive teaching is for studying 1 

measureable in terms of the criteria of the accountabil i ty in use 
l.., • 
.... an: stic model. 

(PP . 79-80). II ;i (Peter, 1977; 

Apple (1982) refers to this as a process of "deskilling-res ki ll ing" ts of the teac 

teacher: ies (Dav idson & 



ed to pupil 

rn behavior. 

rnests 

: rease 

the procedures of technical control enter into the school in the 

se of pre-designed curricular/teachi ng/evaluation 1 systems 1
• 

t14G hers are being deskilled. Yet they are also being reskilled in 

., waY that is quite consequential. • •• while the deskil ling in

tolves the 1 ass of craft, the ongoing atrophi ca ti on of education al 

skills, the reskilling involves substitution of the skills with 

Meological visions of management (p. 256). 

4 

is a science/ 

considered to 

fcrm .(1977) contends that wha t i s 1 acking 1n the managerial perspective is 

ledging interpersonal, or soc i al relationships: 

·e are certa~n 

; , methods, and 

·ecti veness sug 

••• these relationships cannot be reduced to a collection of 

techniques '.'lithout debasing them and stripping them of the~:-

fluma.nity . However, even i f one :-ejects this humanistic concern, 

there is another fundamenta l problem. A technology must have 

definite ends toward which its activity i s aimed. There -f s, 

ity, and the nat11 of course, no long-term consensus on the aims of educat i on 

·nt procedu:"es. >s (p. 38). 

skilled technol?gJ "':'le 1ack of consensus on the a~ms of education wHhin the t ec hn~cai ::iode1 

his technology. ~ within the model. The position here becomes one of value-1e ut ra1 ity , 

y as someth ing o Research: Humanistic 

" teaching activity Runn ing concurrently with the evol utfon of techn ical rationality as a 

teaching is fur studyi ng teachi ng effectiveness have been research effo rts refl ec: ing 

y i n use model. Th i s movement is rece i ving l i tt l e more than token at~en-

1977; West, 1972). Research st ud i es sensi tiv e to the human 

cts of the teaching-learni ng exper i ence have i ncluded teacher expec t ancy 

~ ies (Davidson & Lang, 1960; Ro·senthal & Jacobson, 1969). The process of 
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perceiving which precedes expectations is unique to each individual 

(1958) contends that humans tend to maintain in consonance of their 

ideas and attitudes. Individuals, therefore attempt to minfmize 5 

imposing a subjective consistency upon their environments 

The psychological credibility of the self-fulfilling 

perhaps one reason that research has continued despite the fa ilure~ 

Rosenthal ' and Jacobsen to provide totally convincing evidence (Braun 
• 

Neither Snow (1969) nor Thorndike (1968) deny the fact that techer ex 

ma'y be a powerful force. Additional impetus has been provided by stait 

lending support to that phenomenon ( Brophy & Good, 1970; Mendoza, 

Brophy, i971). 

Interpersonal relationship studies and writ i ngs by Aspy and 

(1980, 1982) Combs {1969) Dieken and Fox (1973 ) and Peterson 

be classified as humanistic literature currently receiving only to~n 

attention. After a rev i ew of the 1 iterature, Hamachek (1~69) states• 

effective tee hers appear to be those •.vho are human ~n the ful 1 est sense. 

have a sense of humor, are fafr, empathic, mo re dernoc !"at ic than autoc~at 

are ab 1 e to rel ate easi 1 y and natural 1 y to students Jn a o)le- to-one a~d 

bas ~ s. 

Research relative to learnfog climate (Anderson & Wal berg, 1967: 

1982; Dobson, Grey & Dobson, 1979; Sincl air , 1968) seem to po int 

for car i ng, understanding, openness, acceptance and genuineness. 

(1983) calls attenti on to the significance of research being done 

humansitic perspective when he states: 

this research provides convinc·ing evidence--from two teams 

based on two continents--showing that st udetns learn more, atte!!£ 

Jevel s 

are giv 

l • 
•OSOph1cal c. 

. Cons1deri n~ 

!R!ent of tee: 
school~ often, are~ ereat i ve, ~capab le of problem~ 

~efuJ . Wile 



individual . 
e of their 

e failure of 

ence (Braun 
. I 

~1endoza, 

s PY and 

son 

g onl y token 

ful 1 est sense. 

1 berg, 196i; C 

o point 

neness. Rogers 

i ng done f :-om a 

om two teams 

~· attend 

f. prob l em 2,_0 }!" 

when the teachers provide the kind of human, facilitative cli-
j!!• 
,ate that has been described ••• (p. 197) . 

ASP'iand Roebuck (1983) further support Roger's statement when they 

tt'hat their findings can be summarized with one statement : 

• 
•• students 1 earn more and behave better when they receive high 

levels of understanding, caring, and genuineness, than when they 

are given low levels of them (p. 199). 

Person-Centered 

6 

While these two distinctly different research approaches to the study of 

chlng effectiveness have been occurring, a th ird and almost total1y ~gnoied 

3 of research al so i s being conducted. This seemingly ignored ;-esearch 

as person-centered. 

Beginning with Dewey (1910, 1964) there has gradually emerged a group of 

ators who have come to view a teacher's phi1 osophy as the bas i s for their 

the educational process. Dewey believed that humans are ~n a 

and that goodness res i des in them. The s~gnif1cance of 

amplif i ed by Friere (1981) when he states, "Our pedagogy 

t do without a vision of man and the world" (p. 333). 

evidence to suggest that relatively !ew teachers have 

eloped internally consistent philosophies, i.e., teching behavfors that are 

jqcordance with their professed beliefs (Brown, 1968; Kessinger, 1979; 

int. 1980). Marshall (1973) contends that teac.hers proceed with an 

"tic approach comprised of bits of data from diverse psycholog ical and 
'I 

.osophical camps. 

~nsidering this state of the art, i t seems that a more systematic 

bnent of teacher beliefs-practice congruency relat i ve to instruction would 

iseful. Wiles and Bondi (1979) suggest that educati onal philosophies are 
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the heart of purposeful activity. They contend that because 

confronted with multiple choices for schooling the young, it 

teachers understand their own values and beliefs about schooling. 

Morris (1966) states : 

A 1 imit contingent of educators who have come to see the phil

sophical and educational problems as continuous has emerged. Phil.: 

osophy and education are really two aspects of the same undertakint 

••• the forming of those fundamental dispositions toward nature 

and our fellow .man which the world demands of us. This has 

going beyond educational aims and strategies to exam i ne the 

relevance of a person 1 s philosophical thinking. in curricul urn 

des~gn, teaching methodology, and other areas such as adm i nistratiV! 

policy-making (p. 76). 

Since teachers play a significant part in determining 

environment, it is important to know something about their assumpt;ons 

relative to the nature of humans. Wrightsman (1964) contends that the 

assumptfons one holds about what people are really like i nfluence one 1 s 

interactions with others. Kelley and Rasey (1952) point out that 

bas i c be~ fefs about the nat~re of humans help to define the i r re l at;onshi• 

with students. Combs (1962, 1982) further emphasizes the importance of 

person's basic beliefs about ·the nature of humankind and the influence~ 

phenomenon upon human i nteraction in the educational process. 

Social sc ientists have come to realize that people's assumptions about 

the nature of humankind can be conceptualized and measured, and it can~ 

determined if these beliefs influence behavior toward others. Wrightsman 

(1964, 1974) developed an instrument for measur i ng people 1 s beliefs about 

nature of humanki nd, the Philosophies of Human Nature Scale (PHN). Researc 

I 
belief 

I 
rel igiot 

tc 

resal ts of tt 

the nature 

Inherent i n 

My bias suppo 

~ies of teac hi n· 

~rson centere1 

··Stical analys · 



ing. 

' Phil-

rd nature 

has 

the 

u 1 urn · 

~ educational 

that the 

?nee one's 

:hat teachers 

1 rtance of a 

nfl uence of 

d it can be 

Wrightsman 

pHN has been conducted in the area of making judgements of specific 
the -

belief differentiation among occupational groups, sex, family backs, 

' 
religious preferences, authoritarianism and attitude change, chi ld-

,
5 

pe.rception of the educational environment, non-verbal communication 

8 

S 
verbal-nonverbal congruency in the classroom, moral developinent, and rn- ' 

fl control ideology (Childress & Dobson, 1979; Deal, Dobson & Dobson, 1982; 

Elsom, 1973; Dobson, Sewell & Shelton, 1974; Mason, 1966; 

These studies have attempted to ident i fy and measure 

about the nature of humankind and have contr i buted 

to the problem of i nterpersoanl aspects of humans. Therefore, 

results of th1 s literature emphasize that _the basic beliefs one ho 1 ds 

tf!e nature of humankind comprise a viab l e for::e ~ n the structur ~ ng of 

:ttiprocal interacti ans among people. 

Inherent in a teacher's personal philosophy are assumpt~ons about the 

)ll'poses of schooling, the nature of knowledge, a view of society, and the 

~~son's position within that society. These views have an effect on what a 

classroom. How teachers organ i ze cur:-"iculurn, eval uate 

with students, and view themselves within the ~ ' . .. aacn1 ng-

rning context are all affected by the basic philosoph~cal orientat i on t hey 

Ze i chner 1 s (1979a, 1979b, 1980, 1981) research on t he 

ent teaching experience, teacher social izatfon and reflective teaching 

Vides a rationale and direction for further research and al so fa11 s with in 

PErson-centered approach. 

My bias support the need to go beyond the scientifi c-techn ical-rati onal 

1 iefs 
~ ies of teaching effecti ven.ess and examine more close1y the human ~ st i c and 

about tllf ;, 
•.e ~rson centered approaches. 

Research 
riatistical analysis to the teaching/learning context. Th i s does not deny 

This does not negate the need for empirical-
HN). 
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that there exists a set of teaching "skill s 11 that may enhance the 

learning process. Microteaching and the Reflective-Teaching Mod-el 

(CruC:kshank, N.D.) are able to provide the tools for the refi nemen 

analysis of these skills. Yet the humanistic and pers.on-centered 

studying teaching effectiveness identify a more complex array of va 

that do not lend themselves to statistical analysis. 

alternative means of looking at the teaching/learning process. 

RESEARCH METHODOLOGY 

To conduct research within the humanistic and 

will demand alternative research methodologies. El sewtiere I have arq 

and provided a rationale for utilizing alternative 

the imp1 ications these alternatives would have for the 

technology (Koetting, 1979 , 1981, 1983, 1984a, l984b). 

work of Jurgen Habermas 91971) and Paulo Freire (1970, 1973). 

remain the same, i.e. the need to focus our attention on epistemology 

philosoph~cal conceptions of the process of school i ng. 

Codificat'on 

To arr ~ ve at an inte:-pretive or critical understand i ng of schoo1i 

(epistemological issues), we will need to question (pose as 

common- sense :iotions of schooling. This can be done through an extens 

of video-taping within actual classroom setti ngs. 
gathering. 

!lld ividua 1 te 
Instead of using video within a micro-teaching and self-reflective 

teaching model of analys~s, video-taping should occur during entire cla 
ofOialoai 

periods, over an extended period of time. Th i s video-tap i ng process 
Fref:-e 1 s the1 

constitutes Fre i re 1 s notion of codification ( 1970). Cod if i ca t i on cons-'s 
alist ic inqu· 

~rid in o d 
re-presenting the object of reflection (in this case, the classroom teact ' r E 

in condit i ons 
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ihance the tt 

:hing Model 

! refinement 

·ocess. 

973). 

epistemology aoo 

f ng 

as 

;elf- reflective 

e} to the subjects (teachers/students), in a fonn identifiable to 

:.,.id related to their experience. For example, Freire used photographs 

10 

·ng's dep i cting the existential situations of the peopl e with whom he 

The visuals used were familiar to his _subjects because they conta i ned 

tons and e.vents based on the subject's own descriptions of their 

These codified visuals become the objects that mediate the 

jects in the i r critical analysis (decodification ) . The codifications become 

fZable · objects, challenges towards which the critic al reflection of the 

ers should be directed" (Freire, 1970, p. 107). The cogn i zable objects, 

1 re-presentations of the subjects in 1 ife- situations, posed as prob I ems 

the situationa1ity of the subjects. Self-reflection uoon 

is reflection about the very "condit ion" of existence, 

~ly, "critical thinking by means of wh 1ch men discover each other to be 1 in 

t~uation'" (Freire, 1970, p. 100). When this situation, or context, is 

as an "objective-problematic situation", subjects reach the stage wherein 

~ntervene fn their self-formative, hi stor~ca l context becomes a 

of codification will keep us focused on the person of the 

'tr {bel 1efs- practice, self- re fl ecti on on the self- for:nat~ ve process-

'I-centered paradigm) and allow us to use classroom settings "as 1s" for 

We will then use Freire 1 s theory of dia7ogics ~n decod i fying 

~dividual teacher's/student's3 understanding of the school ing context. 

rv of Di al oaics 
·ing entire class 

ti ng process 
~e i re 1 s theory of dialogics can be most effectively examined through 

l1istic inquiry. Dialogue is the 'encounter between men mediated by 
f i cation consists 

n' tirld , in order to name the world" (Freire, 1970, p. 76). There are 
classroom teac 

~in conditions required of subjects who enter into dialogue: 



1. a profound love of individuals 

2. humility 

3. an intense faith in man (this is an a priori faith in 

4. trust (established through. di alogue) 

5. hope (rooted in the person's incompleteness, 

that i ncompleteness; constant search) 

6. critical thinking (Freire, 1970, pp. 78-82). 

These requirements demand total commitment to the 

from those who choose to enter the dialogic relationsh1p. 

naive nor unworkable. They become, for subje~ts engaged in emancipato 

prax i s, a bas ic orientation t.o life • . 

The term critical thinking, as a necessary eleme!'lt in di alogue, 

be pursued and delineated further. Critical thinking ~s thinking wh~ch 

discerns and indivisible solidarity between the world and men and 

admits of no dichotomy bet•,o1een them -- th i nki ng which perceives 

reality as process, as transformation, rather than as static 

ent i ty -- thinking which does 1ot separate itse1f from ac tion , 

but constantly immerses itself in temporal ity without fear of tne 

:--isks involved. Critical tMnKing contrasts with naive think~ng, 

which sees 'historical time as a weight, a stratificatin of the 

acquisitions and experiences of the past,' from which the present 

should emerge normalized and ' well-behaved.' For the naive thinker, 

school ing ! 

the object 

the important thing is accomodation to this normal i zed 'today.' For !he process o· 

the critic, the important thing i s the continuing transformation of 'its in invest' 

reality, in behalf of the continuing humanization of men (Frei re, 191 ,fon . Personc: 

p. 81). ·tic education 

;gating the s 
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ii th in 

d recognition 

12 

.... 
requires critical thi nking and is capable of generat i ng critical 

commun i cation is based on dialogue, and educat i on i s based on 

, ation. Communication is concerned with mean i ng, understand i ng. 

for mean i ng and understandin_g centers our efforts with i n the 

fttic and person-centered paradigm for research. 

TlliS process of dialogue identifies the power relations within the 

room· Shared respons i bil i ty for what goes on is vita1 ly important. The 

on "what do 'He want t o happen i n here, wha t i s actua lly 

classroom," and "wha t are the poss ibi lities for i ndiv i dual s 

thi nkfog wh :ch context cons i sts of teacher- student, students- t eachers 

id and men and ecting critically (dialogics) on the med i ating object ( in thi s case , the 

:h perce ives . ~oe of the i r classroom si t uat i on), thus externalizi ng t he ir 

:s stati c erstandings of, and consequently mak~ ng expl icit the ir " real consc fo us ness " 

·om ac tion, 

it fear of tne 

at i n of the 

h the present 

e na i ve th i nker, 

ed 'today.' For 

ansfonnati on of 

~l>ieschooli ng si tuat io n. Dur ing th i s t ime, through d~a1ogue, 

~·pretat i ons are chal 1 enged and understand i ngs quest fo ned, con s~an tl y 

~g the object of di scuss ~ on as problemat i c. Throug h t hi s ;rocess of 

'ousness ra i sing, sub j ects can ar:-- i ve at a greater awareness of t he 

'al context which fonns their lives, and al so create awa:-eness of thefr 

ity to intervene and transfonn it "(£. Freire, 1970, pp. 100- 108). 

lhe process of decoding the med i at i ng obj ects under ana lys ~ s t hus 

'sts in invest i gat i on of the sub j ects' th i nki ng concerning the ir , . .:: 
I 1 I e-

men (Fre ire, 1970, Personal underst and in gs ·become educati onal . At the same ti me "all 

'Entic educati on invest igates th i nki ng" (Frei re, 1970, p. 101 ) . 

litigati ng the s ubjects' th i nk ing leads to further i nvest i gat i on, henc2 



education and personal understanding are 11 s imply different moments 

process" (Freire, 1970, p. 101) . 

When subjects begin to ma ke expl icit their views 

begin to see how "they themselves acted whil e actuall y exper iencing 

situation they are now analyzing, and thus reach a 'perception of 

previous perception' 11 (Frei re, 1970, p. 108). Achieving th i s 

reality is perceived di fferently: 11 By broadening the hori zon 

perception, they di scover more easily in the ir 'background awareness• 

dialectical relations between the two dimensions of rea l ity. 11 

o ~nr.ess of decodification brings about new percept ions and the 

''new knowledge" (Freire, 1970, p. 108). · 

The framework wi th i n wh ic h the decodif i cation 

would be phi 1 osophi cal in nature, i .e. concerned with the theory/ prof 

theory of the teacher {beliefs/practice). 

of the teacher regarding beliefs about learners, t he 

noti on of knowledge, what i s of value, the nature of soc ~ a l 

the class :-oom , etc., coul d all be areas for analysis. What 

s-cude!1t.s say regarding school i ng, and what they actual l y do can be 

d ramat ~ cally re-presented to them through video-tape. If 

discrepency, it will become evident (level of awareness ), 

changed or more infonned prax i s cannot be guaranteed, the 

. 

pos~ t iv e change i s present. In short, this fonn of analys i s would al 

explore the culture of a particular classroom, and \tKlUld keep us 

wi thin t he person- centered paradigm of teachi ng effect i veness. 4 

CONCLUSION 

There are val id alternati ve frameworks for analyzing school probl 

issues·. I bel i eve i t to be in the interest of the field 
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the world, t 

:his 

i zon of their 

I awareness' 

:y •II 

. the 

t 

o can be 

t here 1s 

rnd al though i 

?S S. 4 

;c hoo l prob 1 SftS/ 

, i nst;uctional 

l09Y to broaden its theory-base and explore other 1 i_terature with i n 

on and to integrate different theory/practice with i n our 

uatizations of the field. Different frameworks for defin ing the 

dS of schooling ask different questions for research. The field of 

tional technology has much to offer the general field of education. 

research po ten ti a 1 is great. 
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FOOTNOTES 

1. This section of my paper on Teaching Effectiveness Rese 
from chapter five "Teaching Effectiveness Research: Impl icatiol'I: 
Professi anal Devel opment 11

, i n the book · 
Lookin At, Talkin About, and Livin with Children: Reflections 
the Process of Schooling, by Russell • Dobson, Judith E. Dobson 
Randall Koetting (in press, fall, 1985) . ' 

2. Freire' s Education for Critical Consciousness (New York: 
Press), 1973, gives examples of visuals used in the codification 
a detailed discussion of the codification/decodification process p 
Pedagogy of the Oopressed (New York: The Seabury Press ), 1970, ~ht 
three. 

3. Frei re's notion of "teacher- student with students- teachers
the shared respons i b i lity that exists withi n the class~oom setting. 
teacher i s student, and the students are teachers. Th i s · 
.semant ic s, but a real i ty. We 1earn from each other. 

4. I believe El 1 iot Ei sner 1 s (1979) notion of educat ~onal 
connoisseurship/educational criticism i s i mportant here~ See also 
Dobson and Kess i nger {1980), who propose a model for Staf f Develoixnen 
examines an individual 1 s philosophical beliefs and teaching practice .. 

• 
Curri c 
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Abstract 

This study sought to determine if an interactive video 

t ern of instruction taught CPR (cardiopulmonary resuscias 
tation) as effectively as traditional instruc tion . Using 

standards of the American Heart As s ociation, the s tudy wa s 

designed with two randomized groups to be taught ei ther by 

live instruction or by interactive video. Bot h groups were 

taught theory and skills of basic life support includi~g 

single rescuer (heartsaver ) , two rescuer, obstructed airway 

and infant rescuer. Following instruc t ion and practice, 

separate CPR evaluators tested individuals from either group 

without knowing the type of instruction they had received . 

For both the written test and the performance of heartsaver 

skills on the first attempt, there was no significant di~-

ference between traditional CPR instruction and instruc~ion 

by inter~ctive video. Additionally , the interactive video 

system taught obstructed airway in bas ic li fe s upport better . 
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CPR Interactive Vi 

EFFECTIVENESS OF INTERACTIVE VIDEO TO TEACH 

CPR THEORY AND SKILLS 

This study was initiated in response to a requ~ 

the American Heart Association to validate if an int 

video system of CPR instruction taught as effectively 

traditional instruction . The rationale for develop~ 

the interactive video system was based on the need fur 

availability of CPR instruction. 

campaigns have been to train instructors, approximate~ 

same number of individuals enter as instructors 

the number leaving. The demand for CPR courses 

been greater than their availability (Nelson and Brown, 

Chances against having a trained CPR rescuer 

States have been 18 to 1 (Hon, 1982) . 

mental means of instruction, a 

· With the aid of instructional technology. An effectin 

CI 

w1 

Ac. 

out of t 

may neve 

and infl 

plement 

approach 

first ai< 

of teachE 

who provj 

of instruction could be applied to round out public ad so that t 

fessional needs for CPR instruction . materials 

Background 1n Washin 

The value of training large numbers of indi victuals !t CfR rec om 

CPR skills is well established. Mortality statistics an: showed th . 
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of cardiac arrests occur in the home (St. Louis, 

evident a need for family members and others to 

CPR background to draw upon in the event of an emergency . 
b!ve 

Even with effective community services, prompt CPR efforts 

U those · at the scene could make a great difference in the 

cor.diti~n of victims of arrest and unconsciousness. 

Across the country, communities vary in their ability to 

bndle emergencies and to instruct residents in CPR. Cost is 

always a factor and people have to be motivated to take time 

out of busy schedules to prepare for an emergency that t he y 

may never face. Professionals are in a position to identify 

and influence target groups about CPR instruction and to im

plement a practical plan. Sousa (1982) reported an organized 

i n the l'nit~: approach used in the Connecticut school . s ystem . CPR and 

vide a 5 ·op:. first aid instruction were incorporated into the working day 

:; was sough: ~ teachers and staff. Cost included the salaries for nurses 

effective . who provided the instruction, salaries for s ub stitute teachers 

rnblic and •• so that the regul·ar teachers could be released, a nd cost for 

materials. St. Louis (1982) reported another target group 

in Washington. Physicians were surveyed to determine their 

idi vi duals 1r. CPR recommendations for spouses of heart patients. Findings 

t t i s t i c s anc h s owed that only 40% of physicians interviewed reco~.T.'lended 

:struc1:iJ"" ~~ "n~ ··'"' instructi ·:J!; fo:- spo"t;ses. ?hys:'..cia:-1 e-8.~:;atior., ee.se c:~ 

-. : ~: 
- ' 
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With the need for readily available CPR instruction 

over the years, a variety of self learning and media 

strategies have been devised. 

Strategies of Instruction 

Research reports of CPR instruction have compared 

effectiveness of teaching strategies on cognitive and 

performance and have also looked at retention of kno~ 

and skills over time. Safar et al. ( 1 981 ) reported 

initiated in 1973 in which adolescents were taught 

live instruction, a self training system, repeated 

ing without manikin practice, and the self training 

with film viewings. The self tra~ning system taught~ 

tively as live instruction and better than repetitive rr 

viewing. The self training group was tested 

formance at 3 and 12 months post instruction with a deer 

to 50% or less of students passing skills by 12 months. 

another study (Gombeski, Effron, Ramirez and Moore, 19' 

participants completed either an eight hour, 3 session c 

or a four hour single session course and were tested f~ 

nitive and skill retention after one year. While skil~ 

performance was below certification level for both grou~ 
.... ;\,•• at one year, knowledge and skills were significa!'ltly .. ::.g .. ~ 

~.,,..,.: c.c::...c:-n '"''r~ ~tf"'.;.....:... ~ I ~:?!; \ ~=-· -- --- -· J c. .... -~ _ ... oJ ..... ~ - , '" 
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:i1 eight weeks post instruction, both groups demonstrated 

eognitive knowledge at a mastery level. 

.,sterY in both groups. 

Skills were below 

Additional course descriptions using media have been 

eported in the literature. DeBaca (1983) described a CPR 
r -
course . offered to hospital employees that incorporated t he 

~a of slides and audiotape followed by live instructor de

monstration and return demonstration. After a five mon t h 

trial period, the cour~e was evaluated favorably. Rehm ( 1983 ) 

r~orted the effective use of a videotape on CPR as part of 

instruction given to parents whose baby had been hospi t alized. 

The abundance of strategies using media to teach CPR over the 

last decade and longer, suggests wide acceptance that medi-

ated instruction particularly with a self learning/ pacing 

component may help with existing needs for effective CP?. 

instruction. 

C?R Interactive Video 

With recent technological advances, exploring how tech

nology could further facilitate CPR instruction was a natural 

next step. In 1981, Bessinger reported a compute~ and video 

i~structional system developed by David Hon of the American 
.. 
~~art Association and other specialists . 

:'~~- ~: :~_·.=-~ :"' -_. ~,, _;... ~ -.J-= ~-· - c: -,....,. •rT"\ ,or-.r. ~,.. - .... ..,.., er ~~ "'\,...~ ... . ·...:::-,,... ...:: ~ -,.. - - _..;: ..... • ! _ ..... - • c '- . ..) __ :: .:..... .. ---..:. ••Ji,)~ =:::.~- .... ... _ · ...... =- \ _ _. ::- ... ....i._;:. :..; 
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The videodisc was selected over videotape because 

rapid random access capability . Needed pictorial 

could be displayed without delays that might inter 

learner's concentration. Immediate feedback 

to reinforce pertinent information. 

The audiotape device was engineered 

contain sound on the videodisc during freeze frames. 

videodisc does not play or record sound unless the d!. 

running. When sound accompanies a still picture ab Jut 

video frames are used up every 15 seconds. 

still pictures were needed for the large program, no d 

space could be wasted. Hence a random access audio 

was created (Hon, 1982). The CPR instructional design 

the software included key elements of i nstruction that 

be g iven in a l i ve situation such as: 

measures, ( 2) orient ation to the ins t ruc tiona l se tti~, 

definition of terms, (4 ) orga nizat ion of pres ent at i on 

to objectives, (5 ) practice opportuni ties, (6) re1undL 

strategies, (7) moti vators and .( 8 ) evaluation 

Theoretical Framework 

Systems theory as described by Von Bert alar. f fy 

,.. ,=3 T~ d ( 1Q 7 1 ) b • f 1 , • ,.... ._«•. ~; c..:1 ·~ na zzar _, ~ can serve as a as2 s or _ooKl!'le: 
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~th stoppage of respirations, life sustaining oxygen rich 

air (input) cannot come into the system. Carbon dioxide 

not be exhaled (output) from the s ystem. A rescuer can 
{second syste.m) provides behaviors ( ou~put) through compres-

sions and ventilations etc. to assist the victim's system 

oper~tion . Resumed breathing or appearance of a pulse in 

the victim would represent examples of feedback to the rescuer. 

When learning via interactive video, the learner as an 

open system acts on the closed system of hardware and software 

~nderin~ it open (A videodisc-based course, 1983). 

The learner's behaviors (output) with the turn on switch and 

11ghu pen to activate the menu of topics, initiate the open-

ness . In addition, just as rescuer acts on a victim's system, 

the learner-rescuer acts on an adult or infant manikin's 

system made possible by sensors ~nd interrelated connecting 

~~ts. Feedback elicited through the sensors and presented 

~sually on the monitors, or by s ound or touch, permits the 

learner to determine if the objective to be learned has been 

attained. For example, w~en being instructed, if hand place-

~ent for compressions is correct, the information appears on 

the monitor and a specific tone is sounded. During CPR tes:ing, 

these feedback clues are withdrawn to more closely simulat e a~ 

-lc: :.:.al resc:.:e. Af'te~ testing feedbc.c t: is g :_"'._:-e r .. 
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be done and it was carried out at a middle atlantic 

ureate school of nursing. The American 

set forth these requirements: ( 1) Study population if 

have no prereading, had never been certified and 

basic education level, (2) instruction would run 

maximum and might be given in two segments, and (3) 

tors at the national office of the AHA would not be 

in evaluation. The evaluation requirements included 

(1 ) Evaluation to be given immediately after classes 
' 

Evaluation to be conducted by three evaluators who wen 

instructors but who did not give the instruction, (3) 

ation would be made of first efforts 

The final number certified on first performance would bt 

recorded. 

Method 

The present study was designed to examine t he leu ' 

outcomes from CPR interactive video instruc t i on as t !'le; 

compared to out comes from conventional instruction. ~~ 

tical question was, could the interactive video system 

A 

a resea 

and sch 

tors an 

researc 

give in 

B.A. wa 

and pro· 

technic ; 

as effectively as live instruction. In accor d with A.'!ler! sensor ' 

Heart Association standards, two comparis on groups This haJ 

with fifty students in each group, were p2.anned a:;d notch SE 

., 
~ ~'.:>n or 

Anot~er ~i~ty were tc have 1!¥e ins ~ruct i c~. 
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r ate evaluators who were to be CPR instructors but did 
sepa 

~ instruct this population, were to test students from 
t!O" 

group without knowing their mode of instruction. The 
either 

nason why it was import~nt to look at firs t performance was 

to examine the effectiveness of instruction at the same point 

for both types of instruction . For individuals who had un

successful first attempts, additional assistance would be 

offe~ed because rescue skills need to be mastered in order for 

a person to give effective help to a victim of an actual 

e;nergency. 

A core team consisting of a project director (P .D. ) and 

a research assistant (R.A.) worked cooperatively t o obtain 

and schedule the sample populations, arrange for CPR instruc -

tors and evaluators, and provide places for instruction. The 

research assistant was a certified CPR instructor but not 

give instruction or conduct testing during the study. The 

R.A. was present when students learned with interactive video 

~ion. Tl:e... and provided minimal assistance when needed to overcome a 

o system in 

with Arr.e-:-! 

oups 

technical snag in the system. As an illustration , when a 

~nsor did not work in the prototype manikin , the R.A. help ed. 

This happened on a few occasions as when the temporary landmark 

a~d i=~:~~ M~ch sensor became unglued, the R.A. showed the correct loca-

;;:!.')n or w'.ie:-. the f ir.ger sweep senso~ 
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The population samples in the study consisted 
0 

primarily in the young adult years between 

were less than a dozen learners between 20 and 50. 

the learners were nursing students. The remainder 

acy students or other university students. 

taught in the live instruction situation and three ev 

tested students. The instructors and evaluators had 

certified by the American Heart Association. Between 

ber 1982 and April 1983, 48 participants received batt 

support CPR instruction by interactive 

tional teacher taught instruction. 

Students were scheduled in such a way that the t i 

CPR instruction would not conflict with course related 

in their schedules. CPR was not scheduled during major, 

times such as during mid term or final examination pe~ 

It was also not scheduled during the holiday periods su 

Thanksgiving and Christmas when many students would be 

Individual changes in scheduling had 

time due to illness or other reasons. When students c 

appointments, they were rescheduled. In 

situation, not all students were able to 

session at the same time. Seven s tudents who 

s es sio~ di~ not retur~ for a second ses~i on . 

!ive instruction si~ ua~ions given. 

a grc 

retur 

finis 

group 

1mate 

d!ys 

an avo 
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Resul 1 -
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1e t o return for the second session and had to be re-

Some students who completed the heart saver 

were scheduled at their reques t with a group 

to comp~ete the other components of basic life support because 

the time agreed with their individual schedules. There were 

times when the system malfunctioned and although it was ser

riced promptly students had to be rescheduled. 

Of the forty eight students who completed CPR instruction 

on the system, approximately four fifths finished as part of 

a group of two or three students. An additional two did not 

ttturn after the first instruction. Students on the system 

finished instruction at different times singly, in pairs or in 

groups of three. Arrangements were made for testing whe n approx-

imately six stud ent s were ready to be evaluated. Th e spac e o~ 

days between learning and testing differed for students with 

an average time of 5.60 days between completing CPR i nst r uction 

Md being evaluated. 

Results 

For skills, using a 2 tail test with an alpha error eq ual 

:ock t he f!. to · 05, the null hypothesis for each of these tests may be 

st ated as follows: The~e is no significa~t ~i~~erence t~~~ee~ 

---,... ~ ·-=- -· ""': 
wi.. c · - ~asse~ th'= test. 
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Tests were done to determine if skill level differe 

for heartsaver, which emphasizes_ a single rescuer , 
basic life support which consists of skills 

rescuer, two rescuer, obstructed airway and 

formed on an infant. These were followed 

skill components of BLS. The statistical 

with heartsaver are shown in Table 1. 

Table 1 

Z Test for Basic Life Suooort Components 

INTERACTIVE VIDEO (N=48) 
COMPONENT % PASSED 

Single Rescuer 60.42 
(Heartsaver) 

Two Rescuer 68.75 

Obstructed 87.23 
Ai."YYWay 
(Conscious) 

Obstructed 86.96 
Airway 
(Becomes Unconscious) 

Obstructed 81.25 
Airway 
(Found Unconscious) 

Infant 43.75 

Obstructed 70.21 
Ai:rway 
(Infant Conscious) 

'Jtst:"J.c:.ec 6e .09 
[:._ ~ .,.......rc.y 
(Infant Unconscious ) 

* Sigr~fica~t at 1.96 

% FAILED 

39 .58 

31.25 

12.77 

13.04 

18.75 

56. 25 

29.79 
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% 
TRADITIONAL (N=51 ~ 
PASSED 

41.18 

57.78 

71.11 

53.33 

51.11 

56.82 

79.55 

6L.44 

% FAILED 

58.82 

42 .22 

28.89 

46.67 

48 .E;. 

43.18 

20.45 
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statistical tests were performed on individual skills 

life support instruction. Table 1 shows 

significant difference in situations of an obstructed airway 

or the conscious adult, becoming unconscious and when found 

unconscious . In these instances more skills were passed on 

first. a ttempt by students who learned on the interactive video 

sptem. The rejection region for~= .05 is Z > 1.96 or 

Zi - 1 . 96. Using classical analysis, the hypothesis for heart 

saver cannot be rejected and it must be concluded that there is 

no significant diff~rence between ~tudents taught by the ·inter-

active video method and those taught be traditional instructio~ . 

For basic life support, the hypothesis is rejected for 

an~ = .05 and it may be concluded that a significantly greater 

proportion of students taught by the interactiv e video method 

passed basic life support on the first testing than did stu-

46 .6( dents taught by traditional instruct ion. 

48 .89 

43 .18 

20.45 

In the knowledge section, all students completed a paper 

and pencil written examination. The same set of 50 multiple 

choice questions drawn from the American Heart Association 

questions were answered by both groups. Mean scores were as 

follows: For the interactive video group 84.35 and the tradi -

tional group 82 . 76 , no sign. dif. atc:i(= .05 (sign test z = l. 75). 

Eas ed or. theory and skil~ scores, i~ car. te c~~cl~ded 

r~a~ ~8r bet~ the written te~~ and the ;er~~r~~n2e c~ hear:-

~-..-p,._- -
_ .... 1,,; _···!-' '"" ' 
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Summary 

This was a study to determine if interactive v 

teach CPR as effectively as traditional instruction. 

of randomly assigned individuals were taught 

methods. Results showed that no significant 

between interactive video instruction .and traditional 

tion in both skills and knowledge wi t h the exceptiono 

ted airway in the adult. The interactive 

skills for obstructed airway in the adult 

The implication is that a technological means of ins t 

such as interactive video can be a valuable adjunct ~ 

to meet present demands for CPR courses. 

planned and will reflect this baseline 

the system. Variables stich as learner 

retention factors, cost factors as well as 

applications for interactive video need to be addressed 

In the present study it took approximately 6 to 8 ho~s 

basic life support in both groups including certificat i 

Discovering influencing variables related to time 

pursued. Retention studies need to focus on both 
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_THE EFFECTS OF SELECTED VARIABLES 
ON LEARNING A SPATIAL VISUALIZATION TASK· 

A REPORT OF RESEARCH IN PROGRESS • 

This paper describes a systematic research .program t 
designed to study the cumulative effects of selected inst 
variables on learning a spatial visualization task. The 
described in the paper are •in progress•, they have not b 

Background: 
Higgins developed a self-instructional programmed t 

Air Force cadets to read aircraft instruments and identify 
aircraft in the positions indicated on the instruments. A 
from the criterion test used to assess the effectiveness 0 
instructional program is presented in figure 1. The instr 
program included directions for reading the instruments a~ 
practice/feedback on identifying aircraft in the positions 
on the instruments. The program was highly effective whq 
the all male ROTC cadets for whom it was designed. Cadets 
participated in the field test on the program had mean per 
scores of 53% correct on a nine-item pretest and 87% corre~ 
item posttest (Higgins, 1975). 

stateme 
i• study 

J o-f two ( 
ilferent S · 
ting cues 
tbesized 
ive poin1 

dve point. 
~re effect1 

craft instrui 

iouns: 
Gibson's (1 

ions of d 
bi• use of z1 
J.t to aviat; 

isual teer 
Roshal (1 
angle (su 

ive point 
9 task. This 

l visuali2 
In 1983 Higgins adapted the Aircraft Instrument Compr 

program to a slide-tape presentation. The slide-tape prog~, .... lllN! 

the same direct instruction and practice · used in the progr 
The instruction in the slide-tape program is presented oral~ 
fixed pace with no opportunity to review information once it 
presented. The slide-tape version of the AIC program has b 
presented to several groups of students, mostly females, e 
teacher education programs at Arizona State University. ~ 
percentage scores . for these groups on a 10 item pretest ha' 
from 33% to 34% correct. Mean percentage scores for the gr 
20 item posttest range from 63% to 68%. 

The studies that follow are designed to identify instr 
variables that will improve the performance of female stud 
AIC test. 

1 
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Study ·1 
Joellyn Pollock 

statement: 
- . study is designed to determine the individual and combined 
!1115 f two different perspectives (subjective and objective) and 
'· ~rent sequences (attitude first or heading first) for 
~ng cues in the Aircraft Inst r ument Comprehension program. It 

thesized that presenting cues that start from the learner's 
tctive point of view (zero degree camera angle) and progress to an 

·ve point of view (45 degree to 180 degree camera angle) will be 
t~e effective procedure for naive. learners learning to read 

~aft instruments. 

nd: 
Gibson's (1947) studies of the use of 1 ine drawings with 
o~ions of distinctive features to teach aircraft identification 
hi• use of zero angle (subjective point of view) to teach gunnery 
~to aviation cadets is an ear ly effort to understand how 
ovisual techniques can ·be ·used to present effective instructional 

Roshal (1949) demonstrated the superiority of zero degree 
~angle (subjective view) over a 180 degree camera angle (extreme 

ive point of view) for presenting cues needed to perform a knot 
g task. This study extends the previous research to a complex 
ill visualization task . 

ds: 
Subjects: 

Female elementary education majors enrolled in IME 411 in 
~partment of Educational Technology will serve as subjects. 

lllter ials: 
Four versions of Higgins' AIC sound-slide program will be 

~ed for this study. In the first program, the learner will be 
ted to read the instruments from winside" the aircraft pictured 

jective orientation). In this program, the attitude indicator 
lbe presented first because it can be read from a subjective 
~ation without having to mentally rotate the aircraft pictured; 

the heading indicator will be presented. The second program wil l 
~e the subjective oriented cues with a heading then attitude 
•nee. The third program will combine objective oriented cues 
s oriented from outside the aircraft) with. an attitude then 
ing sequence. Storyboard samples of the four programs are 
~ted in Figure 2. The fourth program presents objective cues with 
~ing then attitude sequence. 

hocedures: . 
A posttest-only control group experimental design will be 

Subjects will be ·randomly assigned to one of the four treatment 
·p, Each group will meet separately to view their version of the 
1;uctional program. The er it er ion test wi 11 be administered at the 
~ Usion of the instructional program. Subjects' posttest scores on 
, Ide test will be analyzed using analysis of variance (ANOVA) 
e ures. · 



Problem Statement: 

Study 7 
Kimberly Koenigs 

This study is designed to examine the affects of t 
on performance of a spatial visualization task. Pre-i~st 
be used to familiarize participants with the features (f 
right/left sides) and rotations (pitch, bank, and headin 
aircraft. 9 

Background: 
Two studies have been identified which directly rel 

hypothesis that use of a pre-instr~ctional program will a 
raise the scores of naive learners on the AIC criterion t 
Rako~ (1983) found that when children use pictures to soi 
tasks and are required to rotate objects with inherent ft 
descriptions, their performance is s·ignificantly lower th 
objects with inherent features are used or when language 
supplies a feature description, is used. Seddon, Eniaiyeju 
(1984) found that remedial i nstruction which made use of ' 
models, ·shaded diagrams and simple media animation techni 
effective in teaching Nigerian students (predominantly t~ 
to identify chemical . molecules in various positions of rot 

Methods: 
Subjects: 

A sample group of 150 undergraduate 
participate in this study. 

Materials: 
A series of slides will be prepared to present, ~ 

screen format, instruction, practice, and feedback relating 
perspective aircraft features and rotations. An audiotape 
supplement the slides by providing oral instructions, promp 
feedback related to tha illustrations of aircraft presente 

Procedure: 
A posttest-only control group experimental des itn 

used. The experimental group will be presented pre-instru~ 
AIC program, the AIC posttest, and an attitude questionnairt. 
control group will be presented the AIC program, the AIC poa 
the attitude questionnaire. 

The AIC post test scores wi 11 be statistically ana 
using_ analysis of variance (ANOVA) procedures. Response tot 
attitude questionnaire will be analyzed to determine if stu~ 
the pre-instruction to be helpful in performing the AIC tast 
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Study 3 
Randall R. Molina 

statement: 
t•

1 
study is designed to determine the effectiveness of imagery 

!11 ~on on learning a spatial visualization task. The effects of 
~tation demonstration and visualization practice on learner 

a;:: performance will be examined. The differential effectiveness 
imagery ~strategy for subjects with high and low visual ability 

~e determined. 

f:~~~~' Eniaiyeju, and Jusoh (1984) investigated the effects of 
uzation instruction on learning to identify illustrations of 
cal molecules in various positions of rotations. Subjects 
eceived inst_ruction in visualizing the effects of rotation 

'rmed sig.nif i~antly better on a Rotations Test than a comparison 
p They also determined that a 10 degree stepsize using dissolves 
~n slide changes was significantly more effective than larger 
izes and abrupt slide . changes. 

. . 
Subjects: 

The sample will consist of 120 undergraduate education 
rienrolled in an Instructional .Media Education course randomly 
tgned to one of f_our treatment groups. 

Materials: 
The materials will consist of a series of slides which (a) 

"trates how to use a four-step procedure to construct a mental 
of an aircraft in the position indicated on aircraft 
~ents, and (b) provides practice using the four-step 

alization procedure. The visualization instruction will be 
ded in the most effective version of the AIC program produced in 

previous two studies. Treatment combinations of visualization 
utration and practice will be prepared. Two levels of 
lization demonstration (presence and absence) and two levels of 
'ce (presence and absence)" wil 1 be completely crossed. 

Procedures: 
. The Cards Rotations Test will be administered prior to 

~ting the experiment. Subjects will view the AIC program then 
lete a twenty-item criterion post test and a brief questionnaire • 
~est-Only 2 X 2 factoriai experimental design will be used. 

.re 4 illustrates the experimental design. A univariate analysis of 
ance will be performed to determine the individual and combined 
ts of demonstration and practice on posttest scores. Data from 
s~atial visualization ability test and the post-instruction · 
;~nnaire will be correlated with posttest scores. A significant 
Hence is expected for confirmation of the hypothesis that 
~y instruction which includes both visualization demonstration 
Visualization practice can improve learner posttest performance on 
. tl.al visualization task. 
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The purpose of the study was to determine the effects 

of multiple and linear visual presentation and cogni.tive 

ttYle on performance in a visual location task. The study 

.iso considered whether the scores in a visual location task 

were affected by the interaction of presentation mode 

(lltlltiple and linear image presentation) and of cognitive 

s·tyle (Field Dependent and Field Independent). 

Most of the research on field-dependence-independence 

has b,een conducted by Witkin and his associates and is 

summarized in a 1977 issue of the Review of ·Educational 

~search (Witkin, et al., 1977). Field independents ( FI) 

can give structure to unstructured material and can separate 

an item from · its overall context. Field dependents (FD) on 

the other hand tend to respond holistically to stimuli. 

Compared to FI's, FD's have a greater need for and are more 

dependent on external sources of structure and organization. 

When recalling information, the thought strategies of 

FD's and FI's vary greatly. Field dependents are not likely 

to depart from the dominant arrangement of the total visual 

as given, and tend to remember the most noticeable cues , 

whet~er or not they are relevant. Information recall in 

FD's is facilitated if major visual cues are made relevant 

and is hindered if important cues are irrelevant or if 

relevant visual cues are not salient. Field Independents 

~ wr226 
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tend to be able to -identify the most important Vis 

whether or not they are the most important ·(Wilkin 

1977). 
' 

In recent years the field of instructional me 

begun to develop an empirical base which combines c 

~nique medium (visual ) characteristics and psycholoai 

requirements of specific learning tasks (Allen 1974). 

existing empirical base is lacking with 

presentations, perceptual types, i.e., cognitive 

visual location tasks. 

The typical format of visual image presentations 

consistently been linear. Since it appears Field Depe 

individuals may have difficulty in mental retention of a 

visual from image to image, the linear format of visual 

presentations may be inappropriate. Hence, 

the format of large amounts of the existing 

would not be effective for FD individuals. If the use 

multiple image presentation enhances the ability fort~ 

individual to learn visual tasks, then the design of 

instructional media may be made beneficial for FD's. S' 

the FI individual seem to have the ability to retain Vi 

images mentally, multiple image presentation may not re 

in significantly different performance than linear 

in a visual location task. However, it would seem 
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r-easonable to expect that multiple image presentation would 

reduce the visual task factor, for FI's as well as for FD's. 

If data can be produced which supports the idea that for 

certain learning tasks and certain cognitive types, a 

specific format is effective, then instructional developers 

would be able to utilize the results in alternate media 

design (Whitley and Moore, 1979). 

Method 

[µb j ects 

The subjects of this study were 150. undergraduate 

college students enrolled in professional education courses. 

One hundred thirty two (132) students (40 male, 92 female ) 

completed accurately all phases of the experiment. These 

subjects were identified as field dependents, field 

independents and neutral by means of the Group Embedded 

Figures ~ (GEFT), (Wilkin et al, 1971). Since the tes t 

manual set no guidelines for grouping, subjects were grouped 

into the above categories in approximate thirds according to 

their scores, i.e. , scores of 15 and above were classified 

as FI (N=47), ll to 14 as neutral (N=45) and those with 

scores of 10 and below as field dependents (N=40). The GEFT 

has a range of scores from 0-18 . A median split was 
i linear imagetT 

1ld seem 
rejected because of the closeness of low FI and high FD 

scores. 
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Materials 

The experiment used a visual location task 

designed to test the subjects ability to select 

picture from a group of three similar 

three quadrants (in random order) of the criterion Pi 

These pictures (15) represented a variety of pictorit 

styles and were selected from instrument designed by 

( 19 78). Two treatments were _ developed. All . pictures 

quadrants were made into Black and White 2 

eliminate the additional factor of color. They weret 

videotaped via a film chain in a television studio. 

Treatment one (linear) presented each quadrant of the 

criterion picture separately for two ( 2) seconds, 

another. The criterion picture was then 

two similar pictures for a total of si~ ( 6) seconds. 

treatment two (multiple) each of the quadrants were 

presented simultaneously on the screen for a 

(6) seconds . As in the first treatment, the criterion 

oti•, the 

Th 

(Witkin, · 

d&Y and s1 

11Ultiple 1 

treatment 

televisior 

and under 

videotaped 

The subj ec 

the criter 

p.icture. 

variable a: 

3x2 analys . 

hypotheses : 

pictures were then presented with the other two similar the criter: 

similar pictures for six ( 6) seconds, The criterion scort significan1 

was the total number of correct choices (0-15). The 
. . lat pictures used, chosen by a panel, the criteria of s1m1~ 

subjects vj 

Significant 

content, detail and format. Both treatment groups saw tht cognitive s 

exact same stimuli materials. 
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~ 
The experiment was conducted in two phases. In phase 

ozie, the subjects were given the Group Embedded Figures 

~· This is a timed test and takes approximately 20 

ainutes to conduct. The reliability of this test is . 82 

(Witkin, · et al. , 1971). Phase two took place on a separate 

day and subjects were randomly placed into the linear or 

>ictures ~ multiple treatments groups. Subjects viewed the assigned 

'. slides, tt treatment .in groups of eight or less and viewed the same 

5 

~y were thtl television screen ( 25") from approximately the same distance 

:udio. and under similar conditions. Because both treatments were 

: of the videotaped, timing, and lighting etc. was held constant. 

1ds, The subjects indicated on the answer sheet (optical scan) if 

~nted with the criterion picture was the first, second or third 

~ conds. In picture. The total correct answers were the dependent 

s were variable and the subjects had scores ranging from 0-15. A 

!Jeriod of s 3:t2 analysis of variance was used to test the following 

criterion hypotheses: there is no ( l) significant difference between 

wo similar the criterion scor~s of FI' s, neutrals, FD' s, ( 2) 

t erion s core significant difference between the mean scores of the 

) • The subjects viewing the multiple and linear presentations, (3) 

a of similar Significant interaction of student mean scores between 
. e 

,roups saw tn cognitive style and presentation mode in a visual location 
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task. The independent variables were presentation 

cognitive style. 

Results 

A summary table of the factorial analysis 

based upon the table of means (see Table 1) is 

Table 2. As can .be seen, the college students 

upon their classification as FI, neutral or FD 

significantly different F(2,131)=7~91, p=.0006 

1ocation task. A s~condary analysis using the 

Multiple Range Test indicated that FI's (X=l0.553) and 

Neutrals (X=9.533) both scored significantly 

FD's (X=S.200). Table 2 also indicates that 

mode (linear vs. multiple presentation) was not 

significantly different F(l,131)=0. 79, p=0.3747 

study. In addition, there was no significant 

between presentation mode and cognitive style 

p=0.4033. The fact that FI's mean scores was 

higher than FD's was predicted. However, the results 

indicated there were no significant difference in trea 

Added to this fact that FD's 

deSCl 

task. 

shoul 

the c. 

that · 

those 

hypotl 

would 

pictuJ: 

screen 

compar 

Field 

types 

respec1 
groups was surprising. 

{from ~ 
actually had higher mean scores on the linear presentati 

Haptics 
(X=S.333) than on the multiple presentation (X=S.053 ) ~ 

unexpected. Both FI' s and neutrals had higher mean sco 

on the multiple treatm~nt than on the linear presentati' 
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INSERT TABLE 1 and TABLE 2 ABOUT HERE. 

Discussion 

Because of the characteristics of FI and FD subjects 

described earlier by Witkin, it was expected that FI's would 

score significantly higher than FD's on a visual location 

task. The results of this study confirmed this. This fact 

should strengthen the premise that there are people who have 

the characteristics of FD and FI as described by Wilkin and 

that the GEFT does indeed identify these individuals with 

those characteristics. As noted earlier, it was 

hypothesized that a multiple presentation of three quadrants 

would be beneficial to FD types in selecting the criterion 

picture, because all visual information would be on the 

screen at one time and not separated. Howell (1972 ) in an 

comparison of Lowenfeld's Haptic-Visual theory and Witkin's 

Field Dependent-Independent theory, suggested that Visual 

types and Haptic types (from Lowenfeld) tend to match 

respectively Field Independent and Field Dependent types 

(from Witkin). Whitley and Moore (1979) reported that the 

Haptics scored significantly higher with a multiple 

Presentation of a visual location task than with a linear 

wr226 
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presentation. However, these findings 

and in this present study and the mean 

individuals were actually higher 

than the multiple presentation. Whitley and Moore ( 

inferred that multiple image presentation might tend 

facilitate the retention and comprehension of visuai 

for Haptic individuals, thus the inferred FD types. 

results of the present study may bring 

close relationship between Haptics and 

suggested by Howell (1972) and thus questions Whitley 

Moore's inferences as presented earlier in this paper. 

Previous research comparing multiple and linear 

presentations have also tended to produce conflicting 

results (Whitley and Moore 1979) as does this study. It 

appears that there may be other factors which may be 

interacting with presentation mode and cognitive 

might account for the unexpected results. These 

might include intelligence, sex or experience in vi~· 

visuals as well as others . These factors should be s 

in the future. Until further results are presented m 

developers cannot be sure that multiple visual p-:-esenta 

will be of assistance to field dependent individuals as 

suggested e~rler in this paper. 
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Table l 

correct answer Means by Cognitive Style and Treatment 

Overall 
N Mean Dependency 

Field Independent 47 10.553 
. Linear 19 9.789 

Multiple 28 11.071 
Neutral 45 9.533 

Linear 23 9.435 
Multiple 22 9 . 636 

Field Dependent 40 8.200 
Linear 21 8.333 
Multiple 19 8.053 

overall Treatment 
Linear 63 9.175 
Multiple 69 9.783 
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Table 2 

3 x 2 Factorial Analysis of Variance 

Source DF Sum of Squares Mean Square 

Model 5 139. 62026 27.92405 
Dependency 2 119.77540 
Treatment 1 6.00410 
Dependency 

X Treat• 
ment 2 13.84076 

Error 126 953.37215 

Corrected 
Total 131 1092. 99242 

* p > • 001 
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INTRODUCTION 

In the process of writing my report on action research at 

.a four-year grant, I have decided that my contribution to my AECT 

will be to share some insights that I have gained as a result~ 

range of experiences. I also wish to describe certain methods 

proved useful in the application of technologies demanding a great 
participation from persons involved in a research. I offer these 

in the spirit of sharing and discussing. Thus I as k you not to 

presumptious my announcement of new trends; they are proposed in 

of current ideas emanating from the scientific community and schol . 
them Longsheet (1982}, Sussman and Evered (1978). 

First I will describe the mAnner and extent to which the~ 

variable affected my process of evaluating an open model of peda~ 

shall then indicate some lessons I have learned while investigati~ 

action research groups at university level. 

a case history from a research of my own and two from current actiOJ 

literature. The core of my expos~ will be the principles about pa 

and action research which I distilled from conducting a collective 

colloquium with popular educators. (For term, see note (1) . • F1.rr-tller 

show how a participatory approach in action research can serve asl 

for writing a script, research proposal, course outline or project 

Finally I will discuss the need to use action research to br' 

gap between practice and theory. 

I The Participation Variable 

consider 

revi sion 
the role 

experiem 

In 

teaching 

obliged t 

some of n 

1nd ul tin 
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important 

aent but • 

process. 
fcal: an· 

cipant ob! 

fie 1 d, in, 

that the 1 

environmer 

aim to chc 

educationa 

students rr 

I na 

1979 at th 

native ·res 

poss ib 1 e d 

position. 

Let me state here that I consider action research a worthwhile and the sec 

paradigm in the field of instructional technology. In areas such as an action 1 
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assessment, curriculum development and innovation, action research i s as 

valid and productive as the more favored systems approach, which has been 
considered the rational, organized and experimental mode of evaluation and 
revision . In the latter approach, targeted populations were relegated to 
the role of prospective customers rather than that of participants. My 

experiences have led me to support action research. 

In 1973 I was faced with the dilemma of evaluating an open model of 

teaching without adequate instruments. Required to evaluate yet equall y 
obliged to avoid disturbing or manipulating any variable, I turned wi th 
some of my colleagues to ethnographic tools to examine the pedagogical fie l d 
and ultimately determine its significance. At the end of the research peri od 
r made a sunmary report, or analysis (Morin, 1979, 1980 ) . To my astonish
ment, I discovered that we had omitted from our assessment process some 
important evaluation components. Why? We had wanted to change the environ
irent but we had failed to involve the students as participants in the change 
process. Eventually we constructed a model that we called anthropopedagog
fcal: anthropo because we were employing ethnographic tools, mainly parti
cipant observation, and pedagogical because an educator is active in the 
field, intervening and working as a change agent . This impl ies, moreover, 
that the teacher facilitates student involvement in both their learn i ng 
environment and evaluation. If decisions are to be meaningful , they should 
aim to change, as often as necessary, the objects and resources in an 
educational setting to render it more supportive and productive. Hence 
students must participate in the totality of their learning experience . 

I narrated and publicized my research findings in a poster session in 
1979 at the AECT convention in New Orleans. I then decided to explore al ter
native research methods. My formative evaluation model suggested two 
possible directions, forcing me to deepen the epistomelogical roots of my 
position. One orientation was to function as an ethnographer in education; 

h a worthwhile and the second was to focus on action research itself, that is, analysis of 
a re as such as an action research mode 1 . 
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Actually I was identifying the theoretical foundations O·f 

research model so it might serve as more than a purely operati 
solve immediate problems. I aimed at producing practical knowl 
savoir-faire, which ultimately would permit an educator to Perf 

tasks more easily and solve issues that consume much energy, maij 
of teaching and learning more laborious than it needs to be. 

On the one hand I wanted to broaden my application of eth 

·education to a broader cultural dimension; I strove to underst 
between macroscopic and microscopic views of phenomena and evenu 
dimension has been explored in some of the research studies I h:a.vt 

but at the present time it has not yet been associated with action 

I was tempted also to examine the various ways action rese 
conducted in different parts of the world. In my search for model 
research and data analysis, I was curious to ascertain to what a 

research findings could find credibility in the scientific world. 
that criteria for an action research paradigm would en~ble us ~ · 

a research study remained faithful to its original methodology and 

gain in knowledge may be expected. 

Thus for four years I have 1 ived a sort of professional schi 
Half of me has aligned itself with colleagues in my field, as king a 
faithful to the definition of instructional technol ogy expounded in 

Los Angeles graduate courses (Tickton, 1971 ). 

(Instructional technology ) is a systematic way of 
designing, carrying out, and evaluating the total 
process of learning and teaching in terms of specific 
objectives, based on research in human learning and 
communication, and employing a combination of human 
and non-human resources to bring about more effective 
instruction. (P. 21) 

The other part of me affirmed my trust in a field approach c~ 

by the participant-observer tradition, drawn notably from prac tic~ 
pology (Bastide, 1971 ) . This. part of me looked for ways to intervel'il 
field more as participant than observer, yet always pr~occupied wi th 

acquisition and production of knowledge . 
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Although this divided aspect of my research life is apparent in my 

e·r I have discovered, I think, some avenues fo r enriching the t ra-
paP ' 
ditional font of instructional technology; thus I am either cured or at 
}east en route to reconcialiation. I have achieved a deeper understanding 
of the educational and instructional research mode. I have become better 

equipped, possessing both more tools and a more refined concept of action 
research, one which t ranscends pure applied research. I can suggest new 
tdeas· to enrich the systems approach and an alternate experimental paradigm. 

Let me acknowledge that my comprehension of a pedagogical action has 
tteen enriched by the analy~ical tools furnished by cert ai n i deas bas ic to 
anthropology . These tools have added clarity and dept h _to my perception. 

Now my reflections may seem to state general i ties but I relate them 
because they bring me to the conviction that one variable is omitted from 
too many research paradigms, namely participation. This component, wh ich is 
essential in action research, is also vital in certain developmental models 

5 

of instructional design. We must remember that a research study always emerges 
from a context, although experimental ists seem most at ease in a context-
free laboratory; they are normally not preoccupied that their research 
findings be reintegrated with their appropriate contexts . In all types of 
research a certain degree of contextual participation exists but in action 
research context is essential. 

I wish to emphasize my beliefs about context and partic i pation,recon
ciling these with deductive reasoning, rationality and the systems approach. 

II Lessons from the Field: Toward Reconciliation 

In recent years my research experiences have been numerous and 
varied, both frustrating and encouraging, but always enlighten ing in some 
~Y or another . In this part I will discuss briefly some studies in differing 
action research fields at university level and the study of a collective 
Wri ting experience wi th popular educators. I wi.11 then indicate the lessons 
about action research ga ined from these investi gati ons, not i ng espec ially 
~e part i cipa t ion variable. 
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2.1 Investi ations in Differin Research Fields at the Univ 

I have investigated several research projects that cla; 

in either ethnomethodology or action research. Since my observi 
be treated at length in another paper I will merely indicate the 
pertaining to participation as seen in two case studies. 

1. The PRIM 

The PRIM case was a study at Uni vers it~ du Qu~bec ~ Montrb 
called "Projet de recherche et d' intervention 11 la maison",or 11 

Project on Intervention in the Home" . 

The research group dealt with a first cycle 
education teachers and social workers 
than five years to acquire the skills and evaluation expertise 11 

cope with, accept and educate these children. Trainees were asst 
families each . The trainees were students who, after a few weeks 
worked for several weeks with assigned families and returned tot~ 
to shar~ ideas and experiences. PRIM researchers tried to analy~ 
and weigh the program's value. They claimed that action research llS 
principal approach; for this reason, I decided, after reading their 
to study their model . 

When we began to 1 i sten to them, we discovered that they were 

an experimental paradigm and were trying to verify four hypothes . 
were also in the process of constructing measuring instruments and 

to find control groups. Their data later seemed to show no signif 
difference between control groups and those receiving attention. It 
obvious to me ,however, in the light of high parental satisfaction aad 

enthusiasm, that a more adequate measuring instrument was 
would discern information other than behaviors . 
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The PRIM researchers assumed their conclusions were right beca~se 
fr instruments had been validated and a.lso considered reliable. How then 

ld they justify the expenditure of continued energy to sustain this 

7 

rb practice-to-theory project? Their teaching model was action research 

t115pired, intended to entourage interaction between society and the university 

to serve soc i a 1 needs. 

we noted that even though experimental measures could detect some 

results, the experimental paradigm could not discern and demonstrate the 
cnanges in parental attitudes, their participation in the training and 
e¥aluation of the children, and the university students ' high degree of 

satisfaction. 

Hence we recorrmended ' rriore qualitative, ethnographic measures, and methods. 
based on action research. Trainees must be encouraged to submit many examples 
and descriptions of their activities. We proposed that increased student 
participation was a major step toward improving the research model, at the 
same time providing more data for analysis. Ethnographic and action research 
methods which demand participation could offer important clues to the 
resolution of their research dilerrma. 

We delayed offering our advice, however, because a problem developed 
which taught us a salient lesson. The observer we sent to the PRIM became 
increasingly and capablyJnvoJ~ed in the mE[l_a_g~JD~n.t of th~ group, almost 
taking over leadership .at one point. Aggressivity arose, leaving the group 
unsure about its identity. From that error we learned that whenever· a group 
asks for expertise in participation or action research, negotiation is 
essential . The whole research group, not merely its leader, must work on 
what I call an open contract. 

A second lesson concerns the fact that action research,although un
appreciated in the scientific world, finds sympathetic acceptance from many 
administrators and, increasingly, with social agencies willi'ng to grant 
funds. 
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Finally, I think it is high time we stated action researt11 

so researchers will not label their methodology action research 

because they involve themselves wi th their subjects or carry out 

that normally do not fall under the heading of research. 

2. The Ford Teaching Project 

The Ford Teaching Project which ori ginated at the Universify 

Anglia in England, was a genuine action research from the beginni'llf 

Elizabeth, 1980; Elliott, John, 1980). Its underlying assumption WiS 

teachers wil 1 change their behaviors only to the extent that they -
aware and critical of the theories behind thei r practices . 

teachers must be .implied in the construction of theories. 

From elementary and secondary schools, Ford researchers recrt( 

forty teachers who taught differing subject matters. 

increased self-knowledge would enrich the teachers ' exploratory and 

gative methods of teaching. 

Coordination was done by a team of these researchers whose . 

to develop methods and instruments useful in the collection of data; 

central office took over the chore of making generalizations . 

At the beginning only one teacher evaluated himself /herself ~i 

cantly. In the end, twenty-five partic i pants made significant chan'5 

judging their approaches to discovery teaching methods and assessing 

own personalities. Eight had dropped out of the project. The teK 

involvement led to the development of many hypotheses, some already 

and others still in the testing stage . 

tffec1 

while 

c~un · 

fn the 

P1 

In 

Ano 
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To me, a salient point is that the Ford paradigm demanded full in the ex1 

participation by its subjects . Participation,then, induced chang~ The 

teachers because they became increasingly conscious of their self-k f "reconn 

Nevertheless, the practical theories the researchers actually obse ~rther cl 
b Offer 

I 
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viors and attitudes are not considered scientific truths because there 

more hypotheses than totally controlled variables . · The research model 

nspired by Lewin is a spiral wherein each pace can be observed, applied, 

_..1uated and corrected before the next step is made : an "action circle" 

wftiCh in turn generates the same pattern of observation, application, assess

ll!flt and correction. 

The Ford research may be called a spiral . embedded in the complexities 

of classrooms at the elementary and secondary levels of many schools . Both 

effects and process are observed : in a way, the problems are observed 

while solutions are applied in the teaching practice . These problems may 

seem minor to the anthropologist or program developer . Neverthel ess, just 

as each cell in the human organism must receive nourishment· from ,and 

conJ11unicate through,membranes with other cells to avoid the growth of t umors, 

tn the same manner each teaching problem deserves attenti on and solution 

when a need deve 1 ops. 

Promoters of the Ford action research model stipu.late two conditions, 

or criteria, for proper functioning: first, the situation must relate to a 

teacher's field of action; and, second, the teacher must be in a position 

to effect changes in his or her situation . 

In an action research, participation demands conditi ons that are li nked 

to the action itself: if the fie ld of action is too big it di sco urages 

involvement; if it is outside the participant' s field of competence, it 

destroys motivation and interest . 

Another important consideration in this model i s that clarification 
of the problem is an ongoing process during the analys i s phase as well as 

in the exploratory phase. 

The second step in the Ford research, · following identification, is that 

of "reconnaissance" ,which presupposes a good description of the situation to 

further clarify the problem. After problems are classified, this step begins 

~ Offer perspecti ves which were not originally foreseen . From t hat 

evolves a search for explanations and the genesis of hypothesi s develo pment. 
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Subsequently, working hypotheses shed light on other 
as hypotheses guide action, the analytic process can 

The third step is to establish a plan of action, such as 
how much one has to negotiate to implement the plan, and what 

needed. At this stage a rational approach aimed at systema~zt 

seems advisable. 

Research which imp1 ies participation poses the problem of 

To what extent can information be diffused? The 
those directly involved in the project. 

The Ford research model implies the 
partfcipant observation • .In order to achieve optimum objectivity, 
insist on the necessity of triangulation of data. 

only to corroborate points of view but also 
one can compare data from a teacher, his or her students, and an 
observer. 

This model, inspired by Rappaport's definition of action 
interesting because it does not remove us too far from the search 

pre mi 
pr act 
the a 
res ea 
trans 

tivity. Yet it is adventurous, involving a search for resear 
meanings,.and it permits a great sense of induction. action 

One may judge, however, that the knowledge generated.rich as t· they f 

still lacks generalization. Does this really matter if it generat!S 
hypotheses for improvement and enrichment of the context of teacnilt 
and necessary insight into teachers• personalities and lifestyles? 

learning is insightful, useful and practical. 

As I see it, however, the teachers were expected to be active 
pants in the Ford project, but not to the extent that we shall see 
analysis of the next case, in which the participant actors became 

2.2 Investi ation in a Collective Writ in 
·s Involving subjects in all phases of ~n educational resea~hl 
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,nattainable ideal. My investigation of case studies ~of which I report 

"' lY two here - draws attention to the fact that action research carries 
Oii . . d .arious defi n1 t1 ons an serves as a vehicle for many purposes and types of 

~;es. 

My disappointment in university studies which I believed too imitative 

of traditional scientific models led me in 1982 to do a study that involved 
~pular education(l) groups. I searched for authentic act~on and innovative 

pedagog.ic strategi.es (Morin, 1984). 

My team accepted as an operational definition of action research the 
Femise· that the authors, namely, the researchers, and the actors, or 
practictioners, must be reciprocally involved. The authors participate in 
the action and the actors ·function to some extent as authors. Thus an action 
research focused on the practitioners themselves, their actions and their 
transactions. Its aim is to rationalize spontaneous practice.(Desorches,1982) 

If its aim is to rationalize, are we not skirting with the systems 
approach of developmental research, which tries to integrate and systematize 
human and material resources in order to promote and facilitate learning? 
~.we are not. While the aim is the same, the means differ. In action 

r signification, research auto-diagnosis is an essential antecedent to auto-prognosis. In 

action research, the process operates £!!as well as by means of the actors: 

rated ,rich as it 

i f it generates 
: xt of teaching 
j lifestyles? 

lal research is 

they form the study group; their benefit is the research object; and only 
with their fullest participation can their goals be attained . 

Acceptance of the need for participation may not have been recognized 
by university researchers because the university is a hierarchical rnicro
society of a wider hierarchical, though democratic, society. Further, 
assuming that the process of learning belongs to the learner, it is hard to 
believe that a student does not ultimately retain more when he or she has 
helped conceive, organize and assimilate material than when it all comes 
Prepackaged. ts not evaluation also more meaningful and acceptable to 
the student when he or she has played a determi ning role? 
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Acting on these assumptions, we decided to become better 
persons and self-help groups who banded together to teach themse 
solve specific problems without institutional formalities, and 
support from funding bodies. For more than a decade, popular e 

groups have thrived in Qu~bec and Canada and are now organized b 
association. Some groups have a fragile existence, while others 
sturdy lifespan. I had noted in their inter-group meetings t hey 
the need to record their histories and experiences. Hence my res 

decided to organize a colloquium for them in which they would col 

answer that expressed desire. Recruitment of popular education 
would be drawn from more than six hundred groups in Qu~bec and at 
hundred in the other nine provinces. They would become writers a 
own experiences on topics that they themselves would choose. 

Six months ·before the event we sent a preparatory question11 
each prospective participant to describe his or her groups' object" 
principal activities. We requested some background information ab 

the person or his/her group. Writing this r~sum~ was already a fi.rst 

in wri ting; it also allowed people to know each other a month befu~ 
colloquium, since each participant received the r~sum~ of wor kshop 

Over two hundred fifty inscriptions permitted u~ to form fifteen c' 
writing workshops organized around twelve themes. 

1. The Writing Techniques 

Qree grc 
tfons anc 

We then prepared for our animators four collective writing t Alt 

to use with the groups; each workshop was free to decide whether• •~ gro 
use them. These techniques were designed to facilitate verbal exch The 
writing. In addition, each· workshop was assigned a resource person txcept th 
on theme, as well as a participant observer who could serve as sec 'll!d are r1 
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These techniques qualify, I believe, as elements of new methodology 

LJAJ trends in action research. The first technique is called the 

13 

ror nc;n 

•eetio-writing strategy". Its aim is to write an editorial on a given theme. 

group stays ·together for the first hour and a ha 1 f. Two persons, who 

!;ee to play the role of editorialists, take notes during the meeting. Over 

IUl'Ch they write a ~irst draft or jot down analytical reflections about what 

M-S been said. Ideally the resource person meets with them too. They then 

read tfieir draft or analysis to their group, which reacts, corrects, evaluates 

and eventually suggests the content of a second draft. One of the group 1 s 

~ers may edit the final text. The group then continues to a second theme 

ind a third one if time permits, using the same process. 

The second . technique is named the 11 cycle writing· strategy 11
• · After . a 

,-oup has become acquainted it selects four questions to be answered during 

their two days together. Divided into four subgroups they explore these 

questions for thirty minutes, briefly discussing content matter and suggested 

titles for each question. Then each four-member subgroup assumes res pons i bi 1 i ty 

for one question. Two from each group stay with that que·stion for ·the next 
groups 

1 

objectives two days while the other two discuss for the first hour and a half, then 
information about 

s al ready a first 

r a month before 
11e of workshop col. 

form fifteen coll 

tive writing tee. 

visit each of the other three subgroups for ninety minutes to provide feed

~ck. The original two, meanwhile, receive members of the other subgroups 

in succession. All the itinerants return to their original group for the 

last hour and a half. They now can perceive the transformation of their 

initial responses and also convey ideas that have been discussed in the other 

~ree groups. A final general meeting permits them to draw up some proposi

tions and to refine their final texts. 

Although this technique seems complicated, it was used successfully by 

~ree groups at our colloquium, adapted to suit their specific needs. ~c i de whether or 

i te v.erba 1 exchan The third technique, called 11 nucleo writing 11
, is a traditional one, 

~esource personb ~cept that in a phase called feedback, two persons meet another subgroup 
1 serve as secreta and are re pl aced by two from another one. 
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As far as popular educators are concerned, I am sure that 

niques work; they can enable groups to express their rich experi 
manner that can prove profitable to each other or as lessons for 
groups. 

Since the techniques were prepared by instructional 
however, they proved a bit intimidating to some persons. 
educators participated in their design, I am sure they would have 
more appropriate and smooth to apply. 

2. Lessons Drawn from this Experience 

As instructional technologists, we learned from this collectivt 
research project . (2) Although the colloquium took two years from p 

to the publication of its acts, it offered some disappointments, ~f 

to my team GESOE (French acronym for Group Studying Open Systems in E 

On the plus side, we gained valuable insights which may be considerEa 
lines for eliciting greater participation in an action research. 

First Lesson: Action research demands negotfation that 1 

to corrmitment. 

The first condition concerns negotiation. As university profes. 
researc_~ers, it appears preferable to be invited by the s,ubjects to 
cipate in an action research rather than to be initiators. A profes~ 
has mastery over a body of pertinent scientific knowledge may con,ducti 
satisfying and satisfactory study. But in action research, interven 
a university professor may provoke or perpetuate conflict, at least i 
own province, Qu~bec. I refer especially to groups who oppose insti 

and their representatives, however sympathetic they may be. In co11 
writing ,researchers must motivate persons to disclose their personal 
riences and write about the ir activities; they must take enough ti~ 
sensitization. When a researcher is recognized as a competent facill 
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11 favor dialogue leading up to the final writing, he/she will be 
wi . 1 

d In our case, we should have spent two years in ong term prepa-
ftVit! . 

. and another year of i111T1ediate work. Thus we could have achieved the 
rit1on 

tof every action research: an open, flexible contract based on mutual 

~ection, congruent with the life and dynamics of the groups cooperating 

ttthe research. 

It is essential that negotiation occur before, during and after an 

15 

t
ion research (Pirson, Arteel, etc. 1980) . In an experience such as ours, 

IC . • 
~rexample, the support of the base or representative persons of target 

groups is vital . 

These representatives_ should hold key jobs at the organizational level 

IJld be treated as equals, becoming as it were, in business parlance, "share

Negbtiation in action research leads to a special kind of contract, 

is enunciated in the next condition or principle. 

Second Lesson: Action research requires an open contract. 

When launching this venture we intended to put on the program only the 

~emes or content matter suggested by members from popular education groups 

iersity profess who answered our questionnaire. At that point our contract was open. Al though 

s,ubjects to part we retained the questions as proposed, participants were still free to change 

·s. A professional and reorient them. However we should have intervened by trying to understand 

Je may conducti tEtter the meanings of these suggested themes through informal meetings with 

~ch, interventi 

: t, at least in 

oppose institut' 

be. In collec 

$Cllle representatives; thus we could have improved the problematic aspects 
tf each theme. 

To open up a problematic issue means that one must also give the 

concerned party a chance to resolve it. We had invited persons to do collective 
1eir personal e writing, assuming that they understood what would be expected because we had 

<e enough t irre ft written to them four, five or even six times about collective writing. We 

npetent faci li ta believed that the technical work of organizing the group experience fell 
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into our range of expertise. What we failed to account for was 
of collective writing to popular educators. Inadvertantly we h~ 
contract before the colloquium without knowing it. This is the 
searcher can pay by not working every day in the field. 

People may want to innovate but they change slowly . During 
colloquium participants began to reflect on the event itself. ~s 

accomplished the responsibility they had agreed upon but a third of 

shops refused to produce a written, or some form of permanent, do 

(They had been provided the means of producing a statement in any 

their choice.) The lesson is clear: besides giving participants l 
shaping the pro~lems they will address, a second way to favor cormnm 
is to make sure that. intentions and general objectives are adequat~ 
stood, accepted by all participants, and amenable to modification 
Otherwise one may encounter challenge in various forms, such as a 
resistance or refusal to participate; or suspicions of manipulation 
such 11 adversity11 is necessary to good action research, but mastery o 

. . 
right strategies usually comes with experience. We recognized bela 
not only should content be chosen in an endeavor like our colloquiU1, 
the process 1 eadi ng to consensus, as we 11 as a generous measure of in1 aggressive, b 
must be accorded to participants . ~a1thy. Per 

Third Lesson: 
11sunders tand 

Action research must be a mutual quest ~r 
facilitate wh 

significations. 

We intended the colloquium to fit into the context of a resea 
be more precise, we wanted to learn about action research itself and 
vative actions and reflections. We learned more about participation 
the organizational experience than from its content. 

Our participants ultimately wished to exchange 
ver~d, since they attached foremost significance to dialogue. We had 

at making them write their ideas down; it became clear that they did 
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Let us look ~t alternative research stances. The positivist view of 

. n research is that distance must be maintained between the object and 
~]0 
~ research subject. In other words, the researcher must keep himself out 

17 

fthe scene as much as possible. I disagree with this viewpoint. In 

~tfon research the author must go beyond pure phenomenologist knowledge, al

~gh he may be part of the dynamics, even if blurring should occur between 

•jeetive and subjective poles. The action researcher wants praxeology, 
t111tis, insight about an action through experience with it. He gains 

understanding both from practice and in the practice itself. 

Thus, the colloquium taught us new ways of implementing participati ve 

iools. The four writing techniques which we suggested were channels in which 

_.incorporated the Desroche process (1978) to give people a chance to express 

tMir experiences, write about, evaluate and compare them, and finally suggest 

propositions. Our technica 1 strategies may have se€i»ed strange and scholarly; 

!Cogni zed belatedJ1 bat our animators ' handling of the techniques permitted works hoppers to 

! our colloquium1 11dify them according to specific needs. Occasionally communication was 

1us measure of ini 

mutual quest for 

:ext of a research. 

?arch itself and 

1t participation 

ideas orally, we 

Ii a 1 ague. We had l 

?ar that they did 

ijgressive, but serious reflection leads me to believe that this release was 

~althy. Perhaps it was even a sign that despite individual differences and 
~~nderstandings, the final acceptance by a group of an adjusted format did 

racilitate what we were hoping to achieve. 

We are convinced that in future research we must choose our instru

lentation wi.th utmost care; above all, we must involve participants in 

~ery stage, as we have previously emphasized. I think this is the most 

s~tisfactory way of ensuring that we delineate our intentions so that each 

group will cooperate to optimum mutual advantage. 

Fourtn ·Lesson : Action research must transcend the application 

of theory to practice. 

One unmodified idea too often voiced when practitioners or professi onal 

persons speak with university researchers is the allegedly superior value of 

experience over theory. Theory is considered quite useless; in constrast , 
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experience is blindly and confidently accepted. 

out for nuances. 

Western industrial thought since Taylor is embedded with 

of labor as a process between man and machine expressed in terms 

that is breakable into measurable units of activities. The prest 

science and technology as well as operational and systems theor1es 

given birth to administrative management by objectives for either 

or budgetary policies. Even human relations techniques present 

as a scientific corpus. 

Curiously, the non-rational aspects of management such as cha 

certainty, and the unique character of each situation do seem to 

professionals. Today one hears talk about "decision in uncertaintf, 

"decision by intuition" (SchBn, 1983). Those who voice these ids& 
out the dilemma posed by rigor and relevance. The action researc 

opposing camps,·cxpressing differing views of professional knowledg!, 

reason to hesitate, since he is caught between acting as a theorici 

excels in this domain, or as an artisan working securely within a r 

framework characterized by change, insecurity and uniqueness. 

In such an action research group one 1 earns, contrary to tradtf 

instructional tee hno logy, not to be seen as an expert . One must also 

the definition of resource person. Participants are true. 

true resource persons researcher and an action g·roup on this matter i~ 

for effective corrununication, since theory is not easily applied in 

educational milieux; hence the researcher cannot expert a presti~~ 

powerful influence based only on his theoretical knowledge. The sf 

is that the res ecrrcher has a great dea 1 to 1 earn. His or her ideas 

eventually come to 1 ight but they comprise only one dimension of kn~ 

The other dimension is offered by participants who express their needS 

ideas honestly, who open up when they perceive they wi 11 be heard res 

fully, and their words will not be twisted . Thus they become interted 

and facilitators within a workshop or action research activity. 
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Fifth Lesson : In action research one must value the experience 

of others. 

In our collective writing research, we made great efforts to discern 

~e experience of others. For instance, we analysed the written texts produced 
bY each workshop to note complementary material in a participant's background 
and the text he/she helped to write. We did a sentence by sentence content 
analysis to perceive discrepancies between experience and expression. More-
over we ~eticulously studied, with the help of our participant observers, 
the dynamics of each workshop. Had writers appropriated any suggested tech
niques? Did their discussions proceed according to Desroche's logical 
steps; that is, was the content matter titled , organized, evaluated, compared 
~th other data, and some propositions enunciated? Did participants think 
logically? Was their reasoning deductive or inductive? How did their 

expression conform to their individual experience? 

Another preoccupation arising from our colloquium is the relationship 
between researcher and practitioners. The latter are not so much customers 
but cooperators. Yet calling them cooperators and authors in a collective 
writing research raises questions . If they can cliallenge the researcher's 
competence and expertise do they not weaken his authority and autonomy? 
ltreover the researcher is not the only one searching, nor are group writers 
the sole authors; hence role definitions are confused. Inherent, unexpressed 
dile11111as point to a need for reviewing our understanding of the professional 
knowledge of researchers (SchBn , 1983). Certainly any challenge to a re
searcher must be done with the practitioner's awareness of his or her 
specialized knowledge and experience . In return, the researcher, having 
constructed a constellation of m~anings, must recognize the capacity of 
field workers to organize and assign meanings . 

The researcher's actions give differing messages to receptors . He/she 
must take pains to make clear explanations and continue testing the percept ions 
Within real life parameters. Participants in a research must be dialogued 
With as equa ls so that mutual understanding of events is achieved. Although 
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a subject may not accept the researcher as an ultimate authority, 

must agree to cooperate;· w1thhold judgment, share fee1· 

standings, and reveal difficulties in comprehension. Appreciation 

coincide with payment for the researcher ' s services . In return the 
must deliver competencies such as helping the practitioner under~ 

follow advice, and make his/her own actions logical to the observ~r· 

Thus with self-examination and feedback the researcher will use hb 
professional knowledge to best advantage in a truly open contracL 

Sixth Lesson: Action research must defuse 

and argumentativeness . 

Of one thing .we are proud : during our colloquium nobody in !If 

search team responded in kind when some participants became aggrenf 

listened to grievances, responded mildly, and avoided the games a f 

seemed determined to play . We believed in compromise, preferring t,p 

a calm and peaceful atmosphere; further, we monitored our own fa il 

communicate effectively. Th i s enabled us to read the subjects• ''fl'it 

objectively and to evaluate them in the most positive 1 ight. We tri!d 

assess to what extent each workshop correctly used suggested writing 

We 

and how partic ipants' personal and popular education experiences coult Il"icts, 

traced in what they wrote. We also respected their wishes by takingsb ations, 

months to get explicit permission from those who wi shed to have their 9enuous 
published. in"stitut 

Whenever adverse positions affect conmunication, knowledge and 

rarely advance: a negative climate precludes the disclosure and coo( 

of various viewpoints. There is good reason behind the saying: the 

is poor in a storm. 

With the publication of the acts I recognize that my two-year 

has not only enriched my team but made us better action researchers. 

their pe 

111.S del 

over the colloqu i um obviously has helped at least one subject group: 1n-,. • 
· "'l"=rienc 

eight members of a senior citizen group attended the colloquium -aae! · 
~lltlator 

working in a different workshop - they were able to use one of the 

complex writing strategies to collectively write up their grant request. 
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Seventh Lesson: Action research demands living 

with uncertainty and the knowledge 

that every situation is unique. 

Whenever one begins an action research he/she encounters 

tbl risks of its dynamics, despite enlightened planning. More-

,,,er one cannot predict ancillary events, in our case such things 

~ iast-rninute cancellation by a major speaker, an imminent strike 

t)lat forced us to plan alternate facilities if our university 

ciosed, reduced .access to support staff, and some participants 

~o were abrasive and stridently vocal. Challenges from cir

cumstances and participants whose goodwill is presumed in an 

invitational conference for quasi-professionals is unsettling. 

~us one must adjust to change on short notice and resolve little 

pr~blerns before they get out of hand. 

We attempted all that at our colloquium. The fifteen work-

ubjects' writing ibops began well, but only ten achieved our goal for them, producing 

i ght. We tried a collective document. As a researcher ·r tried to understand the 

ested writing st nriables. Was resistance due to rain, fatigue, personality con

;:ieri ences could 

:ies by tak ing six 

to have their 

knowledge 

osure and 

saying : 

researchers . 

ubject group: af 

l l oqu i um - each 

e one of the roost 

; r grant request. 

the after-effects of our wine and cheese, differing expect-

or the level of animators 1 competence? Or did the in-

genuous zeal of a few who were promoting causes, and who read 

institutional manipulation into the structures, divert and subvert 

~eir peers? I believe, after careful analysis, that these per

sons deliberately deranged us. This was a factor we had not an

ticipated. 

Nevertheless, responsibility for cooperative and relevant 

~changes lay with the animators, whose capacities for dealing 

Vith difficult participants naturally varied. We were well served 

~ fifteen competent animators, some of them superbly gifted, 

~Perienced, and renowned. Most probably the caliber of each 

~imator played a decisive role, given the circumstances. 
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To sum up, participation is vital if the resear 

to satisfy clients, engage them fully in their own 1 
process, and expand a research dimension to its fu11 

As I noted earlier, the extraordinary PRIM project f~ 

elicit significant data because, I believe, researche 

to modify their strategies with the help of the soci~ 

special education teachers and parents of t he learni~ 

children . 

. The Ford Teaching Project, on the other hand, rea 

successfully an action research design that involved 

coordinatb rs, teachers and their students. It may not 

the ideal action research, eliciting participation ata 

but it achieved a degree of participation and subsequent 

findings that was satisfactory in the light of original 

and goals. 

My collective writing colloquium, conceived as an 

gation as well as a supportive mechanism for, and affi 

popular educators, turned out to be an action research 

us a gr eat deal about the process of action research i~ l 

well as the strategies of collective wri t i ng . 

to become authors we had given primacy to participati~. 

Thus I have begun to consider participation 

am asking these questions : Is participation the 

heart, of action research? How then can 

scientific? Generalizable? Objective? Since these 

considerations, I propose that we develop an action 

paradigm that will gain acceptance and recognition by ~ 

technologists . Although it may borrow liberally from 

research and ethnographic approaches, it must have its (Ji: 

teristics and criteria . This paradigm could serve a cor.Fl 

function to the developmental or systematic approach used 

of us in research . 
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s·orne Applications of Action Research 

As a technology for colle·cting data and writing a script. 3. l 
Action research may be a useful vehicle in the area of 

research and development. A few years ago I directed a graduate 

s~udy about writing television scripts aimed at affecting the 

socio-political attitudes of teenagers. A first script was 

wr itten with the help of adult experts, and the show received 

average ratings. Then some teenagers animated by my graduate 

student wrote a script based on the same ideas stressed in the 
adult-generated script. They participated simply and whole

heartedly, producing a program similar in plot but significantly 

different in language, setting, impact and implications; it was 

also perceived as the more interesting program. My point is this: 

a participatory device need not cost a great deal. What it does 

need is time during which the agent can become familiar with a 

targeted milieu and win the people's acceptance. One further 

advantage is the positive social value of such an endeavor, which 

flows from the assumption that it is possible to impact on dif

ficult subjects such as socio-political attitudes in teenagers. 

3. 2 As a Technology for Writing a Regional Research Proposal 

This fall I was invited to work with twenty doctoral students 

in education from a remote region 500 miles northwest of Montreal. 

My assignment was to spend one day with them and pick up enough 

data to formulate for them a research project dealing with struc

tural development in educational research aimed at ameliorating 

conditions in an underpopulated area crippled by unemployment. 

During the preparatory week before my trip, the participation 

concept nagged me. I knew that at the university we could pre

pare a well-structured proposal for them, trying to incorporate 

their ideas; but we ran the risk of dampening or extinguishing 

the students' enthusiasm -and determination if they did not identify 

With the content and projected budget. My task was to meet this 

challenge in six hours. 
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I thus conside~ed the students' 

an individual project and, moreover, functioned Wit 

member group which in the previous year had written 

proposal as a serious exercise. 

tegies in education, socio-economic influences on t 

the teaching-learning situation to post-secondary a~ 

studies in education. Capitalizing on the backgro\lnd 

these four subgroups, I determined to produce a unifi~ 

synthesis based on their previous analyses and pro~u 

En route I devised this strategy: we would pla¥ 1 
card game, dividing. into two subgroups, with partners c 

each of the four nuclear cells. We would start with a 
prepared by the staff of the professor responsible fur 

campus project. Students would discuss the following 

justification of their title and theme objectives; iden 

of specific problems; methodology and research plans; am 
needs. 

For· our game we needed only scissors, transparent 

a supply of white paper. Under the headings of theme,~ 

and problem areas, each group affixed on white paper the , 

statements expressed in earlier proposals. They 

reflections. After 45 minutes we held a plenary 

which progress and observations were shared. 

until 5 pm, both exhausted and satisfied. I 

with 11 rushes", or rough copies, of two proposals from w 

project director made a montage. Our efforts proved wo 

for after the proposal was written, the students 

congratulating the director that their ideas had been r 

Although these participants may not receive their 

tesea: 

aad pe 

3.3 ' 

anthrc 

paper, 

on an 

dcip.: 

This l: 

dismis 

l 

encomi;: 

elernen 

en a w 

suffic 
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younge 
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allocation, they have expressed their real needs, I 

work to resolve them even if dispensers of grants fail to studie 

them priority status now. a hard 
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I am happy to report that they have recently begun to 

raise funds rather than wait for the government assistance 

that is always tenuous. 

25 

you may remark that action research is more like a pedagogy 

t,llan a research design. My response is that its model does ~ 

blend into, or merge with, a pedagogy. For this reason action 

research, although effective, is not an easy strategy to promote 

and perform. 

3 As an Evaluation Model J. 

In my research on open pedagogy I carried out what I termed 

anthropopedagogy (Morin, 1980). As indicated earlier in. this 

paper, student-£eacher cooperation in a university course based 

on an open system was possible at many stages, and students par

ticipated in revisions whenever they seemed necessary and productive. 

This strategy is rather easy but it can readily be neglected or 

dismissed by professors. 

I now believe that an enlarged anthropopedagogical model can 

encompass the needs assessments of courses, appraisa l of cultural 

elements in one's immediate society, and macroscopic projections 

on a wider scale. By themselves, however, these efforts are in

sufficient: such research alone cannot produce the knowledge we 

need in today's complex world. In our search for significations 

and models we must borrow tools from anthropology, since we are 

pedagogues whose duty is to benefit and try to transform the 

younger members of society. We seek not to impose but enlighten , 

conscienticize and . teach students how to operationalize. 

CONCLUSION 

I do not wish to imply that conducting action research 

studies will assist a university professor hopeful of gai ning 

a hard-earned promotion ... Quite the contrary. Nevertheless, 

one who has enough conviction, tenure , tenacity, and c o nc e r n 

for enriching education should consider worki ng with the action 

research paradigm as a means of bridging t he gap between 
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educational theory and practice. Perhaps we can ta 

often about participatory research, as do research 

OISE {Ontario Institute for Studies in Education) ; 

should invent more multidisciplinary concepts, such 

popedagogy. At least we can work toward establish' 

characteristics of action research, as Guba has clar-· 

nat~alistic paradigm . 

Hence I expect to publish in the near future a 

criteria concerning action research; they will appeilr 

French-language scientific review. Some writers, like 
have tried to reconcile systems and action research a 

I b~lieve that, despite these efforts, action .resear~ 

is useful for the following reasons: 

1. .It forces us to review the relationship between 

and practice; 

2. It allows us to uncover systems of thought aM 

through exploration; 

3. It obliges us to review the roles of the resear 

and ais/J.:ier suajce'E~i ~ Ge~ a-...d. ~j 

4. It transforms the instructor, or professor, as 

as the student, into a communicator reflecting 

real experience (Morin, 1979); 

5. It can complement the development of audiovisual 

material especially geared to its specific aooi 

(Kfoury, 1983); and 

6. Above all, it helps us grasp the significance of 

multiple educational behaviors in a social cont 

whether in or out of a formal school setting. 

What makes action research appealing is that it a~ 

change through recipro~al t ransformation of action and 
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The spontaneous action of an individual acquires strength 

~-Oltl a group and provokes participatory endeavours in others. 

27 

Intuitive knowledge favors enlightened, involved dialogue. 

1etion research, which necessitates a formal or non formal OFen 

eontract, implies cooperative participation that ideally leads 

to group consensus and decisions. 

To~ay's tendency toward conservatism in attitudes as 

cnaracterized in governmental leadership may signal the need 

for teachers especially ·technologists - to use resources 

and teaching models that can easily be neglected. We can 

partially compensate for the diminution of certain freedoms 

md opportunities by promoting responsibility in students. 

A major means is to stress participation. 

A11 :gb 
I 
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N 0 T E S 

(1) Popular education refers to persons in nonformai 
tional practice promoting .learning which is lin 
real life experience and needs. During a 1981 
convention popular education was defined as the 
of learning strategies and critical reflections by 
citizens act together toward a greater individ~l 
collective conscientiousness regarding their life 
working conditions. Their aim, in the short,med<1ua 
long term, is social, economic, cultural or polit' 
transformation of a milieu. M. Ouellette, tducatf• 
populaire: Loisir et Culturel, et la politique. 
et Societe, vol. 4, no 1, 1981 . 

(2) Groupe d'education populaire en collaboration avee 
Morin. L'ecriture collective . Un mode.le de recrr-er 
action. chicoutimi, Ga~tan Morin editeur, 1984. 
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~!6gQ!d~IlQ~ 
~ commonly accept ed the or y believ ed to be e ssent ial in 

i earning process i s that knowledge of t h e cor r ectness of 
tf\t 

onse be prov ided the learner a s quickly as possible to 
resP 
,na.ble him to acqL1ire and reta i n ir1fonnat.ion. This theory 

~immediate feedback has pervaded instruction s ince ear ly 

·tudi P.S :in beh2.v i.or- .~. l sc i ence 1•Ji-1e1--t=: i I: found q re&.test 
" . 

,uppor-t. 

~t LS not ,-:..11.AJays <:..n !?ssentia.J. p ci rt. of the · l.ea n1inq process. 

~~~ should have r e l8vance to practitioners involv ed in tMe 

EEEDBAo:· • 1;.J '·-.::. l- i -= ii- '::> ----·---.:!.. _ !J :::; .= -= _..::,..:,. 

~a point of origin of evaluati v e or cor recti v e information 

'1bo1_1t an act i o n o r- pr-ocess" its ·~ ti. o l 0::1qy -~ppe.::\rs to be SD 

'=·:.mple:-: tt1at a n ao::: cur:tte cles •:: r· .ipi:i. 0:w1 o+ thi::~ pr-c:ices.s ci.nd the 

~J:_; - - L , t 
· • ""'- ··~ i · · has on .3c: qui '-5 i ti on .~n d retention of in f o rmati o n 

Although there i s total agreement that FB 

~! ~ ,, - . ..... . 
• , => B.n 1mpor ,_ant p a.r-t i n the learning process ~ there is 
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still much conjecture r e garding what the process in~~ t 

the direction it takes, what variables 2ff~ct it, ~ hs 

learner's role, and the terminal result. 

Moreover, FB is thought to be synomymous with 

reinforcement and, a s such, has been categorized as 1. 

tangible, symboli c and verbal. Van Houten ( 1980) , ·ff'Jr-

e;~ d mp le~· st.: .. t es t.h6;.t p1···ov:L d .inc,~ vi. su . .::11 FB enha.nr.:es tht? 

.:?.cquis1tion •.:::f the .nost co1npls->'. motor tasks and for F!:< 

-,.. +· F - - +· i ' i -- • J . "' Cl I -"t ·- .. ·- i-1 .,. 1' r· l
0 

· - ·t· ,.. r r -. 1j 'J" ,,.. =r· 1' ·- ... ·1 \ . - 1- -1 C • t: f... ·- ·~ \1 ~:- ..&. I_ lf1 ._.~ - :-I t': <::".,_.(: .• ! ~ --~ "::: . ; I ~-- .:>i:= l ·::4. f!. , recor:i-~ -·. 

ni_tffrer- i c:a.l 1: ,·~r--::ts .. 

Although it i~ bel i eved that th e source :Ls technicalt; 

part of FB, l: ;-,e l·:.1 • ...iCi 2r-•:? CJ·r Len 1:o'nfounded b e c .:iuse in 

und9rst~nd the ~ffe~t~ of FG on behavior~ the source 

.i3:01 . l 1 € 

human l e ~rn ing, F8 can prove to be a s imple 

Stimulus-Response CS-R ) ~ Yes- No , or a complsx remed1dl 
3! 3.n ~ u 1 

"5 i +.:. L'.ct ti Of"• • If vi ewed 2s a u nit2ry v ariable , ~- ts p t · op'='rt~es 
4f.a•"• 1 n -;;i 

may .. / a1··· y i. f1 s i. rop J. :L c i. t 'I ·==tn d complexity alony the 

which the process i t self could td~e the form of new 

•Ofor- en.=. t_ 
;\S ~· 

it 

it can 2 lso provide information about 
~toL1 ntet 

·1-h= •DI it -•"'i11e -· .::;-oCl :it.ed - = -· · '·- _,, <:I-"" 

pun :i.~;hmer1 t (I1.(] P. 1"1~ -?t .:;..] . • 1 97'1) . 
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:i. th 

d as 

·)) ~ -far 

1Eh<:tVi 1j~ . 

tree .. 

H1 i Ca J. l y 'l(1 t • 

; ou.n:e mus~ ae 

'/!I 1 977) ' ~s 

i.c- na. l; wt-1tl ~ 

F' ::i.qe ·-

~ d~ition, v arious types and combi nati a n s of FB which rn "' ~ · 

~ fferent functi ons in conceptual a nd beh a viar 3l ta~ks 
ve "' t 

150 
been identi.fi12d ( 81r:1ckbi.ll :~1, 0··1-1.:1ra. , 1958; ~1, 

ltt..,.e a.. 

1 q66' 1 971 ) ' 

t • Ri 'Jht-Wrong: FB wh i ch follows both correct and 

incor r-ect responses !, 

.... F: i. •:;Jr1t. -Bl -~nk: -· F~ ~hich follows correct responses 

~oes not follow incorrect r esponses, and 
,1,tt " 

~ -·. 

i-119 l • 

FB which fo l lows inc o rrect responses 

negati v e reinforcer t han Right i s -:1 posi t. 1 v 12 

Bl2nk is lnterpret 2d as 

Tt:. .l s 

l::hc-1.t 

~011:b1r·a;~i. .::;n i"3 V P.r- tht:? r.:::igJ- ·1t.-·Bl.::1nk du.ring .;:;.c quisiti.on o·f 

tnformat i •.:in 1nay be attr-.L buted to the i nte1rpreta.t i. Dn of 81 an k 

q signal ling a correct r e sponse and i or t hat Blan k acqu i res 

.ts meaning e2.r· l .i.er v-1hen tl-ie W1-·onq ---8lank condition is 

:Ocountered ( Buch1·ia l. d ~ 1959) • When no FB follo ws either a 
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ccnsecuti ve tri als, assuming the Bl a nk to mean 

e ;·'. ists ( Levi ne~ 196,'.J). 

Despite the many attempts at clarifying FB 

the total concept of FB remai ns as controver-si .a l r;ow ·c:: 
"- t 

was at the tlme of its inception. The Spenc:~ri::-.n 

'' the develcip1nent Df a beh.:;:..v·io;··al 1···2perti::1i1·-e in the 

ind :i. vi. du.a l is ,:\ mechc.:..nii::::::;.l 1 .• tnint.elli.r;iert :::i.nalc:ig (J f t_f-, e 

. e vo lution of b e h a vior repertoi r es in diff eren t so e~ies " 

All behavior was readilf interp reted by a pplying 

t h eory that cample~ stimuli, ~or example ~ were 

chaining together of sim~le ref l~x es~ a theor y obv i~us l, 

thee 

h LHil-c~.n .;;;.. •. :: t l on c ou. l j !::• .::::, .. .1.n d •0~1, ... .:i I:. '::l r:nJ i n I·.·. f?. !"' ffrS :~1 :: :r:12c h ·-·~.n l c " 1 

the l~bcr2tory and t0 incorporat i ng the doctr ines of 

r.; s s cJ c i a. t i u rd. s m i n t o s c i en t i ·: .i.-= p <:; y d -: c 1 o g y 1..; a. s i n i t i at e.J 11Y .nfl , 

devel~ped a set of ~mpirical laws of as soc iati on . Imp l i.:1t cont 

~.oJe<. s th e vi er,.~ t!1.~t a.n under-st ."'.nd i. ng of comp l t?.>: }. de ,:..s ref Hcts t~rm 1 

2 past hi 5tory cf a sscct2tion of simp l e one5. '~hi le t hl ~ 

~nd association of ideas in the laboratory at the tu r n at 
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i t he 

. s p e·:: i es" .-vas 

.l s·= i er(!.: .:-s "'" 

h e 18(!(. ' s. 

i·?C h,:~ n l C :;,l 

in i ti at e .J t. 

S U.ti j e~: t ~ 

an .. Impl1c1~ 

!: h e t ur· n o·f 

'c. lll"' Y' 1:woduced n?sul t ~:; tha.t could be seen a n d iTl <?.as Lt rl'.?d 
c:~n -

~,,-.o.nsfor- 1ned the s tudy •J f th e l.::d.is o·f the m:i r-.. :j i nt..::• i:.:.h e 
tf"t .. -

3
,: t1u rnan behav ior C3c:hi.-Jart:: ~ l 978 ) • 

, tudv i 

Influenced by Pav lov 's studies, Wat s o n , i n Amer-ica, 

Pd at behavioristic views, essent ially that a ll there 
.-r1 " -

~ r.J human nature i s behav·icw , fir-om ar1 i r1teres t ir-1 an imal 
,~ -

It was Watson's belief that th e s ame abiecti v e 5 of 

f . - - b r.: e.,.. , , .=d- i' n r-0 ... n1\1 ·d b 1:.:. _.:;; ,.-. p 'l i' .:. ;j ·t· ,- , ,... l-1 e = t_ 1_1,(j\ .. i ·..J· - ,;; 1cient1 l•- •..i .. J ' • - -- -· ·· - -- -· . - ........ ~ - - - - · - ' 

-h 1·' -·- -- t '·-_,,t !-h- ,--<:.;t-- t- .-- ·• 1 p- ·t=d IJ y- t- 1·-, P p -= vr· hr·l .-·1c1 1· c:: J-hUf!lcln be I a\ .L • . ..! I - I I '"' . , _ . - l'::' ! .. I ..... - ·=< - _} 1 .• - I.... - = .. . - ' - _, , - ' . . ..J - , j - · - ' ,_ 

~~r1 be simple behavior s, i t d i d not s uf fice to explain 

I t was Th or nd i ke ' s s t u d y of the behv i or 

af ;. ~ :i.ged ..:.::.. t t h2.t r;;su.~b:;.d i n th e "law of e f f ect" i <:<. 

=t : ~L ti on ~f si mple r 0 flexe s b ut ane th~ t p rop os e d a cti o n 

l..,Jha t pi'- i m.';l.r- i. J. '/ 

A~t~ t hat produ ce fa vorable c onsequ~nc es are 

The impact o f this concept ion of f eedbac k on Amer i can 

Sk in ner·~ 

~~t. 3b l i sh i.nt,::J ti i s method s cm ~?aTl.i.er studies by Thor· n d ike .:..nd 

Fram human a n d animal studi e s , 
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convinced that all human b e ha v ior is s h d ped by the 

~~ in forcement of correct behavi or ~ cl9ar ly an 

of th e S-R theory. 

While there are still those whose propen s i ties are 

FB ma,,,... be encumber .. ed 1..ii thin l:h e S -··F\ theor·y , r 1:? ~;e:tn:ri 

cont i nues to produce e vi den t: e that F B i 3 consid e r-ab! 

Arin et t ( 1. 96'? ) , r 

ex ampl e~ anal yzes FB ~s action FB a nd l ~arn i nq ~B . 

response delay ed long enough ~ot to b e affected by tne 

r esponse. 

Tn effect~ a.ctlon FB a~; i t is d escr i b ed m;:,..y !Je v1 e1-ied 

dS a lir~ar S-R cond i t ion ~hil ~ l~arni ng FB m2 y b e 

f u.nct .i. o n 

its (Annet t!• l. 96° ) . 

c ontrol the i nput . Suc h 6 FB c o nt roll ed sys tem h as the 

wr 

·:ontro l : 

·~~·- ges i 
pr o perty of ma intain i ng 2 se t level of o u tputs regardl~~~ c 

·f l ur.:: tu.:-.ti1:1n<:. in t h •? "lcle.d". i mpo~:;ed b y ti1 e t:?rtv:L n :in ment. 

Ev idence of these charact9r i s tic s mdy b e recaqn 1 z e d in ~ 

simp le discrimination ac t of p i cking up a lead weigh t and' 
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much effort is expended into l i ft i ng the l i ght 

the heavier lead weight. The tendency af the 

ma i ntain equilibr ium in the internal en v ironment · 

the e x istence of th e ser vo-co n tr o l s ystem. An 

o f the syste m caus e s a disrup tion in t h e 

,.._,n.,i·t':· ill!"i 1 e 1-11 . 1=- ... - -' ~ 1969> ~nalysis may r eprese nt a 

..,~~ thr •JU.LJh'i_ n -~better· u nder-standing of FB, ::ic •.:umul:::.. ting 

Lndicates that stim~li d e p e nd on responses 

to t he current o rgan i zation of the entire bod y 1 n 

nervous 5 yst~m resides, that all ~ehavior invol ~s 

-::! ft s.· 

behav ior is e~ hibited, i t i s the result o f ~B 

the i ndi vidu~l' s output. Presumably behav ior is 

contr-oll ·.~d perception , n ot ~:; i mply :t r·eaction to S (:Jme 

~i1~~d to wa l~ 2 cert3in patter n seems to fo ll o~ a 

-?s •_he 
~nst~tent p att~rr with each tr l 2l, y et up c n c lose 

·:h 

can 
~e cage is tipped ~ "the animal con tinues to walk the learn ed 

The c-.nimal 

d
, .,: ,-;_: :::ir 1 ess 

th o ugh thR p2tter n remai n s unch2nged. 

: ed i n a 
~- t a l l beh2v1ar t s goal-oriented at all times dround the 

·c,, ~ r- o l r·· .;: r·· .::,,..- ·1- ."< ·1· ;-- q 1 l :- 1- ·I- 1· 1- l. ·=- s 1· 1·· •·· <""••:;r·· Pr" ·i- 1- r) - - "" - i· ' · ·-
- , 1 - - ' - -·.. I - ::\ I • _ t::: I • -- - - ,_I - -- - - - '=>I-' • '- , i 1_ 
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re~erent conditions. 

ccunt9racticn to the effects of a disturbance on 

controlled quantities . Only this difference betwe~n 

quantities and its reference condition produces the 

response/behavior. I i- i - n c t r he - i ti 1 a i- i ·- n th at · - = ..1 - - • =· --· ·· .0 . ..1 ~ - causes 

it is how the subject or- 1 ear-ner pert.:ei y;::>-=:. tL. 
- - -'l ! 

s i tLi.at i 1::in" 

Controlled perception however dwes not mean 

~hen a new reference condit1an a~ises but each 

F::1 ·:t 

As 3ignific~nt as these v2r10us functions of f8 MJ • e 

been fo~nd to be in the acquisition ~nd retention cf 

desired response /b e havior immediately and frequently to 
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.t 1:5 in 

: e on 

.tees the 

that c;:..Llses 

Jer-cei ves tr-: 

mean 

:ind qu.:in t it .1 is 

~ '~. es"' 

::·n ti on r:::if 

·· .:?quentl '/ t•.J 

~ ne establishment of that response / behavior was 
.- ~ -

· ~boratory and out . 
~ •"'J 

- ~assed was evidence that desp ite the obvious oat3 ;:(111~ 

.1lfferences beb"'een smal 1 animals and humans~ 

- 1 milar learning process pr ·operties. 
ff10l<I "::> 

·Jj·. q .-:.\f": l. .=iff1 i::i e !:J r iJ I...'. Cl h t 

all 

;_tnder (~ CJf": t ~ ... (Ji 

~lthough pioneering ~f ~~rts in th e 2ppl ic3ti~m of t~e 

i; . ;-; t:h,.:..t. ~e~ff:ed 

Desptt~ the flurr ~ of ac t i v1t; in ~ro~ ~ ammed 

~ though its demise may be due to tea cher res istance in mor 9 

! end few c2ses, its disfavor miyht 2ls0 be due to the 

lll~ppJ..Lcabi l :L t y of t:.h•'?. ·::>ki.nr·1f?r··i. ,-:..n l:he o~·- y :·:·:) dll 1·=.• :.•.rni. n(:~ 

Ev idenc~ cf the effecti~~ness of 2nother t~p9 o~ FB , 
. 
~.!~d F~edbdck CDFB > was concurr2ntlv be1n~ produced in 
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direct contradiction of the theory of imme di ate FB. 

Probabl y the most important and subsequent ly the 

discussed and examined aspect of verba l f eedback has b 

the effects of a phenomenon most often r efer red to cl S 

delayed-information f e~dback WIF), tha.t 

pr~sentat1on of +~edback f~r a period of time. 

DIF des.::1'"ib e the ·~f+ect c + del.dY o-t :i•11'i:;r .. mat1cn 1.;1-, 

to be depend~nt an th e type o~ informa tion FB, the 

material when the in fo rma ti on feedbac k consists of l ~ e 

S tarr, 1962: Sturges~ Sarafino ~ Dnn aldscn , 

Altho~gh the effects of DIF h2~ e been widelv 

speculation and disparity a mong researchers now as ev~r 

b s=._-f (-J .... ..... -_. ,,, .. l. lP ; -t- r··= 1·· 1-= '"G•f" · ,::.,-- ·1- ltl•"' i=>(-( ·rh'"'t D'[F i 'Jirl l'"('"\ •PS l:.ter 
1 ~I I I .... """' ... • • c_\ I .J r= \- . I J -- -- .... . -· -• .. r-. -· . • • It'"' J • -

per form anc e as the result of covert, s ymb o l le 

0 

occ1_ir-s !:Jeb .... e e n th'~ in i.t.:i..:;.l p1·- ::?<;;;fE n t c..tion a.nc! FB (3tu.n.~es " 

Crawford, 1964>; tt is also theor iz e d that 5Libjects use 

language to relate delay ed FB to earlier learn ing 
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:e FB. 
and Yong e , 1968> . Th~ u se of respon se-pr0d0ced, 

·.:Jr ·.,;erbal 1:ues to h..=;-lp •ned :iate t:.h e d•~l d \-' per-"i•..::d ·-::i(-

to related delay e d FB to earlier learning 2re 

to be essential in the regulat ion of one's behavi6r 

to remembering past events and anticipat ing 
d ta <£IS 

~t~re e vents <Brackbill ~ ~appy, 1962) • 

on the bas is o f studies wi th h u man sub ject!:; , 

AnJer3on (1972 ) theorize that incorr2ct responses ar~ 

of ti me a~ d th a t this forgetting 
the 

~nda to ~ acil it ate th e l23rning o; correct responses 

~~re35 in immedi~te ~B . ther~ is proa~t ive interferen c e 

i1 o t n or· -5 :?"St 
•r'l'in ._ · J 1ntn i !: '.: ed 1nc01·· r - f:!•.~ ·': f" esi:i o n ses. 

:.:..i,.- ,:;.. \'C: s -:. 

~ 1 '/ 

a.s mud-, 

" .::..·:; e ver 
~e ! +e ms 2r9 i~ent ic al but th e result3 are antagon i stic . 

Q,:.; l "'1 ,' -f-,' t:,; l·· 1··· 1·-, ·,•·• t' ,··-.1-1 --· ,•::- ..t: 1 .:=.,•MO ·t . . ' "' , .. ·-· 0 ,_ ._ t::: .' M . ·""' ,_. T r;;;; •, M, - .:. ~) t·\ f::. i provides t h e learne r with 
:ot c: ti ,/i t"/ ,.uf:l .:h 

i <? 'lt f'i~?(j -.r-.-j • c ... I .• 

·~ c: ts use 
:or- r ..... _- ,._- ..... _ , __ t.."'I t'. '·', •• ·,_1, J. •-1 -.-.·. · .. ,· ··,/ ~ "L - . -, . ..., • .~I ' r- h "" 1~ .- ' 1·- -j "" r - (" I'" 1 ··-,...,. L .' '1 - r I - · · . 7 ; I ~ .::J -·' ...! '::' . ,,.~ '"1 11- '= :::> •• ! I ~ , "! ,' .._i , 

;,'J _ t . 
::: '.l\/E Y. eedb.~ck :- 1r::i1,·.1e\1t? .- :1 i. s n(:it a.-f ~e1.:: 1:~? t.I b\i thi~ 
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· · ·t · 1·- ·fP..-on1·i;:. ,,,;... ... ,.. ··11 --•en i m·n..,,jj ·- +·i::.l' ;.:;fl-pr· th·'-' r··--1r1 e. ·-• - -- ..,,,i=,1 ·=-· . . .• _, '-·· ·· . ·::\· ...•. Y -· · ··-- - ' ·- t: ~=P·· n~ 

1 '~7'7' ) . 

In comparison with the substantial amount of d~~~ 

supporting immediate FB as an effective instructional 

technique, scant d~ta on which to develop general i z~b !• 

assumption~ about d e layed FB e x ist . A l t.h ouq h th -= 1~.:: ( Iii 

qr··c:;wi.nq •?.V i.•:J.::?nce th.::..!:. DF:E l :; mor~ effec tive Llr1der 1 "::-··t 21 

c i t- i:: urns t ,; .n c e·:;, t. h .:;..n i. rnrned i 2. t: e Ft<~ t tie '"' .i c1 e ,:1.c c: i?.p t ,,,._n 1· ..:. 

Add i tionally, ther e 2r~ studies 

Oel~yed-Rete~t 1 on-Effect iDRE> as described in a r~v 1 @~ 

:) .[ F :1 but :s affe~ted j y the .L f', b:?r .•• . .. i -:· 

of other V3ri3bl~s: 

To add to the complexities ob v iously inh e r e nt i r: 

process , it is propos~c t ha t FB may a lso be a functio n 
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-:!f f e c I:. ,_,.r 

., :i. •.: h 5h(Jl.l'i 01 ·! j 

·, mpl.ed 

F«:tqe 1 3 

Iearni nq st ate, t Hat indi Yi dual differences 

1 -arners must b e consi dered befor~ ciny jud~~ment ~3n a e:-

J
- about what may be caus1n~ specific beha\·icir s and why 

""' t:: -

9
n Williams and Hiller, 197 4 ). Besides the strong ,,.,,,un=- • 

found to e x ist between self-concept and 

<Boersma, Chapman ~ Batt le~ 1979' t here is 

~ - ~ l t 0 n that stud~nt s wi th l ow apti~ude s~or es r~c~ i 1ed 
lf'~l 1.:-- . 

ind~vidual ~tfferences amon q 

E ~n ~s studi e s at t empt to cl~rif: th~se is5~es , oth~r 

~o ~-~·erage aptitude s tudents with ~0 r e1nforce mert 3nd 

cont i nu.c1 1_~-:; r-·ej, n·fc)1-t:-:?.rn~n !: .. 

··,m•::;un t of · wF1 f\li I~ r-_,_: 1_ .~. cj b"-' •. -.•. ·_·-·r··i· _·· 't t_,_.-·!.'.--=·-.·' 1 • i , • i · 1 , - = . -· _ ~~2~ ~cucen : ~ who 1 - ~v: h 1gn 0uton om·~ 

OQc J - I · . 
·~=, Je1nq high achie~ers also are frustrated b ~ the 

felt more comfort2ble becaus~ they did 

~ Feel th~ need to ~cb1eye. Similarly, s tudents with 

i n achiev2ment hav2 been found to have q1·-eater 

a f Ltn ct i •:Jn er 
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fs~edtJack is ( Lub 1 1 r, 
' 

dt.~pendence 

Locus o f contr· o l ~ another· v .-- ri. . ..:ibl..::i 1~=-1 . · "'- ~" "j ·t- . • :::1 ... - ·•• ~ '- - .. - C1 ,,r "I 

achievemen t, h as been found in some st~dies 

FB. Statisticall y signif icant correlation between l -. 
'- C• 

control and intern a l FB and e xter nal FB v 3riab l es wh~n 

academic ac hi e v ement i s used as 3 dependent var i a bl e h~ 

does the e xtern2l. 

FB pe;~ •::ei v ed. 

status and i n fluence~ and status i n the e nvir onment ~ l! 

.sscr i b 

Additional.l :-i~ the ef ·fect :J 
'1· :-l ·. e 

of !. e .:..rner 2.nd e ::: pf.2- r iment f2r· ,·:i.n•:1 pr· c;.. :L,s•?., c:--:~ti ·::i sm <:<.n d 

silence a s FB on per f ormance Wds s~udi ed. t.\Jhi l e n o 

jifferences wer~ noted ~ith t h ~ type o f FB, sign ific~nt 

~d to , 

Without do u bt, pri.ma fac i e e vi dence dic t~tes that 

2pplication of FB not be attempted i ndi ~cr iminately nor 
_.,. ~tor:: 

u.npremed:i tatP.dl ··1
• Yt~t te;< tbcioks freely li s t "irnmc?.d'i. ,?.te 

feedba.ck" .~'t-:, ;:.m e 0.:i+ the •? ~:;,:;;:,:nl:i.·:.<.J. prin c: :i pl <-?.S in tr:J;:v.:rtinQ• 
" ' '.:hat 
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t r.o> d < L Lt b 1 i r: , 
1 

:tr i ab 1 es wh en 

nt v a r 1 a.b l e heos 

'"'..,,_, . 
.., ' • .:~ ,1 .. Wh i l ~ 

e:·: perti se, 

·iv i rrJn me nt. alt 

,- l t. i ::: i S IT1 2'.i-td 

:,.l) t""; i le n c:; 

El ~ siqnificci.nt 

-4) .. 

j i.i::.t ;,:1tes !:.hat 

·- imina.tely nor 

: t "i mmed i. 2.te 

ignore al together any o~her t y pe or combination oi 

consequences of timing cf FB. 

f o r years stri v e n to return graded tes t pacer 3 

llcU Y as p ossible~ bel i e v i n g i t t'J be d i! eff e c ti v e 
•• QL. 

h lnQ tech nique . 
t~C· . 

Of y e t greater conc e rn i. s th e current proll~ic 

c ·f th1? p r·inc ip l •?S 1-~hic:h und e r·J.i.e imme o:li a.!:e 

I •• ; ~ rj ' . " ·j Lt-· ] . ·- -=>d 
i 1a L - -a r: i:' "" ' c -· L \ ... .!. ' · c -· .;,. ·- - . 

. . 
,,e ·~ ')C,, o 1 (j~J \l 1AJb i 1.:; t-: r· :.:- q Lt i r-· e !"::. ·l;.!-112 t .~ !:5 e ('.:! f: :-- e J. :~ £-l.b 1 -::: .::..r-, c! "/ a l i d 

p1.- c.1cess e s =' inuc:h 

~ · ·Jl l ed in l:h e Lns t r uc:ti.ona.1. p1·-·•Jc:...-2 .. ;s .. 

sof t wa re curr e ntl \ 

• J.. 
l c. 

~Gge~ted, t angib l e FB, 0 r mater13l re~a~d, ~a y no~ p rov id e 

·mg1ble F B such as c andy, toy s a nd money can b e ~~fectivel y 

!'.\·r. =-.tor- s '"'ould pre+•:?r to .use " :i.nt,-.i. n~;"i.c l'-·:::>in ·f o r cemenl:" .. 

\ 

'"! iJbjec::ti.c;n to "e>=. t:t-:Ln!:d •.:: r- <~ in f: c:.r-c•-?ment" is th•~ Lnhererrt 

~r t hat the student wi l l bec a me too depen dent an recei~i nq 
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SS 

~uch FB and be undble to per f orm wi t hout it. 

t angi bl e FB may d i str~ct fro m the r elevar t 

produce a deficit in perf ormance CMims ~ Goh lson, 

Spence & Segner , 1967>. 

Tangi ble rewards seem to be especidll y import~t 

disadvantaged, retard ed , disturbed, o r v er y y oung chi ! 
1 

, 
objectionable to ma ny educator s, they h a v e been use~ 

r::; -. 

p s y i::h i .;:\tr·· ic Wdr·d to t. h •2 c. ) . .::\s:.:;r·· ·::i•Jm {Ancl (erscin~ 1967) :o 

.i.:1du.st. 1· .. y ( Il.•;Jen , et a l .. , 1'i T?> In c 2rtai n situat i~ns , 

e x ~ r ins ic rewdr d is r~qu i red ~n 3 l earn ing task 

c0ntro l 0 f instructional ma t er ial s ave~ st ud en~ 

~nles s t ~ e studen t is yi v en an incentive, h e 

e~ tr in s ic r eward~ are h ighlf c~nting~n t up on the 

a~d envi~anrnent a l v 2ri 2b les. 

i f not impossi ble t2sk to und~rt ak~ . stude 

t hat for F 3 to be mast e f ' ective, l nd i~ idua l differen~ ~~ 

must be at tended to . Forness < 1~73 ) proposes ~n he irar~h the i 

an initial step in the d etermination of appropriate 
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nu l l .::. .., , 
- · ' t..; 

~ These who r equire positive FB about the cor r ectn es s -· 
response. 

:;. Those who nef.~(j soc i -~l :.1pprov al . 

Those who react contingent upon th e nat u r e of ,_ .. _ ... 
L.t I to::' 

5. T !··1ose 1.-.ih o n e ed !:ok en F=B (c oL~lr:i b e ''i f in b•-.:l.I. i ·:: 

Ferhaps the mo s t signi fi cant ap p~ i ~2t ~ on of i~mediat~ 

rr2me~ ·J-f i r1 stn .. u.:ti.on. A l. t h ou9 h th e ·'~ · :: -f e·::: t i v t.'!n e ;;:.; ::; -:;.nd 

~f1~:enc y o; the immediate respons~ i ~ still bE l l~ v ed to b e 

d:i f f .i. cu. l t. 
l S i1' · ·-n· 

::JI ... t:= !' each f~dme d emanded more attent ion f rom the 
F -~ct i-em21 ns 

tc· stud·:. 

n hei r·2.r ·.h" 
tr,e i .j t:" . ..:. 1- • .... - ·' · Pr ,- .... r· "' . .- in i::. ·j .. ..... -11 ·::t. 1_ -~J'.~ ="• • I ! ._1, 

du.:il types 35 

(~:·· r-umbo l t :·: , 
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p 1r incipcil steps a.nd not si mply "·fr-2.111es ;o in ~- "set" , 

~g~~bLl§lQt:J 

Clear-ly, FB is a complex process which can ~o 

adequately ~escr-ibed within the parameters of the 

traditionall y held S-R paradigm, no r can it be sa i d 

effecti v e in lea~ning. 

must be ifi ew~d 2~ kno wledgs of response aff ec~ed b, 

t0.be ineffective tn o thers. 

!: h ei :r t e leolo1.:]·1 . E~ch theory appe~rs to h a v e u sed th~ 

l ,: •. t ter· a~::. a. f oun d<:<. ti on 1 • .1.pcin IA!t-, i. ch t o b u i l d <:.. bet +:er· 2'.n ·.1 ·rtt:l'! 

t:i::Jmpr- ·~hens :i. ·"· ~ 1.:hf2 •.):r ·~. · . 

Thorndike's "l ;::i ... J ~::· ·f ,:ff~~ct " i:<.nd F'o~<Jer-'s theo:·- y of 

beh2viorism and the p r actice of immediate F8 have so 

per-vaded 'i nst n .. tct i cm •:J .. ; er· Lh e p:::i st . .so y ear·s that 1nuc r1 o r 

what hav e been d~velopsd toward th8 improvemen~ of 
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~et". 

:omple · 1 ~ ., 

t :.-r.Jr .. 1rT1ent: l 

l n man v 

of 

: ~Jf 

.ti d =•. n ee iJ t 

While much data can be provid ed in 

scant data can be found in suppor t a~ 

Feedback will remain an enigma until research is 

t d comparing the different met h ods 
~Qt!QLtC e 

r OT 

the same subject matter. Until then, ed~cators 

1 I - r·· -·I '+-,-l-1 ; i;: . ·::\ 11.~ eT <::- •- - . 

sparse current 5tudi8s on FB 

,;::ff L c .i. ent !. y 
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TION 

ol ogy 

ABSTRACT 

The purpose of this study was to investigate the relative effectiveness 

of verbal and visual augmentation of rate-modified speech in the presentation 

;rechnical material . Research has shown that the complexity of the stimu

has a direct effect on achievement (or comprehension) at com-

It may be possible to supplement the compressed rates of 

~so that results approaching or surpassing normal rates can be achieved. 

1ll addition of text or vi sua 1 s to accompany an aural presentation may 

rovide the additional information necessary to allow the faster compression 

rates to be as effective as a normal rate. Research also suggests that focus 

the specific learning task being presented. This 

learning tasks, presented via auditory channels, be 

aloated using instruments designed to measure achievement of each of those 

~ific tasks. The population consisted of 40 graduate students. Materials 

Aedconsisted of normal and compressed versions of the Dwyer Heart script, 

of the script, black and white simple line drawings and the 

h~d evaluation instruments. Subjects were assigned to one of four treat

t groups: normal version/no augmentation, compressed version/no augmen

u~, compressed version/text augmentation, compressed version/visual 

ntation. After listening to their respective treatments, students were 

inistered the four achievement tests. Analysis of variance procedures 

applied to the data. 
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Purpose 

The purpose of this study was to investigate the relative in 

effectiveness of rate-modified speech used alone and when augmen~1 
either visual or verbal materials in the learning of technical ma

Considerable research has investigated the comprehension of verbal 

presented by means of compressed or rate-modified speech (Duker, 1 

compre~ensive review of this research (Olson and Berry, 1982) ind; 

however, that limited research has focused on the use 

with technical materials and the effect of verbal and visual 

upon comprehension of compressed audio messages . Additional 

provide: (1) information concerning the use of rate-modified speech 

material that is technical in nature, (2) a determination of how spec· 
~ 

learning tasks are affected by using rate-modified speech, and (3) an 

explanation of the relative effectiveness of verbal 

to rate-modified messages. 

Rate-Mod i fied Speech 

For many years the rapid learning of 1 arge amounts of information 

been a continuing educational concern . In more recent years this pe· 

has intensified. Duker (1974) identified the problem that large amoUft' 

information impose upon the learner. He noted that today's 

become more dependent upon communication, necessitating the listener t' 

of presentat· 

Silverstone < 

o is changed 1 

--



I of verbal 

' (Duker, 197 

1982) indi 

1, and (3) an 

-2-

microprocessor affords comes an era where the learner is inundated 

terial to read or merely peruse at a pace that becomes more rapid 

The technology that permits society's advancements and developy. 
haS also contributed to a knowledge base that has become so enormously 

that the learner cannot keep pace. 

by the fact that individuals learn at 

t r~tes. Since time spent in instruction is an important factor 

~imizing instructional efficiency, . it is of vital importance to identify 

IS by which the learner can be aided in increasing the effectiveness of 

today's technology has contributed to the current state of affairs 

ming the information explosion that plagues the learner. Current 

logy, however, also offers a number of viable solutions within its 

Ptr,ameters. One means this new technology has provided is that of 

iltering recorded speech so that the instructor or student may adjust the 

.Jtte of presentation to suit his needs. This technique is termed rate

popu1arly referred to as "compressed speech" 

f . f . ""' ~llverstone, 1974). 
in ormat10n . 

's society has 

1e listener to 

·i c proportions. 

Silverstone described this method of rate modification as the 

... reproduction of an .ori gi na 1 recording in which the word-per-minute 

'ltfo is changed to a slower or faster rate of speech without eliminating 

~ Pitch or natural quality of the voice." 

Considerable research has focused on rate-modified speech and its use 

·iii increasing 1 earning efficiency through the auditory mode . These 
types of medfa 

t ~~estigations have contributed to an enormous body of knowledge that spans 
ema in current a 

r five decades (Duker, 1974; Olson and Berry, 1982; Orr, 1968). 
l em that Duker 

1 ~erally, compressed speech ·has been shown to be as efficient as norma 1 
the new technO 
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rates of speech. The average conversational rate at which a Per~ 

is in the range of 100 to 150 words per minute (Nichols and Stevens 

Silverstone, 1974). A listener can comprehend and process informat 

a rate up to or approximating 400 words per minute (Silverstone, 19 

This creates a speaking/1 i stening discrepancy s·ince a 1 i stener can 

hend spoken material up to four times faster than the speaker can s 

message. The result is a listener who becomes bored or whose attentt 

begins ·to wander. 

Substantial research has focused on both intelligibility and c 

sion of rate-modified speech. Intelligibility refers to the extent tht 

one i s able to repeat information which was presented or to discrimtnate 

what one has heard. Comprehension refers to the ability to extract 

knowledge or information from what one has heard, usually by completint 

an objective test. Generally, no significant differences have bee~ f 

between nonnal and compressed modes in terms of comprehension or inte11i· 

gibility at rates up to 250 words-per-minute (Foulke, 1966, 1967). Foulk! 

(1971) suggested that this implies a working, auditory processing limit 

of approximately 275 words-per-minute. 

Foulke (1968a) reported that, with word rates ranging from 125 to 

words per minute, comprehension was found to be adequate until the word 

rate exceeded 250 words-per-minute. As the word rate rose higher, the 

level of comprehension decreases in an inverse proportion. Foulke hypo· 

thesized that adequate processing time is needed for perception of wor~ 

in order for comprehension to occur. If processing time is reduced. a 

decrease in comprehension results . Lost processing time was indicated to 

be a contri buting factor in the level of comprehension. Hausfeld (1981 ) 

presented strong ev idence for a working memory process ing 1 imit of approx· 
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215 words-per-minute. 

lRe (1968b) indicated that in measuring comprehension, there are two 

of factors which must be taken into consideration: (1 ). organismic 

t 
and (2) characteristics of the signal. Organismic factors include 

1fX, intelligence and previous experience with the subject • . Character-

of the signal are concerned with word rate, method of compression 

rate of occu.rrence of the speech sounds. 

Relatively few researchers have devoted adequate attention to the char-

i tsel f. This third area for consideration includes 

complexity of information and the relative density of i·deas or 

research has focused on both intelligibility and comprehen

of time-compressed speech. Genera11y no significant differences have 

normal and compressed modes in terms of comprehension or 

rates up to 250 words-per-minute (Foulke, 1966, 1967). 

~search has been less conclusive, however, in determining the effec-

~s of utilizing compressed materials when the content is of a more 

~x or technical nature. The earlier research in rate-modified speech 

generally concluded that faster rates were equal to or more effective 

Subsequent research, however, raised the issue of using 

of a more complex, technical nature, and challenged the 

conclusion that faster rates were superior. 

~e methodological problem inherent in much of this research work is 

~ey used a variety of recorded messages which did not take into 

t the specific learning objectives or tasks and the complexity of 
.. 

tion. The efficiency index of Fairbanks used in past studies 

that all passages used were of equal difficulty and importance . 
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Factors such as the length of the stimulus materials, density of 

items learned and n9t learned, and the difficulty of items learned 

learned, were not considered (Adelson, 1975). Ot~er research su 

that regardless of the speaking rate utilized, 

of the stimulus material results in a reduction of the amount of 
1111 

that is comprehended (Spicker, 1963). Granmatical complexity has at 

been shown to have an inverse effect on the amount of comprehension Of 

compressed material (Reid, 1968) . The type of information used ha-s 11 

effect on comprehension and may also represent related but different 

aspects of listening comprehension. 

It has been established that material containing 

information such as drawing inferences, formulating ideas and deaTirrg 

with facts yields different results in comprehension of compressed 

etfective as a n 

re4a11dancy neede 

It would ap 

materials (Rossiter, 1971). These finds seem to indicate that material ts necessary to 

that is more complex or technical in its content would be more adverse11 11re effective i 

affected by higher rates of compression. ~vestigated thi 

There exists from these research efforts substantial evidence that In consider 

rate-modified speech is a valuable learning tool. The effectiveness af is also at issue 

this learning tool, however, may be affected by the addition of certain ~pes of listeni 

supplemental infonnation in an effort to provide additional or redundant yielded differi n 

information via another channel. Since it has been established that rate- Further explorat 

modified speech has a positive effect on comprehension of compressed thefr complet ion 

materials, it is conceivable that the addition of text or visual augmenta• suited for infer 

tion would further increase this effect. In order to 

The use pf text and visual materials to augment rate-modified message! Of major concern 

has been explored in past research. Generally, their use with materials t~plexity of st 

of varying compression rates has been found to be of significant educatirl~ Stimulus passage 
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ance. The redundant information provided by the pri nted text and 

additional cues provided by visuals has aided in the processing of t he 

essed material. It is of interest to determine if these two types of 

ntation (text and visuals) provide additional support to compressed 

• urial that is of a technical nature. The additional of visual augmen

otfon to accompany an aural presentation may provide the additional 

mtormation n~cessary to allow the faster compression rates to be as 

effective as a normal rate. The use of pr inted text may provide the 

redundancy needed to comprehend the spoken material . Similarly, t he use 

of illustrations may provide enough additional informati on for the l earner 

to organize or restructure the material. 

It would appear that the visual augmentation of compressed auditory 

mterial may improve comprehension . If such a difference does occur, it 

ts necessary to· identify which type of visual augmentation, if any, is . . 

llre effective in providing for this difference . . No research to da t e has 

Investigated this aspect of comprehension of rate-modifi ed speech. 

ence t hat In cons i deration of the complexity and difficul ty of mater ial s t here 

·1eness of is also at issue the type of learn i ng task that is invol ved. Diff eren t 

f certain types of listening learning tasks as .those identified by Rossiter (1971) 

redundaat yielded di ffering results in terms of comprehending rate-modifi ed passages. 

j that r ite- Further exploration of different learning tasks and objectively measuring 

"essed thefr completion may help to determine what specific tas ks may be more 

11 augmenta· suited for information that is modified in rate of presentat ion. 

In order to measure t he effect i veness of rate-modifi ed speech, i t i s 

~ ied rnes iaqes of major concern to establish a means of standardizi ng the degree of 

materia ls t~plexity of st imulus passages · and the use of augmen t ation with the 

1t educa tional Stimulus passages for testing and evaluation purposes. Th i s st andar dizat ion 
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is imperative for determining results from an experiment and f~ 

izing to other research efforts relative to this area of investi 

Orr (1971) identified the problem that exists due to a lack 

dardization of testing instruments to measure variables relati¥e 

modified speech. Since no one method or procedure for evaluating 

modified materials is recognized, generalizations from one study 

remain difficult to make and are frequently of questionable validf 

Until the present, no standardized instruments have been deve 

and those which had been developed represented a global measure of 

variety of learning tasks. Work done by Rhetts (1974) suggests tha 

learning research should also focus on the specific 

presented. Such a charge would imply that specific learning tasks, 

presented via auditory channels, be evaluated using 

to measure achievement of each of those specific tasks. 

a part of the research and evaluation materials developed by Dwyer (1 

was employed in this investigation. The evaluation instruments inco 

into th is package allow the researcher to 

relative to four different learning tasks or objectives: drawing or 

spatially restructuring information, terminology or recal l of specific 

* information, identification or spatial analysi s and comprehension or 

interrelating infonnation. In addition, a total test measures overall 

The s 

~lides pro 

lt the l OC 

a visual w 

The a 

test, tenn 

•loyed a. 

*Note: The term "comprehension" as used in previous research rela The P' 
to compressed speech should not be confused with the term identifying t)r the Univer· 
Comprehension Test developed by Dwyer~ The term as used by Dwyer refers 
spec i fically to the ability to "use information to explain some other having had 
phenomenon" (Dwyer, 1972), whereas the general term "comprehension" ref 
to a more generalized abil i ty which could interchangeably be called Hell as an. 
learning or achievement. 

Students a 
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The use of such materials would seem to represent 

precise method of evaluating achievement or comprehension of informa

via the auditory mode. 

The stimulus materials consisted of the 2,000 word instructional script 

,. t11e p~rts and functions of the human heart developed by Dwyer (1972). 

i ,rofessional narrator was_ used to record the normal version of the audio 

we at an average rate of 150 words per minute. A compressed version of 

provided by use of the Variable Speech Control 

The supplemental verbal materials consisted of the printed text of the 

~structional scri pt. The supplemental visual materials consisted of the 

! illustrations identified by Dwyer as the simple line drawing version of 

Jed by Dwyer (1 the instructional materials on the human heart. These visuals were 35mm 

slides produced with black lines on a v1hite background. The slides were 

~ner achievement synchronized to the audio script via a \follensak 2550 cassette tape recorder 

; : drawing or at the locations in the instructional script where Dwyer determined that 

:a11 of .specific a visual was needed. 

* 1prehension or The accompanying four achievement tests developed by Dwyer (drawing 

1easures overall test, tenninology test, identification test and comprehension test) were 

employed as evaluation instruments. 

1us research relat 
•rm identifying~ 
·d by Dwyer refers 
ain some other 
mprehens ion" ref 
ly be cal led 

The population for this study consisted of 40 graduate students at 

the University of Pittsburgh. Care was taken to exclude any individuals 

~vi ng had prior, formal training in medicine, physiology or anatomy as 

Well as any subjects trained iri" Cardio-Pulmonary Resuscitation (CPR). 

Students al so excluded from the study were those with a diagnosed hearing 
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loss or visual impairment as well as students who did not speak 

a first language. 

Subjects were randomly assigned to one of the four treatment 

Normal version/no augmentation, Compressed version/no augmentatiOll 

Compressed version/text augmentation, Compressed version/visual a 

Small groups listened to their respective versions of the script 

by text or visuals where applicable. Upon completion 

treatments the subjects were immediately administered 

tests. 

Findings 

One way analyses of variance were calculated to determine if d 

existed among the means of the four treatment groups for 

achievement tests. Where overall F values were found to 

Scheffe post hoc comparisons were conducted. 

The means and standard deviations for each of the 

(Normal version/no augmentation, Compressed version/no augmentation, 

Compressed version/printed text augmentation, and Compressed versioo 

augmentation) across the five objective tests (the drawing test, the 

terminology test, the identification test, 

total test) are presented in Table l . 

The results of the analyses of variance for each of the achiev 

tests are presented in Table 2. 

An F value of 3. 41 was obtained for the drawing test. This val• 

significant at the .028 level. Pairwise comparisons among means we~ 

ducted via the Scheffe test . Results of the test indicated that tr~ 

4, the compressed version (250 wpm) with the visual augmentation g~~ 
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TABLE 1 

Means and Standard Deviations of the Four Treatment Groups 

Normal/no Compressed/no Compressed/ Compressed/ 
a ugmen tat ion augmentation printed text visuals 

N = 10 N = 10 N = 10 N = 10 

x S.D. x S. D. x S. D. x S.D. 
- -

I 

5.04 10. 90 4. 15 
....... 

Drawing test 6.30 3.83 4o90 4 . 63 6.60 0 
I 

(J'C Terminology test 13.00 3.77 8.00 3.43 10. 30 3. 13 9.20 4.39 ··.J 
Q Identification test 11.50 5.52 8.20 3.79 9.60 2.72 11 . 30 4.00 

Comprehension test 11.40 2.67 8. 60 3.20 11.40 3.24 8.00 2.75 

Total test 42.20 12.50 29.70 12. 12 38.00 11.40 39.40 12.40 

.. 
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TABLE 2 

Results of .the Analyses of Variance 

Test F p 

Drawing test 3.41 .028 
Terminology test 3.31 • 031 
Identification test 1. 42 .254 
Comprehension test 3.68 . 020 
Total test 1.97 • 136 

achieved significantly higher than did treatment 2, 

(250 wpm) with no augmentation group. No other significant differ 

were found. 

An F value of 3.31 was obtained for the 

was significant at the .031 level. Comparisons among the means via 

Scheffe procedure indicated that treatment 1, the normal version {150 

with no augmentation achieved significantly better than treatment 2, 

compressed version (250 wpm) with no augmentation . 

An F value of 1.42 was obtained for the identification test. 

value was not significant (p = .254). 

An F value of 3.68 was obtained for the comprehension test. 

was significant at the p = .020 level. However, pairwise comparisoos 

the Scheffe procedure indicated no significant differences. 

An F value of l.97 was obtained for the total test. This va lue 

significant (p = .136). 
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Discussion 

can be drawn from the analyses obtained in this 

With regard to a spatial restructuring task as measured by the drawing 

1, Visual augmentation to compressed speech is more effective than 

•res,sed messages presented without augmentation. It is clear that a 

usk such as this relies heavily upon spatial information. Such information 

fs provided by the visual material used to augment the compressed recording. 

2. The data further suggest that in those cases where no visual aug

l!lltation is provided, both compressed and normal messages are equally 

effective. Such a conclusion would 1 end support to the use of compressed 

essages regardless of augmentation in those cases where instructional 

of time is desirable. 

9 the means via tte With regard to the recall of specific information as measured by the 

rmal version (150 terminology test: 

han treatment 2 , ~ 1. The evidence suggests that normal presentation rates are superior 

!D compressed rates when infonnation is technical in nature. 

·;cation test. This 2. In those cases where compressed presentation rates are used, aug-

1ens ion test. This 

rwise comparisons 

!rences. 

:est. This value 

tation of any type does not appear to be a significant factor. 

With regard to spatial analysis tasks as measured by the identification 

1. The data suggest that compressed messages do not differ from 

1 messages in terms of their instructional effectiveness. For this 

~n, rate-modified messages may be considered instructionally more 
~f' . .. 1c1ent in terms of time with no loss of effectiveness. 

With regard to the interrelationship of information as measured by 
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the comprehension test: 

1. Evidence indicates that for a task of this 

sages do not appear to differ significantly in 

tiveness from those presented at a normal rate of speed . 

It is of importance to note that although 

obtained, no significant pairwise compari sons could 

a finding would make the above conclusion tentative 

for further research. 

With regard to overall understanding of technical 

measured by the total test: 

1. The data suggest that no reason exists to believe that c 

messages differ in instructional effectiveness from normal 

when the information presented is techn ical in nature. 

2. The data further indicate that compressed and 

are not equally effective in facil i tating student achievement of di ff 

instructional objectives. The rate of presentation most effective in 

senting information is dependent upon the type of learning task. 

3. The effectiveness of a particular type of augmentation to a 

passage is dependent upon the required instructional task . 

The fact that various types of augmentation to compressed material 

represent varying degrees of information, redundancy should be further 

explored. 

4. The degree of infonnation redundancy provided by varying types 

augmentat ion techniques does not appear to be related to the overall 

instructional effectiveness of ~he message. Although the overa ll degre! 

redundancy dif fered f rom 100% in the text augmentation vers ion to slight 

redundancy in the vi sual (l abels of t erms on diagrams), the effect iveness 
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t1t0se techniques appears to be more directly related to the type of 

ormation useful in completing the learning task. 

The findings of this study strongly suggest that further research be 

ucted to confinn or disconfirm the hypothesi.s that verbal and visual 

_,.,ntation of rate-modified speech is an effective supplement in the 

)drning of technical information. Research should focus on more spec i f i cally 

111
1yzing t~e stimulus passages uti1ized with regard to their complexity, 

fddability, density of ideas and length. Further research should also 

iddress the use of augmentation which varies in its degree of visual com-

uity and redundancy. 
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Introduction 

The study of personality traits, instructional 

methodologies and the interaction between the two is not 

a new area of study. Studies of these interactions, 

bY their nature, pose such general questions as: 

(1) Do complex learner aptitudes interact (either posit

ively or negatively) with methods of instruction to 

predispose certain learners to success or failure in a 

given instructional setting? (2) Should it not be the task 

of educators to research and analyze th~se int eractions and 

inform teachers of the possible implications of the use 

of certain instructional methods in the course of teach

ing?, and (3) If interactions between learner aptitudes 

and instructional methods exist, should not research 

be undertaken to identify instruments which will assist 

the teacher in identifying learners who may experience 

difficulty in learning through a certain instructional 

method? This study attempted to investigate just such 

questions. 

Improving a student's performance in the learning 

situation may be accomplished by presenting the instruction 

in a manner which the student most easily comprehends 

and accepts.1 The introduction of audio-visual materials 

and independent instruction into the educational process 

affords increased diversity in the types and methods of 

1 ?· M. Charles, Individualizin~ Instruction 
(St. Louis: c. V. Mosby, 1980), pp. 4-72 • 
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Instructional presentations educators 

their students. Identifying reliable 

assist the educator in choosing an 

ional approach for each student is 

this type of research. The task of this study was 

discover the relationship between students' scores 

on three psychological instruments and their perfo 

on tests of cognitive content presented 

differing instructional approaches. 

Achievement in any learning situation is 

on a number of variables, such as how well the 

teaches, how pleasant the learning environment 

well the student slept the night before. In 

the external variable which may be present, 

comes to the learning situation with a unique set o! 

personality traits which may affect, either positive~ 

or negatively, his or her chance for success. 2 These 

traits may include such variables as i ntell igence, 

iOl 

me1 

go~ 

mu~ 

he I 

fol 

idu 

(2) 

motivation and self-esteem. Further confounding the stu 

learning situation is the possibility of interactio~ 

among these variable, as well as interactions between 

the variables and the instructional method being used. 

The recognition that personality traits may affect a 

student's performance in an instructional setting is~ 

2James A. 
ize Instruction 
1979) ' p . 17. 
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:itudy was t.o 
~ I S ;) cores 

:! ir perfor 

:1rough two 
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nment 

In addition to 

t , each person 

:!.que set of 

er positively 
2 e ss. These 

2.ligence, anxi 

ounding the 

interactions 

ions between 

d being used. 

ay affect a 

•P O
rtant step toward improving the educational process. 

Attempts to increase the efficiency and effectiveness of 

instruction have focused on many variable which are often 

present in any learning environment. This study invest

igated three personality traits which a learner will 

bring to the instructional setting. 

In order to maximize the potential of each learner, 

individual differences must be considered when designing 

instructional approaches.3 Educators should direct 

3 

learners in the same intellectual and development direct

ions, and at the same time they must consider the different 

methods which may help the learner achieve their learning 

goals. To deal with the individual, varying methods 

must be .made available to the learner to meet his or 

her goals. Thus, the task assigned ~o educators is two

fold: (1) develop diverse activities to help the indiv

idual learner achieve his or her educational goals, and 

(2) devise methods of student assessment to assist 

students in determining which of these diverse educational 

opportunities will, for them, yield the best results. 

The identification of potentially successful instructional 

methods begins with an assessment of the learner. The 

setting is an 3R. M. Gagne, "Instruction~l Vr.iriables and Learning 
Outcomes' II The :Evaluation of In.structiont ~ 'rssue"s ·and 
£roblems, eds. M. C. Wittrock and D. Wiley (New York: 
o1th and Winston, 1970), pp. 105-125; R. S. Dunn and 

K. J. Dunn, "Learning Styles/Teaching Styles: Should 
They ••• Can They ••• Be Matched?," Educational 
~adership, 36, No. 4 (1979), pp 238-244 • 
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educator should have the ability and opportunity t 

ister personality trait assessment instruments 

have been shown to be related t o achi evment in 

methods of instruction to be utilized. This study 

attempted to assess the relationship between 

scores on three personality trait instruments 

level of student achievement in two differing 

ional settings. 

The following questions were 

study: 

1. Is there a significant difference 

the pass/fail performance on tests of content 

through mediated self-instruction and 

taught .through didactic, large group lecture instructi 

2. Are there signi£icant distinguishing 

ion characteristics for those passing or failing 

of content and scores on the Dogmat ism Scale, 

External Scale and the Self-Esteem I nventory? 

The following are the limit ations imposed upon 

this study: 

1. This study was limited to nursing students 

in a baccalaureate degree program at a private, urban 

institution. 

2. · Students were drawn fr'om the t hird year 

nursing class only (first year of actual nursing instrut• 

ion). 
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lent in the 

This stud"t> 
" 
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basis for thi.s 

:rence between 

intent taught 

: st s of content 

.ture instructio 

.guishing 

· failing 

cale, 

.tory? 

imposed upon 

.rsing students 

ri vate, urban 

third year 

nursing instruct 

3. Only female nursing students were included 

analysis. 

Personality Traits and 
Individual Differences 

The concept of individual differences has been 

explored by researchers for many years. All people do 

not look alike, talk alike or hold the same beliefs. 

The knowledge that people differ th.rough a wide variety 

of traits is the point from which this research has 

embarked. All types of information about the character

istics of learners has been collected in schools. Such 

traits as nationality, sex, grade point average and 

socioeconomic background are routinely ascertained.4 

5 

In addition, various psychological attributes of the 

learner are often evaluated to determine the intellectual, 

social and emotional status of the student. These measures 

are often used to place students in homogeneous groups 

within th.e school for instructional purposes. Student 

grouping of this sort are attempt to mold the student 

to the instruction, rather than mold the instruction to 

the student. Cronbach and Snow point out: 

Aptitude measures and educational methods should 
form a mutually supportive system. Educational 
programs need to be designed for the student who does 
not fit the conventional instruction, and classification 

4 J. W. Brown, .K. D. Norberg and F. Harcleroad, 
A-V Instruction: Technolo Media and Methods ( New York: 
McGraw-Hill, 1 77 , pp. 17-29. 
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procedures need to be designed to" choose the 
participants for each ~uch . program. The old~ 
was, "The institution is given; try to pick t~ 
persons who fit it." The needed mandate is n 
design enough treatments so that everyone wi11 to succeed in one of themis: and route the perso 
the treatment that fits. 11 ...1 n 

Media specialists have 

produc·e multiple instructional treatments for 'tTariOlJ& 

instructional settings. Media specialists have for 

years espoused the importance of assessing 

audience for which they are designing materials . ! 

discussion of the role of the developer of instructi 

pro.grams will include, as a critic al component of the 

instructional development process, the assessment at 

intended audience. 6 The purpose of 

to ascertain that the instructional treatment being 

designed will meet the educational requirements of the 

rel1 

strc 

traj 

atic 

and 

Inte 

group of people for which it is intended. After this (ATI 

assessment is completed, materials are produced, stra:u 

determined, environments are selected and evaluation 

instruments prep~~ed.? · The results are often presentee 

as a series of scores distributed along a normal curve. 

Yet, if this instruction was designed to "fit" this 

audience, researchers must question why some students 

5Lee Cronbach and Richard Snow, Aptitudes an.A 
Instructional Method (New York: Irvingt on, 1977) . 

6Brown, Lewis and Harcleroad, op. cit., p. 19· 

7c. E. Cavert, An A roach to the Desi 
Instruction (Washington, D. C.: Associat ion 
ional Communications and Technology, 1974). 
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' reryone Will bf 
;e the persen 

~ nts for various 

.ists have for 

:sing 

·te well and others do poorly. Perhaps the reason is 

t each learner brings a particular set of attributes 

Mid characteristics to the learning _setting which, to 

8 
degree may predispose each learner to success or failure 

in that setting. 

Glaser identifies individual differences as a 

~elevent component of the educational process and calls 

for the assessment of these differences and the utili

:ation of these differences in planning instructional 

~trategies.8 Cronbach and Snow identify personality 

traits as important factors when considering the adapt-

~ assessment of ation of the educational process to the individual. 9 

Lis assessment is The investigation of interaction between treatments 

''3atment being and trait variables has been called Trait-Treatment 

.'.J.irements of tlle Interaction (TTI) or Aptitude-Treatment Inter·action 

.ed. After this (ATI) research.10 In ATI studies the task is to predict 

· produced, strate. appropriate learning methods for subjects possessing 

~nd evaluation certain levels of a given trait, thus allowing them to 

·e often presented obtain their highest level of achievement. When various 

.g a normal curve. differing instructional programs are available within 

to "fit" this a course of study, interaction paterns may be used 

.y some students to predict which program will bring about the best 

results for each student. 

Aptitudes aw! 
.gt on, 1977) · 

·n. cit., p. '19· 

·he Desi 
1ciation 
974). 

8Robert Glaser, "Individuals and Learning: The New 
Aptitudes," Educational Researcher, 1 ( 1972) , 5-13. 

9cronbach and Snow, op. cit., pp. 2-6 . 

10ibid. 
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Instructional Methods 

The verbal instruction most commonly 

the lecture hall at many schools is an excellent 

of what Ausbel 11 and Wittrock 
12 

have called "exp 

teaching." In this type of instructional setting, 

learner is required to listem, and perhaps take not 

while the instructor poses questions and then ansv 

Lecture is a passive mode of learning which allows 

chance for asking questions or responding with an 

While the passivity of lecture is a drawback when 

ing to involve students in their own learning 

instruction to each individual learner, it can 

provide useful learning experiences. When 

organized, expository teaching can present 

and principles which students can learn and .use as a 

for further learning and study.13 

The process of learning is unique 

dual. The educational system makes various experiences 

available to each student. The schools 

facilities, resources and instructors. The learner 

brings certain traits to the learning experience. 

stresses the importnace of viewing the educationalp 

11n. p. Ausbel, The Ps cholo 
Learnin : An Introducti~o~n~t~o~S~c~h~o~o~l;;Q~~-.:.~:.::.:;~~~f:I 
Grune and Stratton, 1963 , p. 19. 

12r1. C. Wittrock, "Verbal Stimuli in Conc~pt; 
ation: Learning By Di'scovery," Journal of Educatio~ 
Psychology, 64 (1963), pp. 183-190. 

13Ausbel, loc. cit. 
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1. · Concept fo i in . 
1 of Educatio!}!... 

systematic presentation of instruction to' diverse 

and constantly adapting individuals. The focus of educ

ation must be the student.14 According to Edling,15 

independent instruction is the methodology which seems 

to be the most flexible and adaptable to the differences 

between learners. In his discussion of individualization 

9! instruction, Edling identified independent instruction 

as the method which provides the most freedom to the 

iearner.16 Independent instruction gives the student 

the opportunity to make decisions concerning the location 

and time of the instructional experience, the materials 

9 

to be used and the rate at which they will be assimilated. 17 

One or more of these decisions may be the single most 

important component in adapting the instruction to the 

student. Often, more than one of these components is 

able to be manipulated by the student in independent 

instruction. ~he way students manipulate t heir learning 

environment is as much a function of their personality as 

is the way they learn.18 

14R.obert M. Gagne, "Instructional Variables and 
Learning Outcomes, "The Evaluation of Instruction: Issues 
and Problems, eds. M.c. Wittrock and D. Wiley (New York: 
no!t, Rinehart and Winston, 1970), pp. 105-125. 

15J.V. Edling, Individualized Instruction: A 
~anual for Administrators (Corvallis, Oregon: Continuing 
Education Publication, Oregon State University, 1970). 

16Ibid. 
17Brown, Lewis ·Harcleroad, op. cit., pp. 22-29. 

18Ibid. 
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The teaming of audiovisual instruction 

independent study is a methodology which has 

increasing popularity in higher education in 

ten years. The creation of learning centers, faci 

where students learn independently 

audiovisual materials, is widespread. 

1,778 individual learning centers in colleges and 

universities in the United States and Canada. 

centers are defined as facilities where materials 
' 

print and non-print, are stored and utilized. 20 In 

addition, these learning centers often 

a school where independent instruction 

Anderson22 described this center as a place 

interact with materials while working in an 

instructional mode. It is in these centers that the 

technology of education meets independent instructiont 

form mediated self-instruction. Learning centers all 

students to function independently. 

their time, arrange their work space and freely access 

19L. L. Sullivan, Guide to Learning Centers in 
Higher Education (Portsmouth, N. H.: Entelek Press, 1 

20J. W. Brown, K. D. Norberg and S. K. Srygley, 
Administerin Educational Media: Instructional Technol 
and Library Services New York: McGraw-Hill, 1972 , 
pp. 36-48. 

21Brown, Norberg and Harcleroad, op. cit., PP· 

22Robert Anderson, 11Sustaining Individualized 
Instruction Through Fl'exible Administration, 11 The Com '! 
in American Education, eds. D. Bushnell and D. Allen 
(New York: McGraw-Hill, 1967). 
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t echnological resources and multiple modes of commun~ca

t ion.23 Thus, if education is to adapt to the needs of 

the learner, it would seem that mediated self-instruction 

in special learning centers designed specifically for 

11 

t~at methodological approach would be the most appropriate 

place to study instruction and learner aptitudes. 

Personality Variables 

Dogmatism -
Dogmatism is defined by Rokeach24 as a component 

of a .Person's p~rsonality which defines the degree to 

which a person can evaluate, accept, ·and act on on 

relevent information independent of extraneous outside 

factors . A person's level of dogmatism can be classified 

somewhere along a continuum which ranges from "open11 

to "closed." An open belief system is one which allows 

the individual to accept new, novel and often conflic t ing 

information and integrate this information into his or 

her belief system. People with open belief systems 

are often characterized as broad-minded, liberal, tolerant, 

receptive and unprejudiced. New information may be 

integrated rapidly, even if this means that old beliefs 

must be modified or discarded. A closed system of beliefs 

23Ex·own, Lewis . e.nd Ee.rcl eroad, loc. cit • 

Tork : 

2~ .. _· 
1'1. Rokeach, 'I'he Open and Closed Mind ( New 

Basic Books, 1960). 
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is one that defends itself against conflicting int 

The person with a closed beli~f system is often h~ 

to accept input which negates or disproves current 

held beliefs. Closed belief individuals (high do 

are often characterized as narrow-minded, intolerant 

d . d" 25 an preJu ices. 

High dogmatics, then, may be supposed to resist 

and perhaps reject unfamiliar and possibly threate 

new situations. Students who test as highly dogmatic 

may carry with them a predisposition to failure (or at 

least diminished performance) when confronted with the 

mediated self-instruction methodology of education. 

chac 

este 

the 

rein 

Self-esteem R0tt 

In the study done by Coopersmith26 self-esteq 1 e.xpl. 

defined as a person's evaluation of himself. •vaD 

l. f i · is the manifestation of the approval or disapproval one 

feels about his or her own skills, intellectual abiliti lead 

aptitudes and morals. It is a "personal judgement o! 

worthiness that is expressed in the attitudes the ind.iv· 

idual holds toward himself • 1127 Coopersmith found a 

25Ibid. 
26stanley Coopersmith, The Antecedents of Se1J. 

Esteem San Francisco: W. H Freeman, 1967). 
27 Ibid. , p. 5. 
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13 

high correla~ion between self-esteem and creativity. 

Re considered self-esteem a critical factor in determining 

~he degree to which a person can act confidently and 

successfully on an independent basis. 28 Self-esteem 

also relates to the ability of a person to organize 

chaos ~~to order.29 Coopersmith also found that self

esteem correlated with achievement and sociometric 
. . 30 

choice. 

Locus of Control 

Locus of control can be defined as a .measure of 

the degree to which a person believe she or he controls 

reinforcement (reward) for his or her own actions. 

Rotter~31 in his social learning theory, attempts to 

explain behavior through "expectancy" and reinforcement 

"value." The behavior of an individual can be predicted 

-;>proval one if it can be determined to what extent that behavior will 

ual abilities, lead to reinforcement and what the value of the reinforce-

gement of 

s the indiv· 

found a 

s of Sell 

ment 'is. Individuals place different values on the 

28Ibid. 29Ibid . 

30stanley Coopersmith, "A Method of Determining 
Tn>es of Self Esteem," Journal of Abnormal and Social 
Ps:rcholog:y, 59 ( 1959), • 

31J. B. Rotter, Social Learning and Clinical 
ts1chology (New York: Prentiqe-Hall, 1954). 
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importance of external reinforcement in governing 

actions. The ability to assess the importance or 
forecement to the individual is critical in antic · 

behavior. Hersch and Scheibe32 found that indivia 

evaluated as being "internals" (belief in control ot 

their own reinforcement), describe themselves as bei11g 

assertive, independent, powerful, effective and indU:St, 

rious. Internal control has been shown to be positi 

correlated ·with motivation.33 Ext ernals (viewing 

reinforcement as coming from outside their control ) 

are described as more aggressive and hostile, 34 suspi 

and mistrustful,35 and more dogmatic 

External control has been shown to correlate posit~ve31 

with debilitating anxiety while internal control 

with facilitating anxiety.37 

32P. D. Hersch and K. E. Scheibe, "On the Reliab' 
and Validity of Internal- External Control as a Personali, 
Dimension," J ournal of Consulting Psychology , 31 ( 1 96?~, 
609-614. 

33 J. B. Rotter and R. Mulry, "Internal versus 
External Control of Reinforcement and Decisi on Time," 
Journal of Personlaity and Social Psychology, 4 (1965), 
598-604 

34c. B. Williams and H. L. Vantress, "Relation 
Between Internal-External Control and Aggression," 
Journal of Psychology, 71 (1969), 59-61. 

35A. G. Miller and H. L. Minton, "Machiaveliai;JS:· 
Internal-External Control and the Violation of Experi~~
Instruction," Psychol ogical Record, 19, ( 1969), 369-;.i'" 

36J. B. Rotter, M. Seeman and S. Liverant, "In~e 
versus External Control of Reinforcement: A Ma j or var:a 
in Behavior Therapy," Decisions, Values and Group§., e(l, . 
N. F. Washburn (London: Pergamon, 1962) , 473-516: 

37E. c. Butterfield , "Locus of Control, Test A~ 
Reaction to Frustration," J ournal of Personality, 32 

(1964), 298-311. 592 
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DESIGN OF nIE STUDY 

Background 

This study meets the traditional definition of an experimental 

l 
design as defined by Ker linger. By measuring differences in 

performance, the. study attempted to determine the effect personality 

craits (dogmatism, locus of control, and self-esteem) have in two 

varying instructional settings. 

'nlis study was designed as a modified Posttest Only Control 

2 
Group design, as defined by Campbell and Stanley. Rather than . 

compare one experimental group to a control g:::-oup which has received 

the Reliabi no treatment, the study compared two groups which have received the 
a Personali . 

~' 31 (196?)1 sa~ instruction through two different methodologies . The form of 

_ v~rsus 
m Time," 
J 4 ( 1965), 

'Relation 
>ion," 

iiavelianism, 
,f Experimenf 
;9), 369-,ao. 

·e 
L, Test Anll 
Lity, 32 

the design is illustrated below : 

.!. Xl 01 

r X2 02 

with Xl being the lecture method and X2 being the mediated self-

instruction treatment. The subjects were randomly assigned to each 

group to meet the assumption of statistical equivalence of the groups 

1xerlinger, Foundations of Behavioral Research, pp. 327-346. 

2 Donald Campbell and Jul~an Stanley, Experimental and Quasi-
!!E_erimental Designs for Research (Chicago: Rand McNally College 
Publishing Company, 1963), p . 25. 

593 



prior to the introduction of the treatment variab l e. 

Four instruments were used to collect data : Rotter' 
5 

Dogmatism Scale (DS), Rokeach's Internal~External Scale (IE), 

Coopersmith's Self Esteem Inven~ory (SEI) 

multiple choice posttest for content on Tracheostomy Care 

Intravenous Therapy (I . V.) 

Sample 

Subjects for this study were drawn from female students w 
third year class of the School of Nursing at Loyola 

Chicago (Na 159) . The majority of the students in the 

under 22 years of age (90.6 percent), had a grade point average 

between 2.50 and 3.40 (73 percent) and had no other post-second&~ 

degrees (88 . 1 percent) As the nursing curricul• 
l'htrapy. 

at Loyola is an upper-division major, third- year (junior) studen~ 
tvo yea t 

are actually taking their fi r st nursing classes in the first 
objecti v 

semester of their third year . Because mediated self-i nstruction as 
•Vlluate 

one of the treatments to be investi gated, the effects of the trea proved t 

on the performance may be more obvious on students relatively unr 

with this novel instructional setti ng . '1th Trac 

Group Design 
obJectivE 

u lulti~ Two treatment groups were designed through cluster samplinl• 

This technique was required because of the instructional groupings 
students 

'!bl ii necess 
imposed upon students by the demands of the nurs ing curriculum. 

!stablish 

3 Kerlinger, op . ci t., p. 130 . 
correctly 
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Rotter's 

ale (IE), 

and 

Care 

17 

d • II 11 h l of ~ursing arranges stu ents into master groups whic are in 

Ouped togehter into clinical agency teams. There are no more 
omtn gr 

11"1 cen students in each master group, and a clinical team is composed 

ot either three or four master 

in the junior class, and cums 

0 1 
tWO· experimental groups. 

groups. There were five clinical 

teams were assigned randomly to one of 

Also, it should be noted that individual 

1~dencs were assigned to clinical teams on a random basis. 

l e students 111 tbt oaca Gathering Instruments -
University of There were two areas in w-hich data concerning the subjects 

':he sample were vere needed: (1) their performance on two tests, and (2) their scores 

i nt average 
011 three personality scales. Two posttests were used to assess 

?Ost-secondary students' understanding of the lessons on Tracheostomy and Intravenous 

sing curriculua Therapy. These instruments had been used in the School df Nursing for 

n ior) studencs ~o years previous to this research and had been constructed from the 

'.'l e first objectives of the lessons in question. These instruments had been 

-instruction was tvaluated for content by a team of eight nursing instructors and had 

s of the trea• proved to be valid through two years of use. The objective test to 

·elatively unf assess the students' understanding of the content presented dealing 

with Tracheostomy care consisted of 27 multiple choice questions. The 

objective test of the content dealing with Intravenous Therapy consisted of 

3 2l multiple choice items . These tests are criterion referenced: 
:luster samplinS· 

.anal groupings 
students are normally required to complete these tests as many times 

~ is necessarv until they pass. A passing grade of 70 percent was . 1 m 1ue -J curn.cu u · 

!stablished by the school curriculum committee. Thus, students must 

correctly answer 19 questions to pass the Tracheosomy test and 15 questions 
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to pass the Intravenous Therapy test. Only the students' fi 

on each test were included in the da~a analy~is. 

student scores were recorded to one (1) for a passing grade 

(O) for a failing grade. This was done to provide a 

variable for the discriminant analysis of the data. 

calculations (Kuder-Richardson) were conducted on both exams . 

calculations showed a reliability coefficient of .720 for 

ostomy exam and a .673 for the Intravenous Therapy exam. 

The personality traits to be studied were assessed 

use of the Dogmatism Scale, the Interna:-External Scale and tht 

esteem Inventory. These instruments were 

their modified form for adults, as described by Frerichs. 4 The 

combination of the three scales created an instrument 127 items u 

length (not counting the five demographic data items which precedll 

the three personality scales). 
subject 

The Dogmatism Scale (DS) is a 40-item scale consisting of a 
usually 

series of statements formulated to measure the openness of the 
compris 

instrum 
individual's belief system. The format of the instruments is an 

"agree-disagree" forced choice design. All 40 statements are pb 
fa!Uily, 

in a dogmatic manner. If the student agrees with all 40 

he/she will have achieved the highest possible score and thus will 

be assessed as highly dogmatic. Rokeach reports a mean test-retes: Scale," 

4 Marian Frerichs, "Relationship Between Age, Dogmatism, 
Internval vs. External Control, Self Esteem and Grade Point Ave~ 
Among Community College Nursing Students," (Doctoral dissertati0111 

Northern Illinois University, 1971) . 
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5 coefficient of .74. Alter and White reported split-half 

S t reliability over five months of .75 and over six months ,esc-rete 

o-f • 73. 6 Other studies using the Dogmatism Scale revealed essentially 

7 
the same findings. 

The Internal-External Scale (IE) is a 29-item forced choice 

,ale with two statements within each item. Subjects are asked to 

choose one of the two statements from each item which most accurately 

states what they believe to be true . One statement is an "internal" 

locus of control response; the other is an "external" locus of . 
control response. In scoring the instrument, the "external" 

answers are totalled. Rotter (1966) reports a test-r~test reliability 

8 
coefficient of .78 after a one-month period • . 

The Self Esteem Inventory (SEI) is a 58-item scale in . which 

subjects are asked to decide whether the statements are "like I 

usually feel" or "not like me." Eight items included among th.e 58 

comprise a lie scale and are not included in the scoring . Tile 

instrument examines the subjects' self-esteem in four areas: peers, 

fatnily, schools, and personality interests. Scores on the SEI may 

5 
Rokeach, The Open and Closed Mind, pp. 89-90. 

6
Richard Alter and R. J. White, "Some Norms for the Dogmatism 

Scale," Psychological Reports, 19 (1966), pp. 967-969. 

7 J. B. Hough and R. Ober, "The Effects of Training in Inter-
action Analysis on the Verbal Teaching Behavior of Preservice Teachers," 
lnteraction Analysis: Theory, Research and Application, ed. E. Amidon 
and J. Hough (Reading, MA: .. Addison Wesley, 1967). 

8 J. B. Rotter, "Generalized Expectancies of Internal versus 
E~ternal Control," pp. 10-13. 
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range from zero (O) to 50. The higher the numerical score 

the level of self-esteem indicated by the respondent. 

Esteem Inventory has produced a test-retest reliability 

of .88 after five weeks and . 70 reliability after three 

Treatment 

t 

'nle three personality profile instruments were administ 

to the students by their master instructor. 

as much time as they needed to complete the three instruments . 

The treatment consisted of the viewing of 

lessons by each of the. two treatment groups. One group ("A"), 

whole, viewed a lecture on care of the patient receiving Intra 

Therapy and they were then assigned to view 

nine weeks a filmstrip/cassette program on 

a Tracheostomy. The second group ("B") viewed a lee ture on care of 

the patient with Tracheostomy and were assigned the task of viellitg 

a filmstrip/cassette program on care of the patient receiving 

Intravenous Therapy. The two lectures were constructed around the 

objectives and scripted statements contained within the filmstrip/ 

cassette programs. The lecturer (who gave both the I.V. and the 

lectures) was given an outline for the presentations but was all 

some latitude in pace and presentation order. 

was kept as uniform as possible between the two treatments . 

of the treatments follow: 

9coopersmith, The Antecedents of Self Esteem, p. 18. 
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Lecture 

Intravenous 

Tracheostomy 

Treatment 

Mediated 
Self-Instruction 

Group 
B 

Group 
A 

21 

After viewing their respective lectures, the students were administered 

an objective test to measure their comprehension of the material which 

had just been presented to them. Students ~ere also required to 

complete an objective test on the information presented to them in 

the required mediated self-instructional .material. All viewing of 

media was completed in the School of Nursing's Learning Resources 

Center. Students were allowed to schedule their' own time f or v~ewing 

the mediated program and completing the objective test on t hat content. 

Procedure 

All students in the study were asked to complete a personal 

profile inventory which included the Dogmatism Scale (DS), the Internal-

External Scale (IE) and the Self esteem Inventory (SEI) . This 133-item 

instrument was administered to the students by their master instructor 

2-3 weeks before the treatment was administered . Students were told 

that the purpose of the instrument was to assess the a ttitudes and 

Values of junior-year nursing students. Students were assured t hat 

the results of the Inventory would be confidential and would in no way 
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affect their grade in the course. 

Treatment group "A" (N "' 67) attended a SO-minute l ee 

setting forth the principles of caring for the patient rece~ 

Intravenous Therapy . Immediately following the lecture 

paper and pencil multiple choice exam was administered, 

comprehension of that material by the students in that group. 

"B" (N • 92) attended a SO- minute lecture setting 

of caring for the patient with a .Tracheostomy . 

lecture, a 27-item paper and. pencil multiple c hoice exam testina 

that content was administered. Both lQctures were given by ~e 

School of Nursing instructor to reduce variance due to lecturer 's 

style or personal charisma . 

Groups A and B were a~signed independent tasks, to be 

completed by the end of the semester (approximately 9 weeks afuer exist 

the lectures) in the School of Nursing Learning Resources Center. (!ec t 

Group A, which had attended the lee ture on I. V. Therapy , was assi s~lf-

the task of viewing a mediated self-instructional filmstrip / casstt 

program on caring for the patient with a Tracheostomy. Group B, 

which had attended the lecture on Tracheostomy care, was assignei of th 

task of viewing a mediated self-instructional filmstrip/cassette. patie· 

program on I.V. Therapy . Both groups were required to complete• 

paper and penci l multiple choice exam on the content transmitted of th· 

through their respective· films trip/ cassette programs. After vi patie1 

the filmstrip/cassette program of Tracheostomy, Group A studencs 

adminis t ered the same test as had been administered the Group B 

students after t he lec ture on t hat subject . 
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dents after viewing the filmstrip /cassene program on I. V. Therapy, ,cu , 

administered the same test as had been completed by Group A after .. re 

cbe intravenous therapy lecture. Viewing of the filmstrip/ cassette 

programs was completed by the students on an independent basis through-

the course of the semester. Students would drop in to the LRC at out 

anY time and view the designated program on their own time and at 

their own pace. 

• 
testing Statistical Treatment 

by the sue After the data bad been collected, it was processed using the 

ecturer's Statistical Package for the Social Sciences (SPSS) •
10 

A discriminant 

analysis was completed to assess any significant differences between 

to be the treatments (lecture and mediated self-instruction) and the 

:eks after existence of interactions between any of the variables ·under study 

~ ;;; Center. (lecture, mediated self-instruction, dogmatism, locus of control and 

1o1as ass igu s~lf-es teem) . 

:rip/cassem The Statistical Null Hypotheses tested were: 

Group B, 1. There are no significant differences between the performance 

; assigned of the two treatment groups on a test of content detailing care of the 

I cassette patient with Intravenous Therapy. 

: omplete a 2. There are no significant interactions between the performance 

ansmitted of the two treatment groups on test of content detailing care of the 

After vie<iilll patient with Intravenous Therapy and their scores on the DS, IE, and 

I 

11e students SE!. 

Group B 

Group B lON. H. Nie, D. H. Bent and C. H. Hull, Statistical Package 
12.r the Social Sciences (New York: McGraw-Hill, 1970). 
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3. There are no significant differences between 

of the two treatment groups on test of content detailing 

patient with a Tracheostom:y. 

4. There are no significant interactions 

performance on tests of content detailing care of the 

Tracheostom:y and their scores on the SE!, DS, and IE. 
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ANALYSIS OF DATA 

'nlis chapter examines the data which were collected from 

we investigation of the research questions. The questions analyzed 

vere: 

1. Is there a significant difference between students' 

performance on tests of content taught .through didactic, large 

group instruction and tests of content taught through mediated self

instruction? 

2. Are there significant interactions between students' 

scores on the Dogmatism Scale, the Internal-External Scale, and 

the Self Esteem Inventory and students' performan ce on t ests of 

content taught through mediated self-instruction or through large 

group lecture instruction? 

Analysis of Hypotheses 

25 

The first and second hypotheses related to the treatment 

variables since they were used to present content detailing care of 

the patient receiving Intravenous Therapy. The statistical treatment 

used dictates that the first and second hypotheses be discussed 

simultaneously. The first hypothesis tested was : "There are no 

significant differences between the performance of the two treatment 

groups on a test of content detailing care of the patient with 
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Intravenous Therapy." The second hypothesis tested was: 

no significant interactions between the performance of the 

treatment groups on tests of content detailing care of 

with Intravenous Therapy and their scores on the DS 

the IE (Internal-External Scale) , and the SEI (Self 

.A discriminant a~alysis was used to test these hypo theses. A 
1 

of analyses were accomplished, using the dependent variable as 

dichotomous variable (pass/fail). These preliminary analyses 

the choice of independent variables to be included in 

analysis to the main effects only: Grou1', OS, IE and SE!. 

experiences in using the I.V . tests showed that approximately 

cent of the subjects completing this test would fail it 

time administered. Therefore, the PRIORS option in the 

was utilized to enter such parameters into the analysis. 

inant analysis of the I.V. data yielded is shown i n Table 

Lambda and !. ratios were calculated separately on each of 

independent variables to assess their strength as 

the statistical significance of that strength (d . f. = 1 and 157) ii 

shown in Table 2. The significant !. ratios of ~~

.that those two variables separately may assist in classifying s 

to one of the categories of the dependent variable (pass 

Further analysis of the data yielded is shown in 

Standardized Canonical Coefficients of Group (. 6431) and ill (-.& 

point to those two variables as being significant factors in 

classifying subjects to one of the categories of the dependenc va 
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Table 1 

Group Means and Standard Deviations 
Intravenous Therapy Variable 

(x) 

(SD) 

ex) 
(SD) 

(SD) 

Group DS IE 

0.571 16.024 12.214 

0.501 4.598 3.695 

- - - - - - - -
0.367 14.658 ll. 692 

0.484 5.323 3.861 

0.421 15.019 11. 830 

0.495 5.163 3.804 

Table 2 

Tests of Significance: I.V. by 
Group, OS, IE and SEI 

Wilks' Lambda F Significance 

0.9668 5.382 0.0216 

0.9863 - 2 .179 0.1419 

0.9963 0.580 0.4473 

0.9613 6.324 0 .0129 

605 

27 

SEI 

34 . 405 

9.308 

- - - -
37.906 

7.104 

36.981 

7.870 



Variable 

Group 

DS 

IE 

SEI 

Table 3 

Discriminant Analysis of Intravenous 
'Therapy Variable 

Standardized 

Canonical 

Coefficients 

0.6341 

0. 2231 

-0.0126 

-0.6222 

The Standardized Canonical Coefficient and Pooled Within-Groups Qo~ 

relation of the variable Group reveal the significance of dif fetillg 
Fune tic 

instructional methods in this study. Table 4 shows the direction of 1 

the independent variables' relationship to the dependent variable. 

In this analysis it is determined that the students who received t-hl 

instruction through lecture method were more likely to fail the 

of I . V. content. 'Therefore, Hypothesis 1 was rejected. 

An analysis of the combined variables on function 1 (I. V. 

scores) is shown in Table 5 . 'The analysis in Table 5 shows a si 

icant discriminating power in the four independent variables usedU 

the analysis. Although these variabl es are relatively weak 

discriminators (Wilks' Lambda being an inverse measure of the per· 

centage of variance explained by the independent variables used ~ 
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Table 4 

Group Centroids 
Intravenous Therapy 

Variable 

Function 1 

0.4469 

-0.1604 

Table 5 

Canonical Discriminant Function : 
Intravenous Therapy Variable 

29 

Function Wilks' Lambda Chi-square df Significance 

1 0 . 9323 10.863 4 0 . 0281 

analysis), their ability to classify subjects into correct groups i$ 

statistically significant. Tilis is confirmed by the classification 

results shown in Table 6. Table 6 indi cates that no cases were 

Predicted to fall in the "failed" (O) category . Tile fact that 42 of 

the 159 subjects did fail yielded the noted classification percentage. 

The two groups in this analysis met the necessary assumption 

of homogeneity on a test of Equality of Group Covariance Matrices. 

Analysis of the first and second hypotheses t hrough the use 
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Table 6 

Classific.ation Resul.ts 
Intravenous Therapy 

Variable 

Actual Group Number 
of 

Cases 

Predicted 

0 

0 42 0 

l 117 0 

Percentage of "grouped" cases correctly classified: 75. 4 77. 

of discriminant analysis revealed a significant ability of the 

Group and §!1 to classify subjects into a category of the depend 

variable. In this analysis it may be predicted that a 

to Group One (lecture) is more likely to fail the test 

the patient receiving Intravenous Therapy. Subjects 

on the SEI are more likely to pass this test. Thus, 

in Hypothesis 2 was rejected. 

Although the scores of the dependent variable in this anl 

make it appear to be a continuous measure, these tests 

for mastery learning and the students' ability to pass 

70 percent level was the only measure recorded . Actual tests scores 

were not considered in this evaluation. To analyze this data as if 

it were continuous, a multiple regression analysis was accomplished· 

No statistically significant findings were obtained. \ 
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The third and fourth hypotheses related to the treatment 

they were used to present content detailing care of the 

a Tracheostomy. The statistical treatment used dictates 

mat the third and fourth hypotheses be discussed simultaneously. 

1be third hypothesis tested was: "There are no significant 

42 differences between the performance of the two treatment groups on a 

117 cut of content detailing care of the patient with a Tracheostomy." 

I • 4 7% 

. of the van 

:he dependent 

.;ub j ec t assi 

on. caring for 

. : h high scores 

n this ana 

t he test at 

tests scores 

; data as if' 

1c complished· 

1'he fourth hypothesis tested was: "There are no significant 

~teractions between the performance of the two groups on tests of 

content detailing care of the patient with a Tracheostomy and their 

l'Ores on the DS , IE, and SEI . " A discriminant analysis tested 

these hypotheses. · A series of analyses was completed, using the 

dependent variable as a dichotomous variable (pass/fail). These 

preliminary analyses narrowed the choice of independent variables to 

be included in the final analysis to the main effects (Group , DS, IE, 

and SE!) and the first order interactions with Group, (GDS, GIE, and 

GSEI). Past experience in using the Tracheostomy test showed that it 

was probable that approximately 25 percent of the subjects completing 

this test would fail it the first time it was administered. Therefore, 

the PRIORS option in the SPSS program was utilized to enter such 

Parameters into the analysis. 

The discriminant analysis of the Trach data yielded is shown in 

Table 7. It should be noted that the standard deviations, especially 

in~. GIE, and GSEI are very large, in some cases surpassing the 

&roup means. These unexpected standard deviations may have resulted 
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Group 

Failed <i> 0.316 

(SD) o. 478 

Passed <i> 0.435 

t:J) (SD) 0 . 498 
..... 
0 

Grand Means 0.421 

(SD) 0.495 

0 

I 
en ~~ 8 U;> ..... di 0 en "" M (I) p M M (I) H (I) H 

0 
Hl 

rt ~ ::r 
m 

Table 1 

Group Means and Standard Deviations 
Tracheostomy Variable 

DS IE SIE 

14. 316 11. 263 34 . 632 

4.295 3.429 11. 786 

15 . 114 11. 907 37. 300 

5. 275 3.857 7.180 

15 . 019 11. 830 36.981 

5 . 163 3. 804 7.870 

~ -= ... .. 
0 ... 

GDS 

4.053 

6.249 

6 . 750 

·8.335 

6.427 

8.145 

i:: ...... ;:r "' 'O ~ "' :<I" 
n 

m 
~ I-' cu 

fl> . rt H\ .... 0 ~ 
Ill c:: .... 
n H ...... 

GIE GSEI 

4.579 8.843 

7.042 15.082 

5.136 16 . 100 

6.356 18. 92 7 

5.069 15 . 233 

6. 44 7 . 18. 613 

O" 
~ 

p. fl> QQ .... fl> H\ .... 0. H n ;l H 
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fact that the two treatment groups did not prove to 

bi nomogeneous. On a test of Homogeneity of Group Covariance Matrices 

111
gnificant difference was revealed between the two groups. Thus, 

the ewo groups did not meet the assumption of statistical equivalence 

~sculated in the sampling procedure. The implications of this finding 

vill be di~cussed later in this chapter. 

Wilks' Lambda and F ratios were calculated separately on each 

of the four independent variables and the three first order interactions 

vith Group to assess their strength· individually as discriminators and 

*e statistical significance of that strength (df =land 157). 

Variable 

Group 

DS 

IE 

SEI 

CDS 

GIE 

GSEI 

Table 8 

Tests of Significance: Trach and 
Independen~ Variables 

Wilks' Lambda F 

0.9938 0.9805 

0.9975 0.398? 

0.9970 0. 4 779 

0.9879 l. 9350 

0.9884 l. 8450 

0.9992 0.1241 

0.9839 2.5690 

Significance 

0.3236 

0.5287 

0.4904 

0.1662 

0.1763 

0. 7251 

0.1110 

An F value of 3.91 is required for statistical significance; 

none of the above approached that level. Therefore, none of these 
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seven variables individually discriminated to the dependent va 

Further analysis of the data yielded the following: 

Table 9 

Discriminant Analysis of Tracheostomy Variable 

Standardized 

Variable Canonical 

Coefficient 

Group -0.6276 

DS -0.1453 

IE 0.7347 

SEI 0.1388 

GDS 1.7573 

GIE -1.9714 

GSEI 2. 1537 

The Standardized Canonical Coefficients and Pooled Within-Groups . . 

Correlations of the variables Group, SEI, ~ and GSEI point to t 

four variables as being factors in the classification of subjects to Mt; 

the two groups of the dependent variable. Al though the s tandardil-4 sro 

Canonical Coefficient of Group was high (-0. 62 76) , the Pooled WHhil" !!!. 

Groups Correlation ( 0 . 2391) was too low to engender any confidence ii ter 

its ability to discriminate subjects to the dependent variable. hig 

Therefore, Hypothesis 3 was retained . 
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Table 10 illustrates the direction of the relationship between 

Ot categories of the dependent variabl,e and the discriminating 

~pendent variables. 

Table 10 

Group Centroids Tracheostomy Variable 

Group Function 1 

Failed -0.8917 

Passed 0.1210 

~e three independent variables which have shown significant strength 

of discrimination and correlation (SEI, ~ and GSEI) all discriminate 

0.3219 to the "passed" category of the dependent variable. 

0.0851 An analysis of the group means of the interaction variables 

0.3810 show the differences among the two groups in their performance on the 

upendent variable measure is shown in Table 11. Table 11 shows a 

~nsiderable difference between the two treatment groups in their 

l point to these performance on the SEI. There is also a noticeable difference 

of subjects co between the scores of the "failed" group and the scores of the "passed" 

'.l e s tandardited troup within each treatment group. Students with high scores on the 

~ Pooled Within· fil who received this instruction through mediated self-instruction 

lY confidence in Yere more likely to pass the achievement test, while students with 

variable. high scores on the §!I who received this instruction through a lecture 

"ere more likely to fail the achievement test. Conversely, students 
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Table 11 

Tracheostomy Variable 
Group Means: Group/SEI. 

Mediated 
Self-Instruction Lecture 

8.842 25 . 790 

(n • 6) (n - 13) 

16.100 21.200 

(n - 61) (n - 79) 

15. 450. 21.849 

(n - 67} (n • 92) 

with low scores on the SEI would be expected ·to fail in the medi ated 

self-instruction method and pass in the lecture method of instruccio:. 

Table 12 shows the difference in the performance of the two treatmt!lt 

failed 

groups in their performance on the .Q§_. Students with high .Q§. scortt Function 

who received their instruction through mediated self-instructionv 

more likely to pass the achievement test while those students with 

high 12§. scores assigned to th~ · lecture group were more likely to fail 

the Tracheostomy test. Conversely, low DS students in mediated 

self-instruction were more likely to fail, while low DS scores would 

seem to predict success in the lecture method of i nstruction. 

Table 13 presents an analysis of the comb i ned variables on 

Function 1 (Tracheostomy scores) : 
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Table 12 

Tracheostomy Variable 
Group Means: Group/OS 

Mediated 
Self-Instruction 

4.053 

(n • 6) 

6.750 

(n - 61) 

6.508 

(n • 6 7) 

Table 13 

Lecture 

10.263 

(n - 13) 

8.364 

(n .. 79) 

8. 632 

(n ~ 92) 

Canonical Discriminant Function 
Tracheostomy Variable 

Wilks' Lambda Chi-square df 

0.9015 15. 919 7 

37 

GDS 

14 . 316 

(n • 19) 

15 .114 

(n • 140) 

15.019 

(n = 159) 

Significance 

0.0259 

Table 13 shows significant discriminating power in the four independent 

variables and the three first order interactions with Grouo. The 

Standardized Canonical Coefficients, along with their associated Pooled 

Within-Groups Correlations, ~oint to four variables (Grouo, SEI, GDS 

~d GSEI) as contributing the greatest amount to the discriminating 
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ability of the total. Although these varialbes are 

(Wilks' Lambda• 0.9015), their ability to classify 

correct groups is statistically significant. 'nlis is confit'1Iled 

the classification results: 

Table 14 

Classification Results 
Tracheostomy Variable 

Actual Group Number Predicted 
of 

Cases 0 

0 19 3 

1 140 3 

Percent of grouped cases correctly classified: 88.057. 

Table 14 indicates that six cases were predicted to fall in the "f 

(0) category. In this study 19 students actually failed, yielding• 

classification success percentage of 88.057.. 

The result of this analysis is that Hypothesis 4 is rejected. 

Analysis of the data revealed a significant ability of the four 

independent variables and the three first order interactions with 

iabi•• Group to classify subjects into categories of the dependent var 

Particularly important discriminators in this analysis were the main 

effect variable SEI and the interaction variables GOS and g§;l· 
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subjects with high scores on the SEI were more likely to pass the 

t racheostomy test. Those subjects with higher scores on the Q§_ 

39 

and.§.§!. who were assigned to treatment group one(mediated self-instructi on) 

~ould also be expected to perform quite well on the Tracheostomy test. 

Conversely, those students with lower scores on the OS and SEI who 

t1ere assigned to the lecture treatment would be expected to perform 

less well on the Tracheostomy test. 

Although the scores of the dependent variable in this 

analysis make it appear ·to be a continuous measure, these tests are 

designed for mastery learning and the students ability to pass th.:: 

test at the 70% level is all that is recorded . Actual test scores 

are not considered in this evaluation. To analyze the data as if 

it were continuous, a multiple regression analysis was accomplished •. 

No statistically significant findings were obtained. 
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Discussion of Findings 

The following hypotheses were stated 

1. There are no significant differences 

the pass/fail performance of the two 

on a test of content detailing care of the patient 

Intravenous Therapy. 

2. There are no significant distinguishing 

interaction characteristics for those passing or fai 

a test of content detailing care of the 

Intravenous Therapy and their scores on 

Scale (DS), the Internal-External Scale 

Self-Esteem Inventory (SEI). 

3. There are no significant differences bet 

the pass/fail performance of the two 

a test of content detailing care of the patient with a 

Tracheostomy. 

4. There are no significant distinguishing 

interaction characteristics for those passing or fai · 

a test of content detailing care of the patient with & 

Tracheostomy and their scores on the DS, IE and SEI. 

All four hypoth~ses were tested through a dis 

inant analysis. In the first hypothesis, it was disc 

that within the discriminant analysis the method of 

instruction was a significant factor in classifying 

subjects to categories of the dependent variable• The 

students who learned through the mediated self-inst~e 
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were more likely to pass the I.V. test than those 

lecture group. This was an unexpected fin.ding, as 

manY previous studies had found no significant differences 

in the comparison of these two types of instruction. 

Thus, Hypothesis 1 was rejected. 

In the second hypothesis, a significant relationship 

was found between students' performance and their scores 

on the Self Esteem Inventory. High scores on the SEI 

would seem to predispose the stu~ent to higher achievement 

on the test of content detailing care of the patient 

receiving Intravenous Therapy. However, no significant 

distinguishing interaction characteristics were discovered, 

so Hypothesis 2 was retained. 

In the third hypothesis, a very weak relationship 

was found between instructional method and student 

performance within the discriminant analysis. The low 

correlation of this relationship caused Hypothesis 3 to be 

retained. 

In the fourth hypothesis, it was found that the 

main effect variable, SEI, and the interaction variables 

fil2§. and GSEI, were effective discriminators to the 

!rach variable. Thus, Hypothesis 4 was rejected. 

Conclusion 

The two parallel studies described above identified 

Conflicting information as to the effectiveness of the the 
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two treatments . The analysis of data used to 

Hypothesis 1 found that students assigne~ to the m 

self-instruction group performed significantly bet 

on a test of IeV. content than did students assigne~ 

the lecture method. The analysis of data used to teat! 

Hypothesis 3 identified an advantage 

assigned to the mediated self-instruction group. 

this advantage was not significantly significant. 

was an unexpected result, as the treatment groups wel't 

identical and the instructional presentations were 11 

identical as possible. The only difference 

studies was the topic of the presentation. 

results may be attributed to the variance of the depe 

variable (Tracheostomy), or may be a result of the lack 

of homogeneity of the two sample groups. The- conclusioa 

one may draw from this analysis is that there m.aY be 

instances when mediated self-instruction is a more 

effective method of instruction than lecture. 

The analysis of Hypothesis 2 and Hypothesis 4 

revealed a main effect between instructional method and 

personality traits. In both analyses the ~ trait 

was a significant discriminator of students to the 

"pass" category of the dependent variable for those 

students who had received their instruction through 

the media. In both instances students with higher §§.! 

scores were more likely to pass the measures of the 
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dependent variable. The analysis of Hypothesis 2 revealed 

no interaction characteristics among the personality 

trait measures. In Hypothesis 4, the variables .9J2§_ 

(Group X Dogmatism Scale) and ~ (Grou~ X ·Self Esteem 

Inventory) revealed an ability to classify students 

receiving instruction through mediated self-instruction 

to the proper category of the dependent variable Trach. 

students assigned to Group "A" (mediated self-instruction) 

with higher scores on the DS and ~ were more likely 

to pass the test of Tracheostomy content than those in 

the same group with low J2§. and ~ scores . It is not 

unexpected that the interaction variable ~ should 

be found significant, as ' it is derived from two main 

effect variables found to be significant in the discriminant 

function. 

Less expected was the si~nificance of GDS (Group X 

Dogmatism) in the discriminant function. Analyzed 

separately, the J2§. variable had a negative weight and 

a low correlation. However, when combined with Group 

in the interaction variable GDS, the two became a signifi

cant discriminator in the analysis. Thus, it may be 

supposed that the interaction of two or more independent 

Variables can contribute to the classification of subjects 

into a cate~ory of the dependent variable. 

The single major conclusion of this study is that 

an analysis of the int,era_ctions . between personality traits 

and tyPe of instruction can assist the teacher in assigning 
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the student to an instructional treatment result · 

in the greater likelihood that the learnin~ Will 

successful fo~ that student. 
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i.on: 

Le Research 

:1 tion 

An I nve s tigation of Technolog ical I nn ovation : 

Introduction 
~ 

Interactive Television 

Rhonda S. Robinson 

According to Curtis and Biedenbach (1979, p.3), "Many critics 

believe that education is the only major American industry which 

does not yet make in tensive use of modern technologies to reduce 

ns c~sts and to increase the scope of its services . " A project 

begun in Illinois in August, 1983 is an attempt to utilize new and 

emerging technologies to increase the effectiveness of the 

educational process. This project, the Carrol Instructional 

Television Consortium, was the first cooperative educational 

program of its kind in Illinois, and was born of t h e common need 

of four small rural high schools to offer a full range of academic 

opportunity to their students . 

The Consortium utilizes a cab l e television network already 

serving the four districts . The system permits simultaneous video 

and audio communication between any or all of the four high 

schools. An instructor in one of the four schools teaches class 

as they normally would, except there are cameras, microphones and 

mon itoring equipment in their classroom. In the other three 

schools, students watch the lesson and listen to the instructor on 

their own monitors,. while being seen and heard by the instructor 

as well as by their counterparts in other schools. The two-way 

television consortium represents a technologically acceptable 

method for sharing instructional resources, better utilizing 
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fa.cul ty expert be and mo r e Cully serving the ac..::i.demic needs of 

s tu den ts. 

The project goals of t he Carrol In s tructiona l Television 

Consortium are: 

1. To increase the total· number of course offering s available 

stud en ts enrolled in the participating districts. 

2. To provide fully qualified, experienced, and effective 

to teach advanced level course work in mathematics, science 

and foreign languages. 

3. To motivate and challenge talented and gifted students through 

association with comparable students from other districts. 

4. To promote high levels of student achievement as measured by 

content mastery of advanced level course work. 

5. To increase the efficiency of teacher instructional time in 

traditionally low enrollment advanced level curricular 

offerings. 

Based initially on these goals, project evaluation was 

designed as a five year process . The research has broadened some 

to include many factors of the environment, and to be as complete 

as possible. 

Project evaluation of this scope has inherent many problems. 

The subjectivity of observation, the lack of control of population 

or teaching methods, the gaps in communication or cooperation all 

prevented the researcher fr om utilizing experimental research 

procedures which would add more data to the "N.S.D." comparative 

studies literature. Instead, the design of this r esear ch was 

626 

t 

th 

Wi. 

res 

ach 

dir 

obj 

~ 

the 



.cmic needs of 

1 Televis ion 

ngs available 
t o 

.c ts. 

effective faculty 

ia tics, science 

students througn 

er districts. 

as measured bv 

tional time in 

urricular 

uation was 

s broadened some 

o be as complete 

t many problems. 

r ol of population 

cooperat ion all 

tal research 

D." comparative 

r esearch was 

3 
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but rich d.:ita :.ibout the school environment ~nd the 

ect's success. This study employs a naturalistic paradigm to 
pCOJ 

iJTVestigate a technologically innovative project using t wo-way 

jtlterac tive television as a vehicl e to enhance curriculum. 

very few projects involving interactive televis i on have been 

-
researched to date, as the technology is fairly recent. 

Interactive projects in Trempeauleau County, Wisconsin and at 

Texas A & M University have resulted in some study reports (Hartz, 

1983; Johnson, 1983) which detail the utilization of the 

t~chnol~gy and its success. Project reports iohow "preliminary" 

data, and show no significant difference between live and 

interactive televised instruction in cognitive growth. 

The Carroll I. T. V. Consortium modeled itself in part after 

the Trempeauleau County project. Evaluation reports from· 

Wisconsin were available in the design of the research for this 

project . 

The previously listed Project Goals are the focus of ' the 

research. In order to evaluate whether the five goal s have been 

achieved, research objectives and da ta callee tion methods were 

directed at the goals as well as at more general research 

objectives. 

Purpose 

This paper explains the Carroll Instructional Tel evision 

Consortium, the design of the research being conduc ted to evaluate 

the project, and the results evident f rom data c ollected t o date, 
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Ob ject i ve s o [ the Study 

This study wus designed to determine: 

1 . l~ an inte r ac tive tel evision sys tem effectivE:? 

2. Is the teaching/learning process affected by use of 

interactive television? 

3. Is the interactive television system accepted 

the students, and the school districts? 

4. Are the project goals successfully met? 

Methodology 

A case study was designed to intensively study the 

interaction of the participants and this project. Data is being 

collected using several different techniques: 

1. Student cognitiv e growth is measure by pre- and post-tests 

their subject matter. 

2 . Students are surveyed four times during the yea r to evaluate 

technical aspects of the system. 

3. Teachers are observed throughout the year, approximately 75 

hours in total. 

4 . Administrators involved in t h e innovation a re inte:::-viewed 

about their decision-making process and their satisfaction 

with the project. 

The c a s e study methodology inlcudes many separate data 

collection techniques, as listed. More specifically, evaluat ion 

and data collection includes: 

1 . A comparis on of 1984-85 course offerings with 1983 - 84 course 

offerings in each participating district by the district 
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~he status and 

t ta is being 

)Ost-tests m 

to eval uate 

:imatel y 75 

3. 

Jdministrutor and researcher. 

Periodic assessments of teacher effec tiveness by district 

adminis trators and the researcher. 

A survey of student opinion abou t teacher effectiveness 

conducted by the researcher during each quarter of the 

academic year . 

4. A survey of student attitudes and satisfaction conducted by 

the researcher dur:ing the fourth quarter of the academic year. 

s. A survey of teacher opinions about student motivation and 

degree of challenge conducted by the researcher dur:ing the 

fourth quarter of the academic year. 

6. Teacher-made tests covering learner objectives identified fa 

course outl:ines utilized for entry and exit level assessments 

of student mastery of course content . 

7. Analyses of student achievement scores made by the r esearcher 

t o assess: 1) student growth , and 2) comparison of 

achievement scores for students located at orig:inating site 

:erviewed with those located at remote sites, and with those not in TV 

:isfac tion classes where available. 

8. A comparison made by district administrators of enrollments in 

.e data the televised classes with enrollments in the same classes 

evaluation taugh t :in individual districts dur:ing the previous two years. 

3 -84 course 

istric t 

Thus , the data collection has been triangulated to include 

pre- and post-tests, student/teacher surveys, and observation and 

interviews throughout the project . Guba (1981) suggests that 

triangula tion can improve dependability and transferability of 
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d.:.ita collect ed in na turo.l istic inquiry. The trustwor th ines s 

observation and interv i ew data can be enhanced by the collect 

of survey and cognitive growth da ta, and by the comparison of 

results gathered by all three methods. 

Further explanation of each data source should provide a 

clearer understanding of the triangulation of data collection. 

Two goals of the Carroll Instructional 

were administrative in nature: to increase total number 

offerings in the four schools and · to increase teacher 

instructional time efficiency. With high school populations uttuer 

200, the total number of courses offered each year is limited. 

Each administrator provided the number of classes offered per 

school and the teacher assignments, and provided any 

of course selection procedures and class assignments (meetings 

with counselors, teachers, and students). Thus, administrator 

information documented the change in total number of courses 

a vailable and in teacher/ student ratio indica ting teacher 

efficiency. n 

A third goal of the project was to provide advanced studencs t 

with effective, experienced teachers. Some schools had no P' 

qualified foreign language or business teachers, and others had no a1 

fully qualified advanced science teacher . In order to evaluate at 

teacher effectiveness over the system, an observation instrument a\ 

and schedule were developed . Teachers received f ive days of cl 

in-service training prior to t h e initiation of the system, and te 

discussion during those sessions was utilized to help devel op the no· 
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observa tion instrument. Also, materials from n variety of 

observ.:it.ion forms were utilized as a guide to ratin g 

effec tive teaching techniques (Salome, 1977). Elements of 

teaching effectiveness via television were drawn from reports of 

r .V. teaching studies (Hartz, 1983) and from observation during 

prac tic e sessions over the system equipment itself. Since 

teachers were concerned about student .perceptions of the course 

instruction, especially the opinions of "distant" students, 

questions were added to the student survey dealing with content 

presentation and teacher accessibility. Interviews with 

administrators included teacher efI ec tiveness ratings . 

The last two goals of the project involved the real 

beneficiaries of the system-the students. These goals were to 

motivate and challenge talented s,tudent s through enhanced 

opportunit ies to interact in upper level courses with other 

advanced students, and to promote high levels of achievement araong 

these students. In order to collect data related to student 

motivation, questions were added to the observation instrument, 

the student survey, and all interview instruments. Pre- and 

post-tests were designed to indicate level s of student 

achievement, and to facil itate comparison between student 

achievement, both in televised and non-televised classes where 

available, and between on-site and "distant" students in any given 

class. Pre- and post-tests were developed by the classroom 

teachers, and were often similar to or the exact final exam given 

normally in the course. Teachers administered these exams during 
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the first and lHst week of classes to all their television 

students, and to non-television cl.'.lsses where ava ilable . 

To summarize, project goals were used to direct.'data 

collection methods. Where possible, triangulated methods 

designed to collect data using more than one method. 

survey, and interview were all selected to provide the richest 

possible data collection and to improve dependability and 

transferabilty of data collected. All instruments were devel 

by the researcher and project participants utilizing discussiona, 

notes from in-service training, and earlier project reports to 

generate some elements of the instruments. 

Results 

Results are discussed based upon project goals. Only 

. preliminary data is available, since evaluation will continue 

throughout the initial five-years of the project. The first 

year's data has been c.ollec ted and partially analy zed based upon 

the project goals and study objectives listed pr ev i ously. Da t a 

was collated from all three sources, and the strength of the da~ 

across sources was one area analyzed. However, the first year's 

data is inconclusive alone, and no statements as to the project's 

success should be inferred from this preliminary year. 

Project Goals: 

A) Increase course offerings and teacher efficiency. 

Each administrator reported the number of course offerings 

available to their students. The largest school increased onl y i..'1 

number of sections of a course; n o new courses were added. The 
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three schools increased their course offerings by one to 

courses per school, with the smallest school increasing the three 

tnoSt• 
Teacher effiency was increased in each school. 

rnstruc tional time for small classes (3-6 students) was judged as 

inefficient in previous years. All schools increased class sizes 

er teacher/ student ratio by adding students from the other three 

schools to the student population "pool" for advanced classes. 

B) Provide .students with effective teachers. 

Teacher effectiveness was extremely important to the project. 

Teachers were selected by their administrators based upon their 

years of experience, professional preparation, personality or 

teaching style, and willingness to par tic ipa te. In-service 

activities focussed on mastery of the television equipment and 

adaptation of lesson plans to television. Teacher effectiveness 

in the first year was evaluated based upon observation, interview, 

and the student survey . (See Appendix I for observation 

instrument and student survey.) 

Observation data indicated that the teachers were effective 

in managing the television equipment, materials distribution, and 

course structure in their televised classes. Observation of each 

teacher focussed on their use of the system and their teaching 

style, class organization, and conummication abilities such as eye 

contact, questioning and feedback. Teachers were rated on these 

elements, and the ratings indicated growths and improvement 

throughout the year. 

The student survey indicated satisfaction with teacher 
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effectiveness ( See Appendix 2) . On a 1 = poor to 5 

scale, teach er effectiveness and accessibili t y were rated bv 

students. I mpr ovemen t was noted, especially in accessibilit: 

(from an average of 3. 4 5 in October to 4.29 in April) . 

comprehension of material presented was rated an average of 3.72 

in October and 3.77 in April, so some improvement was noted. 

Teacher and student interviews revealed a wide range of 

satiS!faction with teacher effectiveness, much of which var ied 

school to school and resulted from technical systems operation 

problems and student opinions of the system r ath er than the 

teacher. Interview data was the mo st interesting but was 

most difficult to c ollate, as personalit i e s and indivdual g rades 

etc . affected the evaluation of effectiveness. 

Teacher effectiveness was perceived by all three data sources to 

be above average . However, teacher effectivenss is ·extremely 

difficult to evaluate, and the data has not been completely 

collated. 

C) Motivate students and promote high levels of achievement. 

Student motivation was indicated by ob servation and 

interview. No observed comparisons to student motivation in 

regular classrooms were available, but par tic i pan ts were asked t o 

compare regular to televised classes . 

Motivation was indicated by par tic ipa tion and by ease of 

understanding on the student survey (Appendix 2) . These two 

elements averaged at 3 .49 and 3 . 77 respectively in April. Th ese 

figures indicate that students felt their partic i pation was only 
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l ted by 
... ... ge but: that: t he:i. r comprehension was a bove average b y the end 

8 ve •"' ' 

~ the school year. 

Student achievement data was collected using al l three 

ige of 3.72 
methods. The pre- and post-test scores were somewhat 

illconclusive, due to some problems of administration and scoring. 
noted. 

of 
1 11 in ti • h t . d ' t d However, average c ass ga s in scores on t e est in ica e 

i varied froi 

that students were learning, and that in several classes, students 

in "dfstant" classrooms improved more than those in the teacher s ' 
operation 

own school. Individual gain and average class gains for each 
ln the 

class were recorded for future comparisons. In the second year, 
was alsc the 

comparisons with non-televised classes will also be available. 
dual grade·s 

In summary, preliminary results have :in r' icated : 

l. Student evaluations of technical considerations showed that 
sources to 

the system itself improved during the first year; 
x:tremely 

2. Teachers improved in both effectiveness and efficiency 
letely 

throughout the y ear; 

3 . Administrators and other faculty perceptions showed :increased 
:i.chievemen t. 

satisfaction with the system in the first year; 
:i.nd 

4. Students in remote :interactive televis ion classes achieved as 
tion in 

well on the post-test as students in live classrooms . 
e re asked to 

Discuss ion/ Summary 

This research was designed as a five yea r case study, to 
ease of 

intensively analyze the status and :interaction of the project and 
e se two 

its participants. The objectives of the study were to determine 
r i1 . These 

1) the effectiveness of the sy stem; 2) the effect of the system 
on was only 

on the teaching/learning pr.9cess; 3) the l evel of acceptance of 
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interactive technology, and 4) t he success of the project, 

The use of natural is t ic inqu :.ry in pursuing these objeq 

provided for the collection of data in a triangulated design, 

Data collection has proceeded with all three sources of data 

providing in-depth and detailed results. 

the richest source of data; pre- and post-tests were the least 

reliable sou re e in the first year. 

The instruments and their method of administration were 

altered for the second year of data collection. More questions 

were added to the student survey, and the researchers 

control of the testing process. These changes should 

cJ.ality and quantity of data collection. 

Naturalistic inquiry is a process, not a static technique. 

Research utilizing multiple data collection techniques including 

observation has particular strengths and weaknesses. As a 

methodology, naturalistic inquiry will not definitively prove that 

this sytem is more effective than a live teacher , or that 

interactive television is better than or less effective than ot~er 

instructional delivery systems. The cognitive growth of 

individual students measured using more sytema tic methods would ke 

more quantifiable . 

The advantage of this inquiry technique is that it is a 

process. Much is learned during the data collection about the 

techniques employed. The quantity and detail of data collected is 

extraordinary, and the possibilities for collating and reporting 

are challenging. The study .. herein desc ribe should provide 
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project. 

:d design. 

> of data 

m has Proven 

~ the leas t 

: ion were 

·e questions 

·s had better 

d improve the 

t echnique. 

e s including 

As a 

ely pr ove that 

that 

i ve than other 

• of 

t hods would be 

it is a 

about the 

L c ollec ted is 

1d reporting 

·ovide 

rc:Liable , detailed data <..1dclress i.ng the four objec tive s . The 

richness of the data will provide even more than i s required fo r 

the continuation of t he p r oject , and will certainly establ ish the 

tevel of success of the project relating to its five project 

goals. 
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Append i x I 
Part 1 

MEMORANDUM 

'fV Students - Chadwick, Lanark, Milledgeville and Shannon 

11ay, 1984 

Evaluation of system 

the television system has been operational for close to a year we would 
~~~ce an evaluation of your experience taking a course via this method . 

e race on a scale of 1-5 
(1. poor, 2 = below average, 3 = average, 4 = above average, 5 = excellent) 

comments you care to. 

ls the reception of the picture good enough for following the lecture, 
copying materials, etc? 

ias the audio satisfactory? 

Cl-5) 

(l-5 ) 

~ you feel that the talkback feature allowed you to participate effectively 
!.u the class? 

•s the instructor accessible to you outside of regular class time? 

!ave you been receiving hand-outs, and other materials form the instructor 
In time for assignments? 

l\e ~aterial presented in this class has been as easy to follow as material 
ltesented in regular face-to-face classes? 

14dt tional comments. 
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Cl-5) 

(1-5) 

(1-5) 

( 1-5) 



4\1 ·I ' \.. I I tl l .·~ .I.. 

P3 rt 2 

Eva I uator I rum what site 

Teacher Clwss originates 

Class Uate 

Section 1 - Equipment (systum) cvulu.Jtiun 

t. Is starting cluss n problem lH..lCutJsc of 
equipment set-up. 

3 
2. Does the teacher run an uuJio <mJ video 

chech before clcJss. 

3. Are there proolems with audi o ? 

4. If yes. plea:Se describe. 

5. Are there proOldms with video? 

6. If yes, pleas~ describe those pn>lllwns. 

7. Does the teacher make effective u:.;u of the 
special effects generator (S[C). 

8. How cou Id the teacher make better usu of ttlu SEG? 
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Low 

Yes 

Yes 

2 

2 

2 

s. 

M doe 

l~. f-'e1 
fr< 

!£! 
PIE 

I 12!: 
har. 

3 

If. Kno 
clb i 

1• 
IU, Pia1 

Of c 
!<.no~ 

~'' Teac 
rna t1 



te 

Low 
2 3 

2 3 • 

Yes 

Yes t~ 

2 3 

Low 
i)JeS it app~.Jr .. rny p...1rt uf ttie '.,y._, 1,;111 i ~, 1 
tnterferin9 with t t1e tecJchi1h1/ l ... ·t1 111 i11q process. 

f.llease discribB hOI.,, ttie system i~. i11t1.:rfvri11r1 

11
;th the teaching/ 11.;arnin~J µruce~'.j i f uppllcable. 

0oes it appear the students ure ru I uctan t 
to participate in class beccJusu ot tho system? 

Are the students cup al> I e of "t routJ I o-~.huu I i ncJ'' 
the system? 

If not, wh.Jt are som0 of the prnldum'.. ll1u 
students are encountering, a11<.J <Jt wl1.tt ·~ i le '? 

Section :. - Instructional sty I ti 

r.jw does the teacher come across on the system. 

I~. Persona I tr.Ji TS - proj8cts 't...1cl-.., p.:itience, 
freedom from mannerisms, etc. 

f5. \oice - clearness, decisiveness. 
pleasantness 

lu. Ldnt.luaue US.3 t..l~ - 01·...1 I f:.n~ Ii :..II, 
handwriting, spe 11 i ng 

Cil11t~nt sl-.i I ls 

17. Know ledge of su~.iect, J...now I t) d~ie o f field . 
Jb i Ii ty 'tv d~v0lvp i ul.JJS. 

15, Planning I earning activities - development 
ot objectives in terms of pupi ls qrowth in 
know I edge and underst.Jndin~J of ~;uL> j ec't. 

b, Teaching techni ques -organ i zat i-011 o t subject 
matter, stimulati on of student I cam i nq . 
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lli~h 
2 3 4 5 

2 3 4 5 

2 3 4 5 

2 3 4 5 

2 3 4 5 

2 3 4 !.I 

2 3 4 5 

2 3 4 5 

2 3 4 5 



20. Presentati on s i\ i I ls - rc co•_i ni i i<' 11 of 
individu.J I Ji ff~rencu::.;, v.1ridy o f 
techniques, clarity. 

Did the instructor use 9ood pc1-~u11.il t.:c ll ni .1 11l:" fo r: 

21. 

22. 

23. 

24. 

25. 

27. 

28. 

29. 

gaining and holding attontion 

questioning 

reinforcing 

clarifying and explaining 

giving directions 

use of student ideas 

physical (eyes, voice, l <:Hi~uu~JC, 
lack of tension, enthu::.;iasm, movern~nt) 

Did the instruction fit the time 
constraints. 

Were there clearly defined objective~. 

3J. Were the objectives me~t? 

31 . Was there dff ect iv~ closur~l 

Section 3 - Misc. 

32. Does it appear t he t eacher is ov.:ii liJblc 
to 1<11ork with the stuJents a f ter cluss? 

33. Did the ins tructor use s upp lern1.Jntdl 
materials? 

34 . Did the instructor al low stud<.rnts to 
participate in clas s? 

35. Is too much time being spent on record 
keeping? 

36 . CO es teacher t;Jke time to exr la in comrl ex -concepts? 
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Lot·: 

2 3 4 

2 3 4 

2 3 ~ 

2 3 • 

2 3 4 

2 3 

2 3 



2 

2 3 

2 3 

2 3 

2 3 

2 3 

2 3 4 

2 3 c 

2 3 c 

2 3 c 

2 3 4 

2 3 4 

2 3 4 

2 3 4 

2 3 4 

2 3 4 

2 3 4 

t-!Olli tong was t~is dc:.iss (in minute~,) 

Approximately how much deutl ti111c i~ there'? 
• (no instruction before, durinv ~ nJ after 

ct ass>· 

were there unusual or creative touches 
wnlch caused the teacher to stand out? 

10 Other comments. 
~ . 
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Ov1.:ral l-S11111111;1ry 

lU/15 / 8 J 

1. Was the reception o f the picture good enough 

copying materials, etc.? 3. 9 

2. Was the audio satisfactory? J. l 

3. Do you feel that the talkback feature allowed you to participate ef~c 

in the class? J.8 

4. Was the instructor accessible to you outside of regular class time? 

5. Have you been receiving hand-outs, and other materials from the inst 

in time for assignments? 4.4 

6. The material presented in this class has been as easy 

presented in regular face-to-face classes. 3.9 

Comments: 

In general, the majority of the students enjoyed and found the class ia 

ing; allowing them to experience a broader curriculum. 

The most common of negative feedback was that there are problems with tm 
audio and picture reception at times. 

Other comments included; the need for another Spanish educated person,~ 

than the instructor, in the class and that the program should be used for 

classes with approximat ely eight students at the maximum. 
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was the recept 

cop;ring materj 

i.ras the audio 

ao you feel tJ: 

in the class? 

lias the ins en 

Have you been 

in time for a~ 

t. The material ~ 

presented in t 



:lass t irne? 

rom the 

follow 

td the class in 

1roblems with the 

cated person, o 

be used for s:: 

Ovc rn 11-S u 1:lf11;1 ry 
(Tl!achl!r l'rl!sc11 t ) 

10/25/83 

reception of the picture good enough for following the lecture, 

materials, etc.? 3. 7 

audio satisfactory? 3.J 

Do you feel that the talkback feature allowed you to participate effectively 

in che class? J.J 

was ch~ instructor accessible to vou outside of regular class time? 4.4 

Have you been receiving hand-outs, and other materials from the instructor 

~n time for assignments? · 4.J 

The material presented in this class has been as easy to follow as material 

p~sented in regular face-to-face classes. 3.5 
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1. 

Overall-Summary 
(No Teacher P r es t . .'O t) 

10/25/ 33 . 

Was the reception of t l1e picture good cno ur,11 fo r followin'! lect 
. D U~ 

copying materials, etc.·? 4. 1 

2 . Was the audio satisfactory? 3. 1 

3. Do you feel that the talkback feature allowed you to participate eU 
in the class? 4.3 

4. Was the instructor accessible to you outside of re~ular class time? 

5. Have you been receiving hand-outs, and other 

in time for assignments? 4.4 

6. The material presented in this class has been as easy 

presented in regular face-to-face classes. 4.1 
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ling lectur e, 

: class time? 

:o 

i\pp L~nd i.x I 
P<I r t 3 

CARROLL INSTRUCTIONAL TELEVISION CONSORTI UM 

Student Survey 
1984 - 35 

Did you take a TV course 
last year? 

o Yes 

o No 

*************************************************************** 

e rate the following questions on a scale of 1 - 5 (l=poor, 2=below 
age, 3=average, .4=above average, 5=excellent), and make any 
'tional comments you care to. 

opinion of the TV classes before this class? 

0 no opinion o poor idea a average idea o above average idea 

w~ did you have th~t opinion? 

2 

was the reception of the picture good .enough for following the 
lecture, copying materials. and taki·ng notes? __ (1-5) 

~n you hear the instructor, and the students in the other 
schoo 1 s? 

~you feel that the talkback ·feature allowed you to 
~r~cipate as effectively in this cl~ss as in regular 
classes? 

~you feel as comfortable learning from the TV teacher 
as you do from a ·teacher in a regular c 1 ass? 

is t~e teacher accessible to you outside of regular class 
time? 

Please describe when and how the teacher is accessible to you. 

Oo you feel you have an opportunity to get to know your 
rassmates from the other schools as well as you get to 
oow your classmates in a regular class? 

Have you been receiving hand-outs and other materials 
f~m the teacher in time for assignments? 

Over p~ease 
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---(1-5) 

(1-5) ---

__ (1-5) 

---(1-5) 

__ (1-5) 

__ (1-5 ) 



10 . Do you feel the material presented in this class has been 
as easy to follow as material presented in regular classes? 

11. How well do you like the TV class? 

12. In general, how well do you like school? 

Are there any additional conments you would like to make? 

Thank you for your time and effort. 

Please return this survey to your teacher. 
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,\ppendix II 

STUDENT FEEDBArK/ASSESSMENT 

aJuation of the.television sy~tem was administered to p~rticipating 
etnts 3 times during the academic year (1983-d4). Each time they 

as ked to respond to 6 questions concerning logistical and technical 
•~rations of the system. Using a sca le of 1 - 5 ( l=poor , 5=excellent) 
were asked to rank each question. The following are the questions 

1their corresponding results. 

was the reception of the picture good enough for fol lowing the lecture, 
copying materials, etc.? 

October February Apri 1 

3.85 3.59 3. 70 

stion #2 

I/as the audio satisfactory? 

3.13 3.20 3.49 

~tion #3 

Do you feel that the talkback feature allowed you to partic i pate 
effect ivel y in the class? 

3.67 3.35 3.49 

sti on #4 

Was the instructor accessible to you outside of regular class time? 

3.45 3.58 4.29 

stion #5 

Have you been receiving hand-outs, and other materials from the 
instructor in ti me for assignments? 

4.24 4.29 4.69 

~st i on #6 

The material presented in this class has been as easy to follow as 
material presented in regular face-to-face classes? 

3.72 3.46 3. 77 
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Introduction 

OF INSTRUC'I' mON,'\-_ 

by 
,;Nt..:NCIAC TON M. s .;.;: CE:cc 

l'ni vers i ty of \·I iscons in 
Madison, Wisconsin 

As an area of instruction, sociaL studi 
considered unsatisfactory. The amount of t i ; e 
teaching social studies is far l ess compared. a i 
and.m~thema~ics (Depar~ment . of ?ub~ ic Instruc;i 
socia..:... studies .!.ac~( un1formi ty and predictabi. . 
Haw~e and ~orrissett, , 1980 ) , ~nd teachers use·~ 
most of ~hich ~re we~L over f~ve ye~rs o ~d as t 
for reading, discuss i on and eval uation · ( Shaver 
He.:... burn, 1979). '. ; i th ·the ever present textbook 
c~assroom, the most extensivel y used i nstructi on 
in social studies are lecture and discu ssion ( ~ 
Hawke and Morrissett, 1980 ) . -

Given the state of social studies teaching 
United States, the Wis cons in Department of Pub .:. ic: 
(or DPI) conducted . a survey to identify the needs 
studies teachers in Hisconsin. Among other thinaa 
survey identified the need for an in-school tele~i 
resoource series for middle school s. It was on t 
th.is expressed need that the 1·: i§lcons i n Educational 
Television Network and the Agency of Instructional 
Te:evision ( AIT ) funded p l anning and production ot 
cu l tur.e series. This wor l d cu l ture series subseQU 
called ACROSS CULTURES,was the subject of this stu 

In the area of global education, teachers 
television to help students develop inferences about 
concept of culture. However, reading a tel evision 
world cultures from a geographical and cu .lturaJ. dist 
can be problematic. The possibility of "domesticat· 
foreign cultures is real. because what is ai i en ten'da 
translated into the fami l iar. Is it possibl e to und 
the meaning of a television presnetat i on on foreign 
as contexted in its own terms? 

The use · of a te:!..evis i on documentary to he lp teadl 
concepts of wor l d cu l tures i s new. AC~OSS cr.J:..TJRES i 
pioneering effort in this regard. It wou l d be i nstru 
to find out if the communicators of :\ CRCSS etr.'ItTRES 
achieved their objectives and to ana l yze the methods u 
to communicate intended concepts. 
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2 

Cl L'.NRSS was proc.uced in response to the need 
a · es teachers for a television series that 

tu ~ture topics. '.'ihat were the stated objectives 
~caters of ACROSS CCL'IURES? How was _;,cpcss 
ncitured to attain these objectives? This 

t ru th t · pted to address ese ques ions. 

its very inception, .cinem~ can be.seen as . _ _ 
. two main categories which remain essentia.1 .!.y 
en today: the realistic film or the documentary 
tion film (~evin, 1971). The documentary 
uses conventions of objectivity, respect for 

al and a sense of real life. Objectivity in the 
however, is problematic. Does the real wor:d 
objective fact we can look at or i s it 

hat is constructed by people through their 
ce, labor. and imagination or is it a 
n of all of these? How do we use the art to 

meaning of the real world? r-1.L..liams (1980) 
izes that as yet, we have no overarching theory 
s convincingly with a ll the factors that make 

world and its express ion on fi l m and their 
with each other. Along this vein, Bluem (1968) 

11 (1974) claim that the processes of selection 
ement which take place during perception and 

i on are fundamental to both the artistic 
ve) and the journalistic (objective ) communication 

mentaty. 

orical.Ly, the documentary has dra¥m much from 
g procedures and validation techniques of 

logy. Indeed the documentary is rep~ete with 
land cu ltural codes. ;·.'hen a fi1..m maker from 

re makes a film on another culture, there is 
be poor communication and a clash of codes 

t3S2). Several researchers ( Ec o, 1977 ~ 
982: McDougall, 1974: Mead, 1974) have 
ed the difficulties outsiders encounter when 

to capture on film cultural expressions. 

b~st~ry of the documentary in theory and 
! ls 1nterpretative and socially orierited. The 
~~n ~ocumentary which used direct address was 

tngl.y didactic and presumptuously au thori tati ve 
and Hillier, 1974). Another style, the 
ary which used indirect address rejected the 

• upossed ly capturing r~ality. Hbwever, this 
a ency was rejected as an effect produced in and 
~s~em of signs and codes where signs were usec 
a uivalent of commentaries (Nicho l s, 1978; F.ar~o le, 
nson, 1977 ) . . 
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19807 Haneon, 1977). Subsequent docum 
i ncorporated direct address into footaa:n~~ 
were not much different; t he voice of th ~~ 
form of characters directly speaking to ~ht 
Interview-footage documentaries were rea, , e 
different from the authoritative direct ~~~ 
interviews were used to support footage wi r 
itself being questioned. Nichols (1983 ) P~ 
major documentary style- the se l f-ref l exi ve 
as one which possesses a textual system that 
own voice in contrast to the voices it obse 
recruits. Direct and indirect address are mi 
observation and exposition to arrive at a dual 
re~erence , that of evid7nce and argument. Bel 
Ju~es-Rossette (1977 ) did ·a study along a simi 
they claim that they are just beginning to dis 
scope and importance of perspectival variatio 
infl uence of the immediate social context upon 
structuring accounts. 

The documentary is socially oriented and 
social and pol itical change. Rhetorical cornmuni 
a i ms at persuasion and if the documentary is a 
be a form of rhetorical communication, then it~ 
scrutinized rhetorically. Along this this line 
reasoning, ~Hnters ( 1963) analyzed a documentary, 
using Burke,s (1951) rhe torica l format. He att 
f i nd out whether the communicators of THE RIVER a 
thei r objectives by anal yz i ng thei r pur~oses, the 
aqents and strategies. ~inters ' analysis of the~ 
used in THE KIVER focused on the content; he cone 
that the communicators of THE RIVER used fami i iar 
contrast and prob lem so l ution as techniques o f pe 

One way of determining the effectiveness of the 
strategies used t o attain objectives is by subject 
text to a structural analysis. The assumption i s t h 
meaning is a function not onl y of content but a l so 
form. I mages don~t s p eak for themselves, the role O 
technique, form and sty l e highlight an instance of 
construction (Nicho l s, 1983). I n the text of the 
documentary, one can trace out a scheme of referenee 
p resides over the formation o f the message ' (Bettet1ni 
Therefore, a study of the structure of t he docurnenta 
yields insights i nto the manne r in whi ch the maker 
i nte r p rets the objects of the documentary which in 
can be rel ated to the attainment or non-attainment 
stated object iv.es • 

.Procedu re 

The purpose of th is study was to f inc. out if the . 
c ommunicators of ACROSS ·a_; LTURES attained the i r obj ectt'lel 
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e ut how AC~OSS . Cl.!..::..TlJRES was structured to 
~ objectives. }~.CROSS CU T.'T'l~RES is a videotape 

t ··~d cu l tures designed to compl iment s i xth and 
w~r-social studies textbooks. It i s p resented 
a ~ary format. The series is composed of 
s-minute programs about three wi dely divergent 

three continents: Osakans in urban Os aka , 
isolated Tarahumara in the . Sierra M~dr7 
t Mexico~ and the Baoule river peop~e in the 
Yrakrou near the capital city of Abid jan, Ivory 
theme o f the series is that of maintaining p eace 

ld by respe~ting cu l tural differences. _ The 
ee programs introduce the three CU l tu ral grou ps I 

ven p rograms describe the i nsti tutions wi t hin 
cu l tures and the final three programs describe their 

ith the world. 

t hods of analysis were usec: a rhetor i ca l 
f the documentary and another, a semiotic . 
f the text. Rhetorical anal ysis was done u s ing 
~ers ion of Burke's (1951) rhetorical format. 

ed to answer the questions: what was cone, when 
it was done, why it was done anc who did it. 

tie analysis of the text examined three structu ra l 
amely: time, edits and forms of address which 
narration and focal distance of the c amera. 

was defined as the total and average amount of 
ted to each culture within each program and 
grams 4 to 13. The first t hree p rogr ams were 

'because these were introductory p r o grams portraying 
• l y one culture in each program. 

orms of address were anal yzed. These were 
and focal distance of the camera. These were 

forms of address because they impi ied a 
for viewing. For this anal ysis, three programs 

atically chosen from Programs 4-13 to 
te ~he sample. The sampl e programs were Programs 
~ironment), 9 (Sports, Society and Self) anc 
s for the Fu tu re ) • 

antify narrat i on, the following steps were taken: 
portraying each culture were ident i fied and 

• ~ shot was defined as cons ti tu ting visual images 
edits, the uninterrupted f l ow of images that the 

tat one point in time. 2) Narration i n these 
e cla · f · Zed {ss7 ied as synchronized (on-camera ) o r non-

voice-over). 3) The freq uency of on-camera 
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and voice-over narration in 
were determined. 

Analysis of focal d i stance was cone by 
ranges of the distance of the object to the 
Becker's (1983) definition. 

Long shot (LS) - full shot of an entire 
Medium long shot (MLS) - shot of entire 
Medium shot (MS) - shot of one or more 
Medium close-up ( MCC) - shot of a persoil 
Close-up (CU) - Shot showing detail • 

2) Determining the frequencies of each of the l' 

distance in all shots devoted to each culture i ia 
programs.These frequencies were used to describe 
of the three cultures. 

The third structural device that was exami 
Edits were classi.fied as either cuts or fades. 
defined as a switch from an image to another \M 
p. 427) . A fade was defined as the gradua l d.J.st 
of the image onscreen and the gradual appearan~e 
The frequencies with which fad es or cu ts were us 
culture in the sample programs were determined. 
frequencies were compared and used to describe t 
of ACROSS CULTURES. 

Findings 
The Rhetorical Analysis 

A series of national studies identified 
social studies education which need to be address 
'.Iisconsin in the 1980's. On this basis, the »iET!I 

conducted a survey. Among other things, this su 
the neea for an · in-school television resource ser 
sixth and seventh grade social studies. ~·J ETN in 
with DPI formed a committee to specify goals and 
for the series. The committee was composed of s is 
who possessed theori tical and. pedagogical expert 

ACROSS CULWRES has two major object1VH 
hel p students understand the concept of cu l ture, 
2) to encourage students to become familiar with 
appreciate the broad range of cultures i n the glo 
shared culture (WETN, 1983, p. 106). 

ACROSS a; L'IURES was produced by John Robb. 
Positive Image Productions ( P TP) and Pete r ~cicim~~ 

1 Academy of Research , Instruction and Educational . ::iY 
(ARIES ) . John Robbins is an expert with extensiV'e 
and international documentary mak ing experience. 
producers went on a reconnaisance trip using the 
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ade by the content committee as a guide. This 
mutline which was subsequently used as the guice for 

t ~on taoing was revised on the basis of reconnai sance 
~ci_t sh~uld be pointed out though,that final d ecis i on 
l• e~isions were made by only two of the content committee 

r in a sense reflecting their own synthesis. 
5, 

CROSS cu LTURES was produced at the cost of $367, 000. 
ovided $150,000. Various agencies across the TJnited 
and c ·anada provided $179,180. AIT provided the rest 

~ sales of the series to state and provincial agencies 
e, 1983). 

planning and production of ACROSS cu:~TURES took p2.ace 
n 1981 and 1983. The series which is available only 
eotape, began broadcasting in January 1984. 

e structural Anal sis 

The analysis of the text indicates a favorable 
ayal of the Japanese. Their time on screen is longest 
compared to the Tarahumara and the Baoule. (See Table 1 ) . 

the time they are portrayed, positive aspects of their 
re are emphasized. Camerawork is similarly used, close-ups 
ay Japanese flexibility in adopting western technology 
ially in Program 13-"Future Choices") • .l\rnong the 
mara, close-ups are used to emphasize their dirty 
nment (Program 5 "The Environment") and their gambling 

u in the only thing they excel in- running (Program 9-
s, Society and Liesure"). The Baoule are treated 

hat impersonally, they are shown at a distance, most l y 
piedium l ong and long shots (Tabl e 2). Throughout the 
es, narration is presumptuous l y authoritative. The 
ator appears in sync in the beginning shots of the 

ts for each culture to present the thesis of his 
ition. Supporting evidences are mounted in subsequent 
over narration, this narration sets in place bits of 
ntation that the im,age track i llustrates with redundancy. 

e 3). 
Data in Table 4 shows that the shots portraying the Baoule and 

ara were joined mostly with cuts. Fades were used 
tly as a trans.it.ion device, a segue from one segment to 
ther. This was not t~ case with the Japanese. There were 

t as many fades as there were cu ts between shots. This 
d reflect careful editing but it can also reflect posit i ve 
tment where the negative aspects are shown in rapid cuts. 
e~ample the scenes on the tragedies like earthquakes 
~lre were shown in less than five seconds as if to diminish 
UlportanceJsignificance. 

'tuACRos s Ct r !/rtJRES conveys the conce?ts of cu l tu re nnc .. ra1 · interdependence. I t f a mi l iarizes the students 
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Table . Time 
(in seconds) devoted to each Culture in ?rograms 4-13 of the 

"Across 

Cultures" Videotape Series 

Program Number Introduction c u L T u R E Creoits Total Time 
--

Japanese Tarahumara Baoule 
(Mexico) (Ivory 

Coastl 

4 (Providing Fami- 51 267 203 282 46 849+51*= 900 
(15 mins) 

ly Needs) 

5 (Environment) 51 229 380 194 46 900 (15 mins) 

6 ( Religion) 51 318 219 266 46 900 (15 mins) 

7 (Passing on 51 353 204 238 54 900 (15 mins) 

Traditions) 

O> 
<:J1 8 (Education) 51 312 164 319 54 900 (15 mins) 

-J 
9 ( S !)Orts, Socie- 51 274 341 170 54 900 (.15 mins) 

ty and Self) 

10 (Communication) 51 426 .175 194 54 900 (15 mins) 

11 (Cultural Exchange) 51 I\ 07 239 149 54 900 ( 15 mins) 

12 (Cultural Change) 51 380 

1.3 



1 L t Cu 1tur a1 Change ) 

" u L T U R 8 ,_ 

~9-_?anese Tarahumara Baoule 

LS f\;LS r·;s MCU cu LS r".LS MS MCU CU L? MLS ~'tS MCU CU 

Program 5 15 - 2 2 9 8 - 5 2 10 6 2 1 1 
(Environme nt) 

Program 9 13 2 3 - - 17 3 10 2 13 7 2 6 3 5 
( S)orts, Society 

ano Self) 

O'> Program 13 8 - 11 2 16 1 21 11 - 3 1 21 11 - 4 

"' (Choices for 
CX> the Future) 

T 0 T i\ L 35 2 16 4 25 25 25 26 4 26 13 25 18 4 9 

~-



Table 3. Frequency of narration in shots by 
Programs 5, 9 and 13 

c u T 
w T u R. 

JaEanese Tarahumara 
On- Voice On- Voice-

Program camera over camera over camera 

5 (Environ-
ment) 3 23 3 22 3 

9(Sports,So-
ciety & Self) - 18 2 43 

13(Choices for 
the Future) 2 34 2.1 

TOTAL 5 77 ~86 3 

Table 4. Frequency of edits, all 
5, 9 and 1.3 

c u L T u R 

Ja:eanese Tarahumara 
l . 

Cut Fade Cut ~ade -- ---
Program 

5(Environment) 8 18 20 5 6 

9 (Sports,Society 
and Self) 12 6 43 2 18 

13(Choices for 
the Future) 28 8 is 6 13 

TOTAL 48 32 75 13 37 17 
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he three cultures which are presented as exampl es 
t wide range of diverse cultures in the worlc. 'l'he 

tbe of portrayaJ. encourages the students to appreciate 
er h. h . . . , t , t panese cu.l tu re, one w ic ts s 1.mi -'-ar, a .:..eas 
Ja logically, to the ·:<iest. However, the portrayal of 
'l'~rahurnara (Mexican) and the Baoule ( Ivorian) 

k! against the developnent of appreciation for these 
t res. The series is structured so that the audience 
~ifies with and appreciate the Japanese but it is 
criptive of the Tarahumara presenting western 
ology as solutions to their problems. The series 

ies urbanization and foreign trade as inevitable/ 
irable future choices for the Baoule. ,7)., videotape 

·ch aims to help students develop appreciation does 
t offer prescriptions. 

ACROSS CUL'IURES is replete with ideological and 
ltural codes. It illustrates the problems of real istical l y 
traying cultures from the outside. ACROSS cv-:,TURES does 

t pr esent the · "truth" . from "facts" because the objective 
neutral videoist does not exist. The implicat i_ons of 

this study are: 1) There is a need for cJ.oser cooperation 
tween those who decide the content of instructional 

•aterials such as a documentary, and the producer because 
the actualization on tape of the intentions of the content 
aimmittee is mediated by the producer. The gaps between 
intended and actual portrayal of the three cultures in 
ACROSS CUI./I'URES were inevitable given the instructional 
design used. 2) It is highly desirable to incorporate 
the participants' perceptions of their activities 
which are portrayed on tape even if they have to be 
trained, l - 3) Given the constraints of the documentary 
process, it is imc erative that the viewers = ili~ made a ware 
of the conditions - under which the documentary was 
pl'oduced so that they can make their own conclusions. 
and 4) A rhetorical study of the documentary can aid 
in the development of a "rhetoric of the documentary 
fi.:.m or videotape" in much the same way as Aristot l e's 
Rhetoric has the schol ar of oral discourse. Such 
rhetoric which should incl ude analysis of both content 
an~ form cou ld reveal the manner in which the documentary 
can be designed to achieve stated objectives 
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Using Microcomputers for Drill and Practice: 

Issues and Implicationsl 

David F. Salisbury 
Florida State University 

Use of the microcomputer as a means to provide 

learners is regarded by some as not being a creative use of the 

computer. Computer programs are often criticized for containing 

much dri 11 and practice. Apparently, some people feel that it it 

shame to use a marvelous device 1 ike the computer for "mere" ~~n 

, practice, when it could be used for seemingly more creative acthf 

In her recently published book, Helm (1984) pointed out the t 

involved in criticism by teachers of computer-based drill and pr 

It would seem that teachers would welcome a tool to provide 

individualized practice to students beyond what they themselves are 

able to provide. Teachers do not typically enjoy conducting dr111 

practice routines and using the computer to provide this essential 

activity could conceivable free up teacher time 

student's higher order cognitive skills. 

Part of the reason for the negative view of computer-based d~l 

and practice is probably due to the desire of teachers to pursue 

seemingly more exciting intellectual activities, therefore, any drill 

and practice program, no matter how well designed or sophisticated h 

viewed as undesirable. Much of the 

due to the problem of the quality of the drill and practice software 

currently in the schoo 1 s. Many computer dri 11 and practice programs 

1Presented at the annual meeting of the Association for EducatiOfll 
Coll111unications and Technology, . January 1985, Anaheim, CA. 
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es are 

nti al 

ed drill 

;ue 

:ated is 

·ftware 

ograrns 

lY dry, boring, and unpleasant and often ignore some of the 

rinciples derived from research in learning psychology. 

se bad examples should not cause us to underestimate 

tue of computer-based drill and practice. Practice does not 

Many kinds of arrangements can be made 

ll and practice an interesting activity. 

issues and implications related to 

aicrocomputer as a means to provide .practice activities. Also 

ire two drill and practice programs which exemp 1 ify a higher 

-1 sophistication of computer-based practice strategies. 

1 
iJte paper describes a program of research being conducted at 

' . 
State University to identify effective and efficient computer-

drfll and practice instructional strategies. 

cognitive learning is suggesting that 

important than many people realize. The 

rch that suggests this is related to the area of automaticity of 

ms. Automaticity refers to the state at which a skill ceases to 

much of the attentional capacity of the brain. Usually, an 

tfzed ski 11 can be performed simultaneously with other tasks 

t interfering with the performance of those tasks. Examples of 

lls Which have become automatic to some peop 1 e are sk i 11 s such as 

ng, dfscriminating numbers from letters, or decoding common 

suggesting that in order for learners to perform 

lex Skills such as reading, computer programming, or mathematical 

~lem solving, many of the subprocesses involved have to have become 

2 
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automatic to the learner. The implications of this resea 

certain basic procedures which later become subprocedures 

order skills ought to be not simply mastered, 

au.tomatici ty. 

As far as we know at the presen~time, 

becomes automatic is through an extensive amount of practice, 

extending over a long period of time. Because it is difficult 

teachers or trainer to provide sufficient practice to assure 

students automatize important subskills, many prominent resea 

looking to the computer as a means to more efficiently provide 

and amount of practice necessary to produce automaticity (e.g. 

1982; Lesgold, 1983). However, these researcher have pointed out 

computer drills which will effectively help learners automatize ski 

will probably need to be more sophisticated and better designed that 

the typical drill and practice programs currently available for 

microcomputers. 

The concept of automaticity also implies that in addition to 

of performance, speed, and the .ability to perform the skill without 

interfering with a secondary task are important criteria for 

determining mastery (Resnick & Ford, 1981, chap. 2). Also implied 1 

the idea that performance could profitably be evaluated and remedia 

in terms of "bugs" in subskil 1 performance. Brown and Burton (1978) 

have demonstrated that a 11 errors computed by students are not rando• 

errors, but many times are an indication of a bug or a bug combinatiOJ 

in one of more of the subprocesses. 

In the context of using the computer as a tool for helping 

students automatize skills several issues arise : 

1. Which skills should be automatized? 

3 
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ice, 

(e.g. 

e for 

Jr 

needs to be done to make certain that a skill has 

fned the status of automaticity? 

should practice be given and how much practice should be 

should be collected on individual student 

ctfce performance and how should that data be used? 

Should be Automatized? -
which need to be automatized are those which have to be 

by the student simultaneously with other skills or, as part 

level, more complex skill. We know from the work of such 

as Schneider & Schiffrin (1977), Lesgold & Resnick (1982), 

led~ Perfetti, & McKeown ( 1982) that many of the basic component 

of reading and math need to be automatized. It is obvious that 

ftltcomputer programmers, typists and musicians have all 

tfad many of the subprocesses which constitute their respective 

At this point we do not have any way of determining whether a 

I Deeds to become auto ma tic other than 1 ook i ng at a person who 

the higher level skill and trying to determine which subskills 

,.rson performs automatically. Task analysis (breaking down a 

Jfnto fts component parts) should be used as a tool for helping us 

fne the subskills involved in performance of a higher-order skill. 

l!!ds ~Be Done to Make Certain That a Skill Has Attained the ---- -- - -

Automatic; ty is a fairly new concept and ways to measure i.t are 

ping II forthcoming. At the present time we might establish the policy 

4 
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of including speed and the ability to perform the skill 

with some other skill as criteria for mastery. 

In order to accomplish this, practice drills 

include three stages. The first stage would concentrate on 

student learn to perform the skill accurately. 

speeded practice would be introduced until performance is 

accurate. In the third stage, a competing 

introduced which the student would have to attend to while 

the original task. What we are working for is performance wt 

only fast and accurate, but fast, accurate, and automatic. 

When Should Practice be Given and How Much is Needed? 

There is much evidence in the literature to suggest that 

spaced periods . of practice give better results than long con 

practice sessions (see Anderson, 1980). This spacing effect h1 

repeatedly been shown with many types of materi a 1. If the co 

to be used as a tool for develop i ng automaticity it will have to 

integrated into the curriculum in such a way that students can 

practice of a skill over a period of time in a systematic manne 

computer drills are designed to be completed by the learner in 

sitting. If the learner stops the drill and resumes it later, 

1 earner is required to practice on the same i terns in the same s 

as before, which is not a good practice strategy. 

In order to produce automaticity, what is needed are compu 

programs which include the capability of allowing the learner to 

and resume practice sessions without starting at the lowest diffi 

level of the skill or with the same items as before. In 

this can be done by dividing the content into difficulty 

5 
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.fc. 

1 ater, 

r to specify the appropriate difficulty level for 

In other cases, this must be done by having the 

record of each individual learner's performance on the 

4res that the learner sign on to the drill by name and 

ttte beginning of each new practice session, the 

trieve the individual record for that learner. 

tpmaticity requires that a skill be overlearned and used 

ad of time, computer drills should be designed to be 

review" drills rather than simply practice drills. Once 

ece of material has been learned, a mechanism should be 

fntroduce that item or material systematically for 

ean be done by setting up a series of review stages 

tered items to be reviewed at different stages, say after a 

gafn after a week, then after a month . 

way to approach this might be .to provide "increasing-ratio 

re the amount of review material increases and the amount of 

&1 decreases as more material is covered. When the student 

ns the dri 11, a 11 the i terns are new i terns. As the student 

teas, these become review items and are reintroduced 

Eventually most of the items the student 

rking with wi 11 be review items. 

OU can see, using the microcomputer in this way would require 

ltion into the classroom or training curriculum that is 

t from the typical adjunct use of the microcomputer in the 

6 

669 



What Kind of Data Should be Collected~ Individual 2_tudentp 
. -

and How Should That Data be Used? 

Computer drills could be categorized as being of two typ 

intelligent and non-intelligent. Intelligent drills would b 

which continuously collect data on student performance during 

and use that data to modify presentation of the drill on an 1 

item basis. Non-i ntelligent drills would be those which do not 

student performance data and which present the same items to eadt 

learner in the same sequence each time. 

Using a learner's response history 

and alter the remaining instructional sequence requires the co~tt 

collection of student performance data. It also requires the use 

mathematical models to specify optimal sequencing schemes. In 

designing an intelligent computer drill the question arises of whli 

data to col 1 ect and how to use that data to alter the sequence of 

instruction. Atkinson (1974} has shown how the principles derived 

what is referred to in the literature of mathematics and engineer! 

optimal control theory, or simple control theory can be used to 

optimize the instructional sequence for a particular learne~ The 

of data which typically has to be collected includes what items ft 

received correct responses, how many intervening i terns have been s 

and, for review purposes, how 1 ong of a ti me period has e 1 apsed si>nca 

an i tern was seen. The two computer dri 11 strategies described later 

this paper demonstrate different approaches to utilizing student 

performance data to modify the instructional presentation. 

7 
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tu dent 

Two Good Ori 11 and Practice Strategies --
feedback Paradigm -tive Feedback Paradigm (CFP) is a drill and practice 

could be used to present drills on paired-associate 

i edical terminology, chemicals and their abbreviations, 

foreign language vocabulary, etc. As opposed to the type of 

ould be done by hand with flashcards, the CFP adds several 

a computerized drill. Each of these are 

In learning paired-associated items, two 

1) out-of-list errors (giving a response 

tan answer to another item in the list), 2) discrimination 

iving a response which is an answer to another i tern in the 

the type of feedback provided to the learner 

of mistake made. If the learner makes an out-

error, the correct answer is provided; for a discrimination 

feedback tells the learner what stimulus the student 

as the answer to the stimulus that was actually 

After committing a discrimination error, 

rt.dent is given a discrimination training sequence. This involves 

tng the item missed and the item with which it was confused. 

respond correctly to both stimuli before 

~Review. After the student makes a mistake, the missed item 

ars according to a spaced review schedule determined by the 

911er Who may specify up to three review positions. For example, a 

8 
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missed item might appear after 2 intervening items, 

more items, then a third time after 10 more items. At a!\Y 

the review cycle an incorrect response on a review item reia 

the review sequence for that item. 

Retirement Criterion. Items are retained in the drfll 

student responds correctly to an item a specified number oft 

row. This number can be set by the designer of the drill. As 

. retired from the drill the number of i terns the student is wortt 

decreases until all items have been retired. 

Because the CFP is a drill template designed 

various content, a11 of the features of the CFP--feedback mes 

spacing of the review, and retirement criterion can be set and 

manipulated by the designer. The CFP is available on the PLATO 

instructional computing system and has been used to construct drl 

various content areas. Comparisons of the CFP with other dri 11 

paradigms show that the CFP is a more effective means of providing 

training in these types of skills than what could be 

without using a computer (Seigal & Misselt, 1984). 

The Progressive State Paradigm 

The Progressive State Paradigm is a sophisticated drill stra 

which uses a student's response history to alter the remaining 

instruction in order to optimize the learning process for that st 

This is done by presenting items .in six exercise formats. Optimi:ati 

of the drill involves deciding which items to present, which exercise 

formats to present them in, and when to schedule review. This requi 

a complete response history for each student and use of this history io 

make trial-by-trial decisions regarding which items to present next 

9 
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11 

next. 

sents a flowchart {adapted from Atkinson, 1974) 

cture of the drill and the various exercise formats. 

begins a practice session, any items left in his or her 

from the last session are transferred from the disk to the 

119 
pool. If the working pool is not full, then additional 

ected from the review pool if there are any items which 

date Jess than or equal to today's date; otherwise 

tems are selected from the new item pool. The working pool 

fled and the first item is selected from the working pool 

identified. The item selected may be shown to the 

states. If the item has just entered the 

1 for the first time, it will be presented as a pretest item 

If the learner responds correctly to the item, it will be 

Otherwise, its state will be updated to state 

counter (N) is then incremented, and . the 

tem from the working pool is selected. This item is presented 

nee with its specified state. Note that after an item is 

tn state 3, it is removed from the working pool and 

to the review pool. after all items in the working pool 

presented once (N > 7), the working pool is replenished and 

~and the item counter (N) is set back to 1. This process is 

until the student terminates the practice session. 

lien an item is presented in the Rehearsal state (state 2), the 

ln and corresponding response are presented to the learner 

ltineously to allow the learner to associate them together. The 

r is then asked to merely enter a copy of the correct response. 

~Drill state {state 3), only the stimulus is presented, and the 

10 
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learner is asked to enter the correct response. 

answered correctly a sufficient number of times to pass tht 

criterion, then it is transferred to the review poo 1. The 

is set for the appropriate date (generally the next day). 

Ouri ng any of the Review states (states, 4, 5, and 6), 

stimulus is presented, and the learner is asked to enter the 

response. This is identical to how the item is presented in 

state. When an item has been answered correctly to the critert 

set for the specific Review state, it is removed from the wort 

and transferred back to the Review pool with a new review date. 

All of the criterion settings which determine when to move 

from one state to the next as well as the other features of the 

Progressive State Paradigm (number of items in working pool, sp1 

• between reviews, etc.) can be manipulated by the designer to fit 

nature of the application and ability level of the students. 

Current Research at Florida State University 

At FlorJda State University we are currently 

programs of research which relate to the design of computer-based 

and practice instructional strategies. The first program of res 

related to this area seeks to identify guidelines for designing 

practice drills by drawing from the basic sciences of behavioral 

cognitive psychology. Currently, we are attempting to integrate the 

findings of this literature review into a model or aid for designint 

computer-based practice strategies. 

The second research program attempts to empi ri ca lly verify the 

prescriptions and recommendations for designing practice derived fr'OI 

the work described above. In this investigation, microcomputer 
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to aeliver different practice strateg)es in order to 

1e effects of these strategies on learning. This 

olves the evaluation of commercially available drill 

programs for microcomputers in order to categorize them as 

5 
and to evaluate the degree to which they incorporate 

tf ons derived from the 1 i terature. 

tl'd project, the ability to use the computer to develop 

ticity is being explored. This project deals with 

'ff skills necessary to efficiently solve mathematical word 

orists have proposed that in order to solve math word 

rners must deveJop skills in several related subskill 

important of which are keyword recognition, problem 

ftion, goal identification, diagramming, basic computation, 

r>tstimation. As part of this project, computer-based 

ovolving sophisticated drill and practice strategies is being 

to produce automaticity in these skills. This program is 

..provide a unique laboratory for investigating the role and 

~s of various instructional strategy parameters in producing 

li>'· It is hoped that these investigations will provide 

tufdelines for the development of efficient and effective 

~sed drill and practice instructional programs. 
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The Relationship Between 

Teacher Burnout and Media Utilization 

this study was to assess the relationship between 

the use of various media in teaching. Data were 

. schoolteachers in the Fort Worth, Texas public school 

alyzed, in an attempt to answer the question: Do teachers 

ln burnout use certain media materials more frequently 

who are on the other end of the burnout spectrum? 

decade, researchers have reported that workers in 

been susceptible to, what has been termed, 

&IJndrome" (Cherniss, 1980b). According to Maslach and 

tl ), persons in the "helping professions," such as teaching, 

ibit negative attitud~s towards their clients, as well 

their own work negatively. In addition, many 

they .are emotionally and physically exhausted, 

to cope positively with high job-related stress 

Burnout, in general, can be defined as "a 

inappropriate attitudes towards clients and towards self, 

iated with uncomfortable physical and emotional symptoms 

exhaustion and insomnia to migraine and ulcer," as well 

of performance" (Kahn, 1978, p. 61). 

can be defined, more specifically, as a negative 

stressful teaching events, to students, and 

as well as a perception that there is a lack 

The inability to cope with teaching problems 
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and with uncooperative students in a constructive man 

and the failure of supervisory personnel to provid 
e POI 

(Cook, 1979) have been cited as factors 

teacher morale and teacher burnout. 

Teaching, at all levels of the educational system, 

experience. Researchers have stated that a certain propo 

teachers become dissatisfied with their jobs, and eventuil 

·out (Bloch, 1977; Truch, 1980; Weiskopf, 1980 ) . 

Nat~onal Education Association, found that 35% of public 
1 

were dissatisfied with their current teaching jobs, and (of 

almost 9% were highly dissatisfied ("NEA Sur vey , " 1980 ). 

two-fifths (41%) of the teachers polled in the 1983 NEA s 

doubts that t hey would become teachers again, if t hey had 

to start over ("Given a Second Chance," 1983). 

satisfaction and burnout have contributed to high rates ef 

absenteeism and turnover, as well as 

1982) . Burnout is contagious . When 

are present in a school, others can be infected with the 

in which negativism, lethargy and despair are symptoms. 

period of time, the entire organization can become a dispiri 

(Freudenberger, 1977). 

While some school teachers cope well with job-related 

others do not (for a variety of reasons, both personal and 

It has been suggested that teachers who have had an adequate pr 

preparation, and who have been encouraged and supported in theit 

to do a good job are less prone to burn ou t (Spaniel & Caputo, 1 

Therefore , teachers who report that their 

their administrators, who have had a good media-ut i lization c 
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V
ice and/or inservice training programs, and who are 

ser . 

syndrome should be more likely to use 

many reasons (techriological, administrative/ 

economic, and personal) why teachers do not employ 

1973; Rose, 1982). Gillet (1973) suggested that weariness 

wi~h burnout) and laziness were factors in the failure 

Rose (1982) believed that educators resist using 

in part, to the lack of motivation 

course content to the technology, to manipulate the equipment, 

f II prepare so tware (p. 12). On~ aspect of burnout is the 

and the clients are not worth the effort. An 

individual is more likely to cope with job-related 

expressions of anger, sadness and/or depression, not by 

Burnout is characterized by a lack of enthusiasm and 

t by workers (Cherniss, 1980a). The regular use of many 

probably not all) media requires some motivation and exertion 

t, as well as positive administrative support . 

study investigated whether teachers who scored low on the 

of an instrument designed to measure teacher burnout used 

in their classrooms more frequently than did teachers 

higher scores on the subscales . The subscales measured teachers' 

degree of administrative support received, their 

r htisfaction, their ability to cope with the stresses related 

Ching, and their attitudes towards students -- all major factors 

(Seidman & Zager, 1984). 

682 



Method 

Sample 

A total of 545 p_ublic schoolteachers participated 

in early April, 1984 . All were members of the Fort Wor 

Teachers' Association, which distributed 1490 

in all schools with at least 24 members. The 

377.. It also should be noted that 797. of all 

schoolteachers belong to this teachers' association . 

statistical analyses, the number of valid cases ranged tr 

483, due to the exclusion of 32 special education teachers, 

elimination of those participants who submitted forms with 

responses or missing data. 

These regular classroom teachers were predominantly f 

and married (68.li.). The median age of the sample was 42
1 

median years of teaching experience was 15. Slightly mo?e 

(51.2%) of the teachers indicated that the bachelor's 

the highest they held; 48.47. reported that 

degree held; only 0.4% had earned a doctor's degree. 

of the Fort Worth sample were elementary schoolteachers, 29.l 

in middle or junior high schools, and 30.li. worked at 

level. The characteristics of schoolteachers in this 

similar to those of teachers in recent NEA surveys (''Given a 

Chance," 1983; "NEA Survey," 1980; Turner, 

a higher proportion of females in the present study. 

of both the Fort Worth sample (73.3%) and 

NEA survey (74%) indicated that they were 

their teaching careers ("Given a Second Chance," 1983). 

683 



at ion. 

~ree. 

:ed at 

. this 

:.idy. 

1983). 
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(Zager & Seidman, 1983 ) , a demo gra ph ic 

re-. 
and a media utilization inventory were e mp l o yed _i n 

The Teacher Burnout Scale is a 21-item, Likert-type 

options ("strongly," "moderately," and "slightly" 

It has four subscales : ( a) perceived administrative 

satisfaction, (c) coping with job-related stress, 

itudes toward students . The reliability and validity 

scales is high, according to Seidman and Zager (1984). The 

rnout Scale (broken down into subscales) is presented in 

inventory also used th~ Likert-scale 

that materials for 11 di f ferent media 

motion pictures, and computer programs ) were used 

Seven response categories were offered to participants: 

"A few times a year or less" (1), "Once a month 

"A few times a month" (3), "Once a week" (4), "A few 

(5), and "Every day" (6). 

on the subscales of the Teacher Burnout Scale were 

Then these subscale scores were correlated with the frequency 

of materials for each of the media (i.e., Pearson 

correlation coefficients were calculated). Additionally, 

the four subscales (i . e., equal to or 

item) and those with high scores (i.e., 

to or above an average of 5. O per item) were placed in "low 

burnout" groups, respectively , and their utilizat i on 

was compared, using t-tests, on t h e four dimensions 
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Results 

As shown in Tables 2 through 5, a relationship 

the frequency that certain media materials are 

attitudes about their careers and their students , as vet 

well they cope with teaching-related stress and how that 

administrators. The negative Pearson product-moment 

coefficients indicate that, in general, teachers who 

media materials (with motion pictures, overhead 

computer programs being notable exceptions) are 

with their teaching careers, cope better with job-related 

and have a more positive attitude toward 

Statistically significant correlation 

sample, ranged from -.16 to -.08. 

The correlational analysis of the combined data from a 

types of school (i.e., elementary, middle/junior high, and' 

levels) thus revealed the existence of 

utilization of certain media materials 

burnout. However, separate correlational analyses (also 

in Tables 2 through 5) showed that this relationship was 

at the elementary level (at which 17 of 44 Pearson product

correlation coefficients were significant at the .OS level) 

at the high school level (3 of 44 were significant). 

the correlational analysis for the middle/junior high 

(10 significant coefficients out of 44) placed 

other two groups. One should keep in mind , in 

results, that the elementary group was larger than the other tllO 

groups, thus making it easier for the correlation coefficients for 

elementary teachers to attain statistical significance. 
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elementary schoolteachers who used filmstrips 

more positive attitudes toward students (.E_ = -.27 ) , 

sat isfied about their careers (.E_ = -.18), coped better 

r~lated stress (.E, = -.16), and believed that they received 

administrators (.E, = - . 16) . Use of video tapes, 

level, also was significantly correlated with these 

teacher burnout (!. = -.21, - . 28, -.14, and -.15, 

In addition, the frequency t hat models and 35mm slides 

lized by elementary teachers was significantly correlated 

four burnout factors, and the use of audio tapes to two 

dimensions. 

middle /junior high school level, t eachers who employed 

simulations felt more po&itively about students ( r = -.21) 

their careers Cr= -.19) than did colleagues who used ~hese . 

less often. Those who utilized phonograph records and 

coped better with teaching- r elated stress 

and - . 17, respectively) and had greater career satisfaction 

and - .17) . 

school teachers who used video tapes in their classrooms 

better with on-the-job stress (r = -.17) and had a more positive 

than did teachers who used video 

less frequently . On the other hand, there was a t endency for 

•chool teachers who were more dissatisfied with their careers 

computer programs more often than d i d t heir more satisfied 

( r = • 14). 



Finally, means were calculated for the fr 
equenc 

of each of the 11 different media by 

on each of the four subscales of the Teacher Bur neut 

mentioned, only teachers who (on the 

agreement with "low burnout" items, on the subscales Ca 

were included in this analysis . The 

26% of the total sample for Subscale 

Sub scale 3., and 18% for Subsca.le 4. Teachers who were 1 

or moderate disagreement with "high 

6%, and 7% of the sample for Subscales 1 through 4, res 

T~tests revealed (as reported in Tables 6 through 9) 

(of 44 possible) pairs of means were reliably different. 

6 indicates, teachers who believed that 

of support and encouragement from their 

games and simulations, overhead transparencies, and picture 

books and magazines more frequently than did teachers who 

that administrators failed to support and praise their eff 

Those who viewed their teaching careers 

and simulations, video tapes, models (..2_ < .01), filmstrips, 

tapes (..E_ < . 05) more often than did teachers 

with their careers (as reported in Table 7). 

positively with job-related stress made more 

(..E_ < .01) than did those who coped negatively (see Table 8). 

as Table 9 shows,. teachers who had a positive 'attitude about 

utilized filmstrips (..E_ < . 01), games and simulations, book and 

pictures, models, and video :tapes (..2_ < .05) more 

did the teachers who held negative sentiments. 
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Discussion 

results of this study should be interpreted with some c au t ion . 

demographic and attitudinal data obtained from the Fort 

1 would seem to indicate that it is fairly representative 
•P e 

blic-schoolteacher population of the United States, all 

pandents were members of a teachers' association and there 

higher .proportion of female teachers than would be present 

Furthermore, the 37% rate of return (although 

ypical for studies such as this one) injects some further doubt 

In addition, the teachers in the study were not 

the availability of equipment and software, as well as 

training in media utilization. Data on these factors 

future investigations. 

the above reservations, one can come to some tentative 

The correlational analyses revealed that teachers on 

of the four burnout dimensions tended to use certain 

frequently than did teachers who were more b urn ed 

• This seemed to be somewhat more the case for elementary teachers 

for public schoolteachers at higher educational levels. While 

utilization and teacher burnout is 

llOt •particularly strong one (in terms of the magnitude of the correlation 

COtfficients) or present for all media materials, it is apparent 

~at the relationship exists. The lack of an association between 

teacher burnout and the utilization of motion pictures, overhead 

transparencies, and computer programs, in general, can be explained 

by the probable f h · 1 b h 11 1 1 f use o sue materia s y teac ers at a eve s o 

career satisfaction, attitudes toward students, coping with job-relat ed 
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stress, and perceived administrative support. 

by supervisors or interested teachers and sho~n to 

class. Overhead transparencies can be made quickly 

as software for "electronic chalkboards." 

programs, if available at all, is as 

teachers as on those eager to employ 

there is some evidence in this study 

to· use computers could contribute to 

school instructors. 

Use of other media materials, particularly 

35mm slides, and models, would seem to demand 

and more energy on the part of a teacher . As 

and White (1978) wrote: "The majority of 

media equipment, are unaware of resources 

to expend the extra effort required to locate media 

for the use of such resources in a presentation, or 

for set-up and operation of necessary equipment" (p. 7) . 

factors other than burnout no doubt affect media 

extent, it would appear that teachers who are victims of the 

syndrome" generally use media materials less frequently in tht 

classrooms. 

The analysis of the media-utili zation data 

"high burnout" groups (which together comprised 

of the sample) revealed that generally teachers with moderate to 

extreme burnout feelings used media materials less than di d those 

who had the opposite beliefs. Almost every media-utilization•• 

for the "low burnout" groups, on all four dimensions, were higher 
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means for the "high burnout" groups, with differences 

simulations and for filmstrips statist i cally significant 

of the four subscales. Pictures from books and magazines, 

odels and video tapes, also were more heav ily utilized ,s m 

teachers, as shown .by statistically significant 

In fact, the only two media for which no discernible 

were motion pictures and computers. 

results of this study, although exploratory, indicate that 

tend to use media materials less (or not at all) as burnout 

increase. Does teacher burnout cause victims of this syndrome 

does the failure to employ media enhance 

We cannot answer this question, but it seems safe 

tea~t conjecture that the unwillingness to use media is both 

a cause of burnout. Gray (1982) suggested that the 

teachers of a variety of stimulating media programs 

atructional strategies could help them " overcome burnout and 

jobs with renewed interest" (p. 22). It would seem 

public schoolteachers may become negative about their students 

careers, and at some point " give up." Such emotionally 

persons, who are insensitive to the needs 

students, are unlikely to use most media very often in their 

to motivate and instruct (if they~ did). 

How can we lower burnout levels and increase the frequency t hat 

teachers? It is possible that a concerted 

tffort t . . 0 interest schoolteachers to use instructional media materials 

Ct11ld help · 1 . "b 11 rev1ta ize those pe r sons who are urning out. If there 

h •ny hope of this strategy succeeding, then it is ne cessary that 
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those concerned with teacher education and Profes 
s1on 

provide training programs and assistance 

well as arrange for workshops, retreats, self-support 

other approaches that have proven to help in alleviattna 

among teachers. 
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r Burnout Scale 

l: perceived Administrative Su. ort 
adequate praise from my supervisors for a job well done. 

tl that the administrators are willing to help me with classroom 
tems, should they arise. . 
liewe that my efforts in the classroom are unappreciated by the 
nistrators . 

fUpervisors give me more criticism than praise. _ 
el that the administrators will not help me with classroom 
iculties. 
administration blames me for classroom problems . 

• 2: Satisfaction with Teachin Career 
ock forward to teaching in the future . 

.. glad that I selected teaching as a career. 
aching is more fulfilling than I had expected . 
I had it to do .all over again, I would not become a schoolteacher. 
ook forward to each teaching day. 

Co in with Job-Related Stress 
feel depressed because of my teaching experiences. 

teaching day seems to drag on and on. 
physical illnesses may be related to the stress in this j ob. 

find it difficult to calm down after a day of teaching. 
1 f~el that I could do a much better job of teaching if only the 
pi-oblems confronting me were not so great . 

e stresses in this job are more than I can bear . 

Attitudes Toward Students 
The students act like a bunch of animals . 
Most of my students are decent people. 
Host students come to school ready to learn. 
ltudents come to school with bad attitudes . 

bers indicate the placement of the item, when administered. 
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Table 2 

Pearson Product-Moment Correlations Between Use of 
Materials and Perceived Administrative _Support (SubDl 
Burnout Scale) &ca 

Medium 

Filmstrips 

35mm Slides 

Pictures from Books 
and Magazines 

Elemei:itary 
School 

Teachers 
(N = 191-192) 

- . 16* 

- . 14* 

- . 08 

Games and Simulations - . 07 

Motion Pictures .01 

Video Tapes - . 15* 

Audio Tapes - . 15* 

Phonograph Records .00 

Overhead Transparencies - . 02 

Models -. 17** 

Computer Programs .02 

*.E < . . 05. ** .E. < . 01. 

Middle/Junior 
Hi gh School 

Teachers 
(N = 138-139) 

-.14* 

- . 04 

- . 01 

- .10 

-.07 

- . 14* 

. 01 

-.01 

- . 15* 

. 03 

- . 13 
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ct-Moment Correlations Between Use of Different Media 
u career Satisfaction (Subscale 2 of Teacher Burnout 

Elementary 
School 

Teachers 
(N = 191-192) 

-.18** 

-.17* 

.02 

-.08 

-.OS 

-.28*** 

-.10 

- . 03 . 

.00 

-.13* 

.02 

**..E. < .01. 

Middle/Junior 
High School 

Teachers 
(N = 141-142) 

- . 14 

-.03 

-.16* 

-.19* 

.07 

-.08 

-.13 

- .18* 

- . 10 

-.14* 

-.07 

***..E. < .001. 

696 

High School Total 
Teachers Sample 

(N = 141-143) (N = 474-476) 

.00 - . 13** 

-.01 - . 08* 

- .11 .. -.09* 

-.14 -.15** 

.09 .00 

-.06 -.14** 

-.03 -. 10* 

.02 -.09* 

-.01 -.04 

-.12 -.14** 

.14 .03 
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Table 4 

Pearson' Product-Moment Correlations Between Use of n· 
Materials and Coping with Job-Related 
Burnout Scale) 

Medium 

Filmstrips 

35mm Slides 

Pictures from Books 
and Magazines 

Elementary 
School 

Teachers 
(N = 193-194) 

- . 16* 

-.08 

- . 06 

Games and Simulations -.10 

Motion Pictures .02 

Video Tapes -.14* 

Audio Tapes -.02 

Phonograph Records .01 

Overhead Transparencies .02 

Models -.07 

Computer Programs -.04 

*.£ < .OS. **..e. < . 01. 

Middle / Junior 
High School 

Teachers 
(N = 134-135) 

-.12 

.12 

- .02 

-.09 

.02 

.00 

-. 02 

-.16* 

-.08 

-.17* 

-.09 
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oment Correlations Between Use of Different Media Materials 
ard students (Subscale 4 of Teacher Burnout Scale) 

Elementary Middle/Junior 
School High School High School Total 

Teachers Teachers Teachers Sample 
(N = 196-197) (N = 140-141) (N = 145-146) (N = 482-484) 

-.27*** -.10 . 06 -.15** 

-.15* .06 -.12 - . 10* 

- . 14* -.03 -.04 -.10* 

-.10 -.21** ..: . 09 -.14** 

-.06 .00 .04 -.04 

-.21** - .11 -.14* -.16*** 

-.13* - .11 -.06 -.12** 

- . 04 -.13 -.02 - . 09* 

-.01 -.02 .00 - . 01 

-.17** .02 -.02 -.09* 

-.03 - .11 .11 .00 

**.E. < . 01. ***.£. < . 001. 
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Table 6 

Mean Media-Utilization Scores for Negative and Positive Ad 
Support Groups (Subscale 1 of Teacher Burnout Scale) 

Medium 

Filmstrips 

3Smm Slides 

Pictures from Books 
and Magazines 

Games and Simulations 

Motion Pictures 

Video Tapes 

Audio Tapes 

Phonograph Records 

Negative 
Administrative 
Support Group 

(N = 30) 

1.33 

.so 

1. 93 

1. 87 

1.33 

.57 

1.40 

2 . 07 

Overhead Transparencies 2 . 40 

Models 1.50 

Computer Programs 1.03 

*..E.. < . 05. 

Positive 
Administrative 
Support Group 

(N = 127-129) 

·2.00 

. 71 

2.82 

2. 81 

1.48 

. 92 

1.58 

2 . 16 

3.26 

2.08 

1. 29 
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Iization Scores for Negative and Positive Career 
oups (Subscale 2 of Teacher Burnout Scale) 

Negative Career Positive Career 
Satisfaction Group Satisfaction Group 

(N = 71) (N = 132-134) 

1. 56 1. 99 

.54 . 71 

2.83 3.31 

2.21 3.05 

1. 65 1.54 

.62 1.10 

1.17 1. 71 

2.00 2.59 

2. 92 3.28 

1.59 2.47 

1.14 . 95 

*"'*.£. < . 01. 

700 

22 
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2.14* 

1. 26 

1. 70 

2.89** 

-.49 

3 .16** 

2 . 30* 

1. 83 

1.19 

2.74** 

-.65 



Table 8 

Mean Media-Utilization Scores for Negative and Positive c . 
Op1no 

Job-Related Stress Groups (Subscale 3 of Teacher Burnout Seal:) 

Negative Coping Positive Coping 
Medium Group Group 

(N = 30) (N = 116- 118) 

Filmstrips 1.50 2. 01 

35mm Slides .43 .62 

Pictures from Books 3.00 3.03 
and Magazines 

Games and Simulations 2 . 63 2. 91 

Motion Pictures 1. 67 1. 38 

Video Tapes .60 1.06 

Audio Tapes 1.40 1.54 

Phonograph Records 2.30 2 . 35 

Overhead Transparencies 2.43 3 . 02 'transparenc ie 

Models 1.20 · 2. 33 

Computer Programs .97 1. 25 

**.E. < . 01. 
**.E. < . ( 
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ilization Scores for Negative and Positive Attitudes Toward 
s (Subscale 4 of Teacher Burnout Scale) 

Negative Attitudes Positive Attitudes 
Toward Students Group Toward Students Group t 

(N = 33) (N = 87-88) 

1.36 2.24 3.06** 

.4S .76 1. 78 

2 . 48 3.4S 2 . 45* 

2.42 3 . 2S 2.04* 

1. 79 1. 66 -. 41 

.SS 1.16 2.S8* 

1.09 1. 73 1.78 

1. 94 2.80 1. 91 

2.94 3 . 43 1.19 

1. 79 2.52 1. 72 

1. 06 . 9S -.27 

**.£. < . 01. 
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1. 

inlng the Effects of the Microcomputer on a Real 

world Class: A Naturalistic Study 

we know as little today about the effects of 

computers as we did about TV's effects in the 

mid-1950s. However, based on the pace at 

which children are beginning to use computers 

and the anecdotal accot.mts of their appeal and 

educational effects, children's learning from 

microcomputers has become an important topic 

for research. The first empirical studies of 

microcomputers and children are now under way 

at many universities and research centers. (Chen, 

1984, p. 270) 

e not immediately apparent, Chen's (1984) corrunents contain a 

In spite of the . very rapid introduction of microcomputers 

classrooms (Chen, 1984; Kurland, 1983), we know very little 

of their prolonged use . Much early writing has iocused 

of using computers, especially the cognitive 

learning to program (Papert , 1980). But more recently, 

social aspects of using computers has emerged . There are 

consideration of the social aspects of this 

pertinent. First, as Chen (1984) notes, few schools to date 

to afford to provide a computer for every child. Titerefore, 

instruc tion involving the computer has taken place wi th 

groups or in pairs. Second, contrary to early fears that 
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children working at computers would become isolated and t 

there has been some research indicating that 

interaction and collaboration among children 

instruction (Hawkins, 1983; Hawkins, Sheingold, Gearhar t , 

Sheingold, Hawkins & Char, 1984). Collaborative effor t s 

lauded in the literature (Hawkins, 1983) and in Vygotsky's 

cognitive development, but documentation of their occurrence 

. microcomputers is in its infancy. 

The purpose of the study reported here was to describe 

what happens when a microcomputer is introduced 

classroom. The research pa.radigm assumed was naturalistic. 

of interest were: How do children behave when confronted \,ltl\ 

microcomputer? Does the microcomputer encourage children to 

kinds of interaction seem to be precipitated by the presence 

mlcrocomputer? How do children respond to the available softw 

the microcomputer influence the role of 

typical of naturalistic studies, unanticipated questions of inte 
, 

during the investigation. 

The following report begins with a brief discussion of the 

paradigm. Then the setting in which the study took place is des 

following results section presents the themes that emerged during 

collection and analysis. The report concludes with 

additional research suggested by this study. 
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Methodology 

paradigm assumed for the study was naturalistic. As 

and Char (1984) have noted, the social life of the 

studied via experimentation alone . The use of 

control and intervention in the classroom 

rather than a naturally occurring setting. 

and fluid nature of human interaction does not 

and quantification. 

using naturalistic inquiry to pursue studies such as 

(1 982), Guba and Lincoln (1983), Patton 

Basically, the naturalistic paradigm is distinguished 

The first is that reality is holistic--all parts 

It is impossi~le to divide up reality into 

as experimentalists do, holding some variables constant 

others, without destroying t he phenomenon under 

The second assumption is that the researcher must be involved 

in order to understand it; the researcher tends to become 

nt rather than relying exclusively on tests, questionnaires, and 

Third, context free generalizat ions or 

Rt not deemed possible by· naturalistic inquirers . Rather they seek 

hdescription of phenomena so that working hypotheses may be applied 

r similar settings. 

sought to understand what happens when a 

Uter is introduced into an elementary classroom, not what can happen 

ilaboratory school, but what cfoes happen in a real class . As is typical 

~ra1 · · ist1c studies, several sources of data were examined . Observers 
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were present in the class approximately three hou rs a 

In addition to their field notes the data base co t . 
n aJ.ns 

videotaped record of the children using the microco 
Input~ 

was transcribed for analysis. All of the children we 
re as 

a questionnaire regarding their preferences 

media, microcomputer software, and partners 

of tasks. The questionnaire was followed up 

of each child seeking clarification of their responses and 

verbal information. 

The study was conducted in a combined 2nd and 3rd 

a private elementary school. The school is located in a 

in southern Illinois. Twelve students, between the ages 

years of age participated in the study. 

first year of teaching. She, like the children, had _received a 

orientation to the computer and how to use it. In addition, 

to the available software was included in this orientation . 

An informal , relaxed atmosphere pervaded t he classroom 

working independently and confidently within i t. Learning 

available within the room, and children wal ked freely from 

in pursuance of their preassigned academic respons ibilities for the 

The computer was introduced into the classroom as an additional cen 

A conscious attempt was made to insure all children had an opportuni 

use the computer, and specific students were assigned to it singly, 

or in small groups. When computer usage had not been specifically s 

optiona l access was available. 

During a two week period prior to the initiation of the study, the 

observers, the video operator, and the video equipment were introduced 
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fhe researchers became accepted as part of the class, while 

become familia~ with the camera and how it 

taping began the week immediately following this orientation 

orientation to the computer . The camera was placed in 

the computer. Since the study focused upon the computer 

ea's interactions with and around it, it soon became apparent 

a could be set and left virtually unattended during the course 

Thus, the unobtrusiveness of the equipment and operator 

followed a typical qualitative approach. The data were 

tentatively coded. · A content analysis was conducted, and 

At this writing the data analysis is far. 

The results presented here are preliminary and further 

is using alternative strategies progresses. 

Results 

results of the study are described below as themes that emerged 

The following results should be 

Their validity is threatened because, while the 

were observed for a longer period of time than that frequently 

studies, a much longer period would be required 

~nfidence could be placed in the results. In spite of their limitations, 

a good starting point for forming hypotheses to be pursued 
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Differences in Response 

Not surprisingly there appeared to be differences in 

individual children responded to the microcomputer. Some 

differences are described below. 

Differences in enthusiasm. Clearly not all the children 

the microcomputer with the same level of interest. 

discussed in most of what is written about 

the microcomputer literature can leave one with the impression 

children are naturally drawn enthusiastically to this technology 

notion appears to be a myth. Detecting differences in interest 

to require observation of children with computers . 

during their interviews whether or not they liked 

they all answered that they d:i,d. When asked on a 

among worksheets, television programs, and the microcomputer for 

and in language, the computer was generally selected as the prefe 

and was never the least preferred. However, when observing child 

microcomputer and during those periods of optional access, it was 

that some had an avid interest in the machine, while others gave it 

superficial and fleeting attention. 

Sex differences. The results of this study lend some 

sex difference in response to computers already suggested 

preliminary research (Becker, 1982; Hawkins, 1984). 

children working with computers is essential for exploring these d1ffe 

when interviewed or asked on the questionnaire, girls and boys alike 

favorable attitudes t oward the mi~rocomputer . 

seem to indicate a difference between the girls' and the 

machine. Tne boys seemed more interested i n getting the 
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Hawkins ( 1984) stated the phenomenon we 11, "Boys 

(p. 12). The girls seemed more likely to use the drill 

stay within the dictates of the established program 

co explore the machine's capabilities . Hawkins (1984) has 

t the sex difference may be due in large part to the curricular 

math and science subjects, thus invoking the 

female involvement. However, during observations 

study, the microcomputer was never designated 
. 

allied with either math or science. The available software 

and music as well as math. These tentative outcomes do not 

Hawkins' hypothesis . . 

Among older children, it appe:ared that the ·frequency o·f 

surrounding the computer tended to decrease during the four months 

s was observed. A similar decrease, however, did not seem to 

the younger children. This finding may be partially explained by 

c~ildren's continuing need for assistance in simply operating the 

•loading the software and setting software parameters. 

study's results seem to have implications for class 

An analysis of children's behavior and interaction 

revealed that a substantial portion of their 

time' was spent in simply trying to get the computer to run the 

Technical and logistical problems were frequent. The 

or the chi-ld 'expert' was called repeatedly to correct these problems . 

for the teacher to call in the child 'expert' when the 

could not handle. Children were observed waiting and 
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waiting and waiting for such assistance before they could 

program. Needless to say, such episodes seemed to gene rate 

the teacher as well as the children. Much of the time th .at 

spent at the computer was unproductive. 

Computer rights. Also revealed by the 

interaction when using the computer was the 

the children had to assert verbally or nonverbally their right 

the computer keyboard. While the total amount of time 

squabbles was not great, their effect was to interrupt 

When more than two children were present at the computer, this 

became even more pronounced.. Hoarding of the keyboard, . pushing 

and verbal reprimands were common in such situations. 

the computer was frequently beseiged with 

conflicting advice. This situation may have been aggravated by a 

of microcomputers in schools noted by Sheingold, Hawkins 

by Hawkins (1983); microcomputers have not yet become an 

the curriculwn. Their legitimacy in the eyes of teachers and ther 

of students has not been confirmed. 

interact freely where comp~ter tasks are concerned; 

doing one's own work seem not to have taken hold of computer 

Role of the'child experi. Tne impact of microcomputers on 

educational settings is only now beginning to be studied, while 

personal computers on the home setting is yet to be explored. 

of personal computers in the home has created the unique phenomenon of 

child 'expert' . 

The child 'expert' in the current study was called upon 

teacher alike for technical and logistical assistance. ~!any 

to him for approval of their creative endeavors. But, 
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interchanges were the mature interactive behaviors one 

adult teacher expert . Hyman (1974) states clearly 

interpersonal aspect of teaching, in which the teacher 

earning and must himself respect 'intellectual integrity 

d . d t, ff ( 25) indepen ent Ju gemen p. . It would appear unlikely 

experts would be capable of developing such a relationship 

Thus, the role of the child 'expert' should be explored 

teacher. This study seemed to indicate that the introduction 

the classroom placed many addit ional demands on the 

addition to the more obvious demand that the teacher master the 

e the increased classroom management tasks. As noted above , 

interrupted when working with other children 

using the computer. The teacher ' s monitoring 

access to the machine also drew her frequent attention; she 

instruct children to leave the computer area. Finally, 

for classroom use is an additional responsibility 

e evaluation. Char (1983) suggests three major criteria which 

used in determining the appropriateness of software for classroom 

ehensibility, appeal, and usability . Observations of children 's 

to the available software in this study were analyzed in relationship 

in the study frequentl y appeared confused not only by the 

of some of the software assigned them, but also by the 

involved in '"making the program run'. Others were 

by the same software, while a few children were interested, 
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challenged and obviously happy with the tasks presented th 

observations support Char's findings (1983) in sugcrest · 
o ing 

comprehensibiiity as an evaluative criterion in choosing sof 

support the demand for a wide variety of software designed f 

skill and conceptual levels. 

As mentioned earlier, different software appealed to dif 

Whi le girls seemed to pr efer drill and practice, boys appear~d 

software which allowed for creative control of the computer. 

all children using drill and practice programs 

problems for program designers. It was apparent that 

rewards for correct responses to the provided stimuli 

appropriate for the individual user. Some children engaged ~n 5 • 

they made faces at the computer and mimicked 

their success; some expressed disgust at the 

actually lost sight of the drill and practice goals, intentionally 

errors in order to change the computer's response; others express 

boredom as they waited impatiently for the completion of the re .ar 

to get on with the rest of the program. 

the difficulties associated with timing responses to meet 

performance needs, but more research is needed to discern 

varied 'rewards' for successful task completion. It 

assume that all children are highly motivated by the same rewards. 

An earlier reference to the boys wanting to 

focuses on the third criterion, that of usage . 

study support the need for the creation of more software which can 

effectively by more than one child at a t ime. 

The naturalist research paradigm employed in this studv allowed 
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interactions of children around a computer in a real 

· s of those observations suggests the need for further ysi 

areas affected by the computer's presence in the 

suggested for further study include: the relationship 

sex, age, and cognitive style to computer usage; the 

additional demands upon the teacher for technical knowledge 

effectively; the identification of t he 

of assignment to the role of class 'expert'; and, the 

varied software which meets· the criteria for successful 

throughout the study that the presence of a computer 

far from enough to assure advances in learning. The 

another teaching tool whose success is dependent upon 

well-prepared teacher can accommodate the additional 

, classroom management techniques, and software design awareness 

.computer effectively. 
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page l 

BACKGROUND TO THE PROBLEM 

in the classroom centers around myriad 

in the educational environment. Host often 

focuses upon strategies and stimuli designed to 

performance outcome. Research 

behavioral form and interpreted 

tlfiable and measurable objectives. The picture is 

Jthd through the use of various psychological aptitude 

nt tests that i 11 ustra'te the effectiveness of the 

11 strattgy or stimulus. 

Ht ctrtain aspects of the classroom may be captul'ed by this 

~ICJI model, others are not. Research of this Kind looks at 

and concentrat~s on . the individual and 

Occassionally there is an exploration of mental 

sing, IS in cognitive psychology, Relationships al'e !'educed to a 

1t11ul 1 and responses, or hypotheses and feedbacl<. Socia 1 

instead of limiting its investigation to 

results from some predetermined superimposed 

"'' ' ithmpts to investigate the meaningful pattHns and rules 

in social behavior by examining it in its situational 

of new technologie~ in the classroom setting is 

YilWiYS met with the former model of research. Various media, 

tr print, photography, film, television, audio, vidtoo, or 

ltr ir · e inves t igated to determ i ne their psychological impact. 

719 



Sometimes the particular attributes of 

identify wh ich ones might best deliver cer t ain Kinds of mes 

certain Kinds of learners doing cer t a in Kinds 

Again, .this is an app l ication of a particular structure, 

or medium attribute, used as a stimu l us, to provoKe some 

response . Results from this Kind of exper imentat i on Yield 

quantitative conclus ions that can be used to predict s imilar 

in s imilar situations. However , such s i tuations rarely o 1st . 

this model the setting is controlled; the ind iv idual <subJect> 

examined is considered neutra l and without intentions, and the 

relationship among existing var iab l es, the soc ial inte r action, 

ignored. 

Few children come to th es c 1 assroom today wi th out some for11 of 

social relationship with the media , Educators need 

conversations among students on the playground, in the halls, 

lunch, to recogn i ze tht such a re l at ionsh ip ex ists. Research 

ignores the intent ions of such ind ividua l s when the y interact 

media in an .educat i onal sett i ng presents a subtle 

Research that allows the i ndividual <participant> 

give an account of her/ his relationship, and desc ri bes the settrnQ l11 

which the interaction tal<es pl actt, attemp t s to el iminate this form of 

d i st or t i on • 
. k 

Hedia, and their accompanying tec hnolog ies, have evolved fran in 

on paper to 1 ight upon a chem ical emu l s ion to elec tron ic s ignals upon 

a screen. The last, elec t ron ic technology, has allowed 

of a v isual med i um , v ideo, with a computati onal med i um, compu t er, to 
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page 3 

as •interactive video,» In order to further 

1111 
medium certain technologica l developments have and 

One development of interest to researchers in 
• 

the videodisc. This software and 

used in its operation are considered to have a 

does not exist with video tape. From a simp l e 

th rs would seem apparent. Tape is 1 inear, and to 

presentation to another a 11 the tape in 

the electromagnetic head which then reads the 

For this reason, most material produced for 

or 1 inear in form. On the other hand, a 

concentric circles, and to get from one point 

to another a laser beam moves angularly across one 

disc. This provides the opportun i ty to produce 

or linear, but randomly access ible and 

and Schneider, 1975 ; Love, 1979; Kemph, 

media research has focused on the applicat ion of 

role of individualized instruction. Bunderson 

J 1cknowledges that videodisc technology combines two 

tradition of motion pictures and video, and 

and empirical tradition of programmed and self-paced 

Representat ive of the ·predominate view, Bunderson · 

Js strong m t · . o 1vat1onal features to the former, and instr uctiona l 

htru to the latter . Th f b h · 1 1 · h . e us~· o e aurora ana ys 1s, w rch 

ltht program into stimulus-respon se step s for the learner to 



follow is considered to produce "more relevant behaviors.• 

critical analysis, coming fr-om the artistic tradition, or crit i 

viewing skills used to interpret information presented, i s not 

considered in this discussion of instructional methodology, 

Elsewhere, Bunderson <1981) states the need to merge the 

traditions to achieve the most effective ISO <Instructional SYst 

Development) model. Aga in, the artistic tradition, exempl 1fitd by 

motion picture sequences, is seen as being •1 imited 

ins~ructional content• area. Bunderson argues that 

re~uire most of the information be carried in the audiotrack, 

visual presentations require •slowpacing• to be effective. In 

contrast, Arnheim <1969> views all thi~king as a product of 

and vi!Sual imagery, In this argument, mental images, which 

pictures, symbols, and signs, are seen as a precursor to thount. 
4IJ 

In their discussion of systems employing videodisc technology, 

Allen and Allen <1983> stated that successful users expand traditional 

behaviorist and criterion-referenced models to include focused 

discovery, cognitive and affect ive domains, and Social 

with its awareness of interactions among behavior, cognition and 

environment . This statement coincides with Molnar ' s (1979~1980 > 

observation that current instructional paradigms are inadequate for 

new technology and innovation. 

In discussing an "interactive• medium, it is important to rta.lt?• 

that interactions are not always explained by an S-R or cogn i tive 

model . Pressing buttons in response .to visual stimuli dOG$1ot 

constitute the entire set of interactions between a student and a 
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fem in an educational setting. Many interactions result 

tvral conhxt of the classroom . Meaningful patterns of 

rules of usage governing relationships, and 

the situational context . 

haviorist, cognitive and other psychological parad i gms 

t formation of mode l s in which students respond or 

they are unable to explain the dynam ics of 

Th i s 1 imitation of these paradigms makes it 

rl not impossible, to adequately research •interactive 

in order to properly conduct this study of 

necessary to reach beyond the parameters of 

c1t1onal research paradigms. This study utilizes the 

analysis paradigm to discover the relat ionship 

school students and a videodisc system in an 

I tnv 1 ronmen t, 

study is to observe the relat ionship between 

a videodisc system in an educational 

Rather than examining the developmental effectiveness 

medium has upon students, the study explores the 

what kinds of interactions are exhibited wh~n 

~ ~d videodisc technology are brought together in an 

'Olla! setting . This invtstigation is aimed at d isclos i ng 

"9f1il Patterns <Blurton Jones and Woodson, 1979) of social 

that deve l op through the observable features of the 
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preceding, contemporary and subsequent behaviors of 

medium in such a setting. Through comprehensive analysis 

patterns this study provides information that will perm i t 

effective implementation of curricula that bring together 

school students and videodisc technology in an educat ional 

environment. 

In order to examine the full range of phenomena that devtl 

a videodisc system and elementary students coex i st in an educ&t i 

setting, a social interaction theoret ical framework is used to d1 

this research. This paradign permits the observer to exam ine the 

intentions of the students, the impact of the environment, and ot 

non-quantifiable information that may be pertinent to the devtlopcMn 

of a comprehensive analysis. 

STUDY GOALS AND OBJECTIVES 

1) What Kinds of meaningful patterns emerge through the observat10f\ 

social behaviors that occur between an elementary school s tudent 

and a videodisc system in an educational environment? 

2> During ~he course of the interaction between the e l ementary 

student and the videodisc are these mean i ngful patterns more often 

examples of acceptance or resistance? 

3) Dur i ng the course of the interaction do elementar y school students 

exhibit more active or pass i ve behavior when interacting with a 

videodisc system in an educat ional envi ronment ? 

4) Do elementary schoo l students that have interacted wi th a videod isc 

system in an educational environment pe rc e ive th e s yst em to be 

"friendly,• »intelligent,• or able to car ry on a "conv ersation" or 
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ingful patterns of social interaction between 

a videodisc system in an educational 

tions would these meaningful patterns have for 

which includes the utilization of v i deod~sc 

for further research may be derived from this 

environments provide an arena for both the cognitive 

of their inhabitants. While the 

instructional events and the students ' cognit ive 

is learned, there is a tendency on the part of 

I ttstarch to focus on mental events. El ementar-y school 

centers are communal settings in which students 

individuals into •working socia l groups • 

The social interaction of students with each other 

a determinant of educational productivity. 

in a social context individuals be able to 

cooperatively and competitively. Evidence of both 

and competitive contex t have been found in research of 

environments <Slavin, 1983; Johnson and Johnson, 1975; 

' 1983) , In most edu cational situations the coopera tiv e con t ext 
-~lll ' or ~ x h ·, b ·1 t ·1 n g acceptance is more desirable and condus i ve to 



learn ing . 

Children have experiences that lead to the formu l ation o; 

concepts, attitudes, and op inions long before their 

experience. Hany of these ear l y experiences, along with many 

outside · of schoo l , influence the perceptions and expectations 

child. Some of these undoubtedly influence their behavior in 

Experiences outside of school influence students ' 

as well as their expectations and perceptions of, the educati onal 

environment. 

DEFINIT l~S of KEY TERMS and SYMBOLS 

Videodisc system: A system of a v ideod isc player, color monitor, and a 

v ideodisc. ln some instances, a microcomputer, interface device, 

computer software, and add i tional monitors are included. ln th is 

study , a level one <Kemph, 1981; Onosl<o, 1982) or manual <Bunderson, 

1979-1980) videodisc player, a videod i sc with a program 

designed for this medium, and a color monitor are used. 

• interactive v ideo " : An electron i c medium that incorporatesst i ll, 

motion, and tex t in the visual tracK, and s ynchronized and 

non-synchronized sound on two separate aud io t r acks. User choice is 

inherent in the medium and is administered thr ough cont r ol ove r the 

pace and sequence of the presentat ion <Bu nderson, Hoe l< ema , Hon, 

Wi 1 son , Worc es ter, and Woodward , 1983). Feat ur es t hat f acili ta t e 
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access, freeze frame, forward 

fast, step, and "real time• motion, and mono 

Capabilities of videodisc systems are refered to 

1979-80; Kemph, 1981; OnosKo, 

a •manual" corM1ercial optical videodisc player 

of still and motion sequences, and which permits 

ltc t portions and control the pace of the presentation. 

s to an educational /i ndustrial optical videodisc player 

tcnltrcally branching users to parts of the presentation 

Some simple forms of scoreKeeping are 

player / s microprocessor. 

educational/industrial optical videodisc 

microcomputer capable of generating graphics 

i t1ng questions, and Keeping detailed records. The 

can guide the entire presentation and evaluate 

The interrelationship of a set of overt behaviors, 

•on-verbal, of an individual<s) in a social environment. 

set of circumstances surrounding an 

In this study, the total set of circumstances 

and social dimens ions wherein an instructional 

The physical dimens fon is referred to as the videodisc 

classroom, instructional media center, or laborator y 

ih~ social dimension is refP.rred to as and inclusive of all 
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events in the instructiona l context <adap t ed from Vereen 190 . ' Q3 

SSR <Senders, Signals, and Rece ivers) System: An emp i r ica ll y de~ 
1 IJtd 

method for catergor ically recording observations of comp l ex SOC 

interactions. The method includes Keyboard entry and computt~ 

transcription of grammat ica l ly structured str ings of 

are used as codes to describe the observat ions. The def ining 

properties of the codes reduce ~edundancy in the entr ies and 

the flow of Program PLEXYN <Stephenson, Smith, and Roberts, 

Stephenson, 1979). 

PLEXYN: A computer-compat ible grammar process ing pr ogram 

completes and reformats SSR system code into a record for subseqvttt 

data an a 1 ys i s , 

DELIMITATIONS of the STUDY 

This study i s l imited to upper e l ementary school students . 

sample is drawn from a middle sized urban cormtunity in the H10-oJest. 

The socioeconomic status and ethnic bacKground of the samp l e i s 

d i ver~e, but consists primaril y of wh i te midd l e c l ass students. No 

attempt has been made to randomize the sample, therefore, the 

of ths study are not general izable beyond this or sim il ar il y 

constituted populations. 

Analysis of social behav ior i s 1 imited t o an educat ional 

env ironment, and does no t attempt to answer quest ions regard ing 

- vi de od i sc systems in training or enterta i nmen t . Any imp l icat ion s that 

ma y be found in th i s study as regar d these areas wou ld r equir e f ur ther 

res ear ch . 
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THE REVIEW OF RELATED LITERATURE 

11 terature in this chapter is comprised of both 

impirical research related to this study. The review 

lttnture from videodisc research and a chronic 1 e of the 

to its use in education; educational 

in the research of v ideodisc and other 

theoretical and methodological issues in 

tion analysis; and, research on the observation of 

'.ht promises of video disc hark back to those days in 
tt 19th century when man first perfected a reliable 
O'f mechanically reproducing sound. ihe Americans 
tr Graham Be 11 and Thomas Edi son, the Frenchman 

s Clos, the Italian Guglielmo Hal"coni and the Dane, 
dlllir Poulson with their inventions of the telephone, 

aph, rad io and mechanical recol"ding device, 
trtd how to convert sound i nto electrical impulses and 

blck into sound <Sigel, 1980). 

same pr i nciples were applied in 1927 when John Logie Bai I'd 

d'Phonovision•, the first, however cl"ude, vel"sion of a 

IYstem CSchubin, 1980>. The next major developments in 

after World Wal' II with the intl"oduction of the video 

Video returne~ to a disc format in 1965 when Magnetic 

ltcord i ng provided CBS hlevision with a magnetic disc for 

11'-Qitop action and instant replay. This videodisc syst.em 

'-ts to be the "backbone of sports coverage• <Schub in, 1980>. 
~ - . 

bpes of videodisc sys terns have been developed dur 1 ng the 



1970s and first part of the 1980s. The first, 

developed by TelDec <TelefunKen of Germany and Decca of Britl · ) 
lft ' 

and RCA, use styluses that make contact with the surface of tht • 

and resemble phonograph technology as it appears 

period. The second, or optical systems, 

T~omson-CSF, and Sony, use laser styluses that never 

of the disc, but send a beam of 1 ight that is either 

through or reflected off the disc to a decoding device that reids 

e'lectronic signal <Schubin, 1980). Characteristics unique to trtt 

optical videodisc system maKe it the only practical 

for educational purposes, hence any further reference 

videodiscs, videodisc systems or videodisc technology should be 

regarded as referring to this type of format. 

Bennion and Schneider <1975) were among the first to move 

mainframe directed video/slide presentation for individualized 

instruction to the world of video contained in a single videodisc 

system. Comparisons were immediately made between potential 

appl i~at i ons of videodisc systems and the Time-shared Interactive 

Computer Controlled Instl"uctional Television <TICCIT) project of 

programmed instruction that they were involved with at that time. 

Advantages of the videod isc system over the TICCIT project according 

to these researchers was its greater audio capabilities, motion 

control, and lack of reliance on an external computer. 

Schneider <1975) attemoted to make a case for the cost eific1encv . - . . . -,. . - ... . - . - . .. .. .. . .. -- - . . -

of videodisc over other media by doing a per un i t compar ison . While 

mass production of the disc may be low in this compar ison, costs for 
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of content for this medium have been est imated, 

one and three thousand dollars per mi nu t e 

1982; Hiscox, 1982; Eastwood, 1978-1979; Paris, 

drives the per unit cost up . For industr ial 

may not be a deterrent in the 

t'hf videodisc, however, in educat ion expenditures of 

1 causl! for concern. 

~rchers involved with the development of programmed 

instruction started to advocate the implementation of 

<BorK, 1978-79; Bunderson, 1979-1980; Mo l nar, 

research focused on the potential for "full 

cBork, 1978-79> instructional programs on stand-alone 

a 'dry laboratoryN, where students can worK, or 

t ltctronic books• <Holn~r, 1979-1980> for students to 

to modestly appraise the potential of this 

of lauding the way it so neat l y fits into the 

instruction model is evident in Bunderson ' s (1982> 

tnt that researchers at the Waterford School, a prototype 

anticipated learner productiv i ty to 

to a hundred fold after the implementation of this 

argues that the many •myths" surrounding research of 

lte technology could create false expectations and actuall y 

development. Rather than .imagine 'future• 

research should focus on what the technology "can do 

the misconceptions, . pr-ol iferated at the time of Par is ' 
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writ i ng, were th~ following ones which she attempted to debv 

videodisc will replace the book; typewritten office mat er tal 

compatible with videodisc technology <The aspect 

and television screens are not compatible.); the 

readable when stored on a single videod isc; and, informat ion c 

cheaply s_tored on videodisc. 

Hiscox <1982), also, cautioned against overstating the 

significance of videodiscs in education. Attempting to find l 

suitable method for curriculum development in the remote areas of 

Alaska, he considers videodisc s to have only a limited role in 

instructional s ituations . Reliability of equipment (hardware ), 

complexity of the instructional program, difficulties in evaluat tno 

and revising disc-based programs, and costs of "interactive• vidt 

systems were sited as deterrents. I~plementation of videodisc~, 

according to Hiscox, • ••• suffers from severe practical 

is not 1 ikely to have a substantial impact on teaching methods 1n t 

next decade.• 

Eastwood <1978-1979) presented numerous deterrents to 

use of •;ntell igent videodisc• systems. 

faculty incentives to adapt this new technology, a lack of sK1lltd 

personnel and appropriate facilities for videodiscs, a res i stance to 

change in education, and the maintenance of the traditional role of 

adoption of innovation and technology into the curriculum depends 'on 

such factors as the teachers ' assessment of the quality and value of 

the ltSsons relative to their own ·instruction, on the amount of 
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willing to tolerate, and on the firmness with 

to the ir customar y teach ing pract ices. • 

oJem Eastwood <1978-1979) points out is the lack of 

11 resear ch about videodisc technology . Wh i le 

stir interest, t he critical nature 

uires research to substantiate cla ims made concerning 

fectiveness . Unfortunately , despite rap id growth in 

icit ions, v id.eodiscs have rece ived only min imal 

As a result, what follows is a nearl y 

arY of resear-ch completed at this time . 

$ sophisti~ated videod isc technology was developed by the 

turt Hach i ne Group <Bacl<er, 1982). The program is 

t tach the fundamentals of bJcycle maintenance and repair. 

1corporates diagrams, exploded v iews, and cont inuous 

other end of the spectrum is a program teaching economics 

ol students in sparse areas of Minnesota. This program 

shoestring budget by Kehrberg and Pollack <1982). 

is growing in the utilization of videodisc 

ls special education <Thorl<ildsen and Allard, 1982 ; LaGow, 

programs for the hearing impaired and the 

were the subjec t s of these videodisc projec t s. 

old f i lm footage to teach a lesson in ph ysics 

tilt cost expenditure of producing the Tacoma Narrows Bridge 

<2ol lman and Fu 1 ler, 1982). 

••dtl'son <1"979-1980 ) des igned a biology program for a manua l 

733 



videodisc player, such as the one used in this study. 
The 

requires students to use study skill analagous t 
o those used to fi 

information in a textbook. 

Perhaps the most ambitious research and d 1 eve opment was the 

effort of Kirchner (1982,1983>, who both d · pro uced and field testtd 

elementary health program about the he~rt and · ~ circulatory ~Y~+·~ 

METHODOLOGY 

The purpose of this study is to analyze the social int&ract1on 

between elementary school students and videodisc s ystems in an 

educational environment. A tr iangulated design utilizing empirical, 

analytical, and critical models of data collect ion directs this study. 

The first part of the des i gn is the observation. An interview ~1th 

each of. the participants fol tows the conclusion of the observ ations. 

The third part of the investigation is a survey of the parents and 

teachers of the students. Each part of the design will be treated 

separately in sections of this chapter. 

SAMPLE POPULATION 

The sample population for this study was drawn from a small 

midwestern urban environment of approx imatel y 175,000 inhab i tants. 

Nost of this community consists of governmental wor kers that service 
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agencies that are centered in this c i ty. 

industry, as well as some commerc i al en terp r i ses 

and areas around the periphery of the city, 

tapered off, and there is discussion 

were c 1 osed during the dee 1 i ne, 

thr school district is undergoing school •pairing" as part 

program that was initiated during the current 

Both schools, the one that served as the s it e of the 

and the one that served as the site of the final study, 

human relations director as having a 

that comprised the pilot study and final study 

fourth grade classes, respect ively. The pilot 

in more depth later in this chapter. There 

boys in one fourth grade class, and e ight 

twelve boys in the other fourth grade class . Three black 

made up the nineteen members of the f i rst 

two black and eighteen white children made up the twenty 

second class. All classes were heterogeneous ly 

' lnd reformed to constitute homogeneous groupings dur i ng ma th 

Students participated in the observed · 

the videod isc s ystem only in their •homeroom.• 

scores were not available, but read in g groups ranged 

the basal series to a year ahead . In one 

Cius the investigator was pr.esent when the teac her showed a fi lm 

flung basic multiplicat ion and division facts, wh ich most of th e 



class seemed proficient at answering, as observed by their res, 

to problems posed in the film and wallcharts indicating their IC 

on speed drills. 

While a videodisc player and accompanying 

available in the school district for the past three school Years, 

implementation of this technology has ·been nearly non-existent lft 

curriculum. According to the school district media director, 

other inquiries made by the investigator, the best assesSrflent 

videodisc systems have encountered 1 imited utilization at the 

secondary level and almost no utilization at the elementary level, 

Several reasons for this failure were given by one of the fourth 

teachers involved in the study in an informal interview. First, 

unlike movie and slide projectors, which are present each school, 

videodisc player must be retrieved from the central administration 

building. Second, according to this 

to sign your 1 ife away,• in order to acquire this equipment. The 

lack of quality software was given as the final deterrent. 

PI LOT STUDY 

The third grade class involved in the pilot study was in a 

neighboring school to the school which housed the fourth grade classts 

involved in the final study. Eleven girls and eight boys made up tht 

constituency of this class. Two black, two native American, one 

Hispanic, one Vietnamese, and thirteen white children made up the 

nineteen members of this class. 

Al 1 the instrumentation and pl"ocedures for the observation, 
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as those used in the final study, 

is that the raw data recorded by the SSR Keyboard 

Program PLEXYN for further analysis. The 

study was to develop proficiency in the use of 

to help refine the behavior categories. More 

behavior categories follows in the next section on 



INSTRUMENTATION 

The instrument for the observation was the SSR <Stndtrs, 

and Receivers in Stephenson and Roberts, 1977> system keyboi~d 

recording communication events, along with Program PLEXYN <Sttp 

1979), a computer-compat ible grammar that transcribes characttr 

strings typed in by an observer, and which permits the rap 1 d c 

complex social interactions without the observer having to look 

from the events being recorded. A progr·am was written that 

the investigator's Apple Ile to simulate the SSR Keyboard. 

student record was stored as a separate f i le on a floppy disc. 

were later transferred to an IBM-DOS flopp y disc for reformatting 

transcription by Program PLEXYN. 

The following model was devised by the researcher to enablt • 

theoretical perspective for analyzing the complex social inhract1 

exhibited when elementary school st udents interact with videodisc 

systems in an educational environment. First, student social 

interaction can be character ized as belonging in one of two largt 

domains. Ei ther the student accepts the educational 

s/he resists the educational experience. 

into four distinct states of the social system: active acceptance, 

passive acceptance, passive resistance, and active 

these manifests itself through various patterns of behavior that can 

be distinguished from each other by their level of intensity . The 

following table <see Table 1) illustrates these manifesta ti ons. 
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TABLE 1 
~JFESTATJONS of the SOCIAL INTERACT!~ SYSTEM 

in ELEMENTARY SCHOOLS 

LIMITED HOOE RATE EXTREME 

Enthusiastic Energetic Exuberant 

Docile Compl iant Obedient 

Indifferent Nonchalant Obstinate 

Flippant Disobedi!nt Host i 1 e 

page 22 

observable behaviors f i t into these twelve categories. 

Many of the initial 

behavior catalogue were derived from other 

stud ies, and the researcher ' s own experience as a 

elementary school classroom. For the pi l ot study a list 

t hundred behaviors were def.; ned and put in the catalogue. 

study more than one third of the original behavior 

removed because they failed to appear even once, and 

ref l ection as being highly uni iKely to occur. An 

1 fifteen new categories emerged during the pilot. In all, 

defined and used in the final study 

~llYiis of these behaviors, and placement in the correct 

social interaction system is dependent on not 

the behavior 1 but its duration, repetition, and 

t Of occurence. Program PLEXYN through its four teen def in in g 



categories searches for errors in recording, removes redun~ wine,, 

record, turns off categories through mutual exclusion <i a 
.... I l I 

cannot cut and fold paper at the same time), and permits tht , 

of subjects and objects by default <i.e., slow motion has tht 

videodisc system for its subject, 

for its subject and the videodisc sy~tem for its obj•ct). 

careful investigation of the data meaningful patterns emerge 

The instrumentation for the interviews and survey will be 

explained in the following sections·. 

INTERVIEWS 

Interviews were conducted with seventeen of the nineteen 

in the pilot, and thirty-eight of the thirty-nine students 1n tht 

final study. The reason fpr the exclusions in all 

due to student absence. The original intention of 

to conduct interviews following the observations to enable 

inquiry to pertain to the particular behaviors observed. 

Unfortunately, in securing permission to conduct this study 1t wu 

necessary to prepare any questions to be used beforehand for approval 

by the external research committee of the school district. The 

fo l lowing questions <see Table 2) were asked of the students after 

completion of the observations . 
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TABLE 2: STUDENT INTE~JIEW 
<Interviews with students were tape recorded.) 

name? <This was done to gain rapport. Anonymity was 

state what you learned from working with the videodisc 

1 ike ·about this method of learning? 

about this method of learning? 

page 24 

do you think could be learned using a videodisc 

some ex amp 1 es. 

comfortable using the videodisc system? Why <or, why 

think the videodisc system was "friendly?" Why <or , why not>? 

rou ever .think you could "talk to• or carry on a "conversation• or 

<If so, tell why you thought this, 

if there were any particular times when you thought this 

rsat ron,. occurred.) 

uideodisc system seem •smar't• or "intelligent?" Why <or, why 

feel 1 ike you were in control of the lesson, or did the lesson 

nel"vous? Why? 

computer experience have you had at school? home? elsewhere? 

uideo experience have you had at school? home? elsewhere? 

diny of this include the use of a videodisc system? 

watch television at school? home? elsewhere? 

arcade games? Where? How often? 
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SURVEYS 

The f inal part of the investigation was a survey of the 

teachers, and administrator of the students involved in the 

observations and interviews . Again, the intention was1'tler ive 

statements from the observation and student answers to questions 
' 

ho.oie~er , prior approval was necessary to secure permission to conr.fwc 

the survey. The following table (3) prov ides the statements to wb i 

parents, teachers, and adm inistrator were asked to respond . A lint 

with a continuum from strongl y agree to strongly disagree with 

uncertain in the middle was prov ided on the distributed surveys. 

TABLE 3: PARENT and EDUCATOR SURVEY 

J. Students need learning exper iences utilizing videodisc systems. 

2. Students are less apprehensive than teachers about advancing 

hchnology. 

3 . Students need to lear n about videodisc systems and computer technolog1 

at school . 

4. School curriculum is too over l oaded a l ready to add videodisc and 

computer studies. 

5. Software selection is as important as textbook selection. 

6. Videodisc systems and computer technol ogy dehumanize schoo l s and 

c l assrooms . 

7. Students worK better with machines, such as videodisc and computer 

systems, than they do with each other. 

B. Interpersona l skill s development decreases among studen t s ut i l i zing 

vi deodisc systems and computer technol ogy. 

9 . Conve :-sat i on or 'd ialogue• with •artii ic ial intel li gence " i s possible. 
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participating in the study took a week to complete the 

of the investigation. At the start of each of 

c l ass under investigation was given a presentation 

a videodisc system is, and how it works . Explanations 

demonstration of how to use the remote control dev ice 

•real t ime , • slow motion, fa.st motion, still frame, step 

The steps for finding a new 

on the First National Ki disc were outlined, and some of the 

1 wtre previewed. This software was selected because of the 

nt types of activit i es and various interests it provides for, 

give the student control over the widest 

t choice of the kind of interact ion desired, while at the same 

ov1d1n9 an instructional task to be performed. The First 

1 K1disc was not specifically designed for use in education, 

consultant was part of the production staff 

' 1982) . 

was drawn up by the teacher and researcher assigning 

~tnute periods f9r each child to work with the videodisc 

Periods when students were working with specialists, such as 

music or physical education teacher , were avoided. 

The videodisc system was set up at the far end of ea.ch room in 

cen t er fashion. The learning center consisted of a desk with 

stored in side for paper folding, Knot tying, sec r et code 

tconstruc t ion, and flip books <simple animat i on ) . The 19" Zenith 
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color television that served as the monitor was placed at eye 

front of the desK. This was a major improvement over the 

which had a cart that forced the students . to looK up at the monitor, 

ln both classrooms in the final study the Pioneer VP-1000 Videod isc 

player with the First National Kidisc already inside was 

students ' right-hand side . Jn the first classroom since the desk Wit 

so 1 arge the .p I ayer was set right on the desk. In the other 

it was placed on a cart the same height as the desk. 

Two charts, one with instructions reviewing the items given in 

the class presentation and &nother with the various chapters for 

selection from the software were at the station so the student may 

work independently. These were 

placed flat on the large desk in the first classroom, and were 

held up by chart stands above the monitor and videodisi player in the 

other room. The remote control device was set on the desk in each 

classroom. 

The first five minutes of each period were spent reviewing 

procedures presented in the original class orientation. Students were 

given a chance to attempt a chapter search, and to ask any questions 

about the procedures they might have before beg inning the lesson. 

Once the student was ready, the video camera that was at a right angle 

to the student's right side was activated. The computer program was 

booted and the observer, who because of 1 imited space had to sit on 

the same side of the student as the video camera, began to record the 

social interaction between the student and the videodisc system in the 

environment herein described. 
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is a report on research in progress, at the t ime of 

very little is known about the observation. The 

have not gone through the transcript ion process of 

th i s time . The only possible remarks regarding the 

ion that can be made is that the •novelty eHect• is ev ident 

r t produced excitement in some over the possibi Ii ty of 

to do, and created anxiety in others because of 

of the unfamiliar . This does not appear to say too much, but 

t bt realized t hat videodisc systems are a new technology, and 

in education, and particularly at the elementary 

i s going to be encountered for some time. 

1 minimal results currently available from a cursory 

t1on and tabulation of responses to the interviews with 

differences between gender regarding 

perceptions of videodisc systems. Host of the students , 

thirty-nine, or ninety-two percent .claimed to be 

working with the videodisc system. An even higher 

thirty-eight of thirty-nine, or ninety-seven percent found 

thought this was a possib ili t y, wh i le ei ght een , ~r 
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forty~seven percent, d i d not th ink this was possible, three, or eigti 

percent, put forth a tentat ive maybe , and one, or three percent, di d 

not know. 

Biographical information gained through these interviews 

indicated a high incidence of television viewing ranging on the 

average about two hours an evening, and sl ightly higher viewing 

on the weekend, by the students ; own est imates. Ten students, or 

twenty- s ix percent had personal computers at home, and an equal numbtr 

owned video tape recorders. 

Finally , while the results are not complete, the evidence 1s 

clear, at least to this researcher that in studying student 

interact i on i t i s necessary to expand current educational research 

paradigms to include social interaction analys i s . 
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preaispos1tons to respona (limDarao ana toDesen 1Yiu1. ln 

nelps shape suosequent benavior. ::ilnce attitudes 

ana enouring, but still suoJect to persuasion, 

•re important to educators oecause 1nany oel 1eve tnat they nave 

rnipdCt on 1 earning. 

mg and Levie ll~toJ make a convincing argu111ent tor why educators 

ula oe concerneu wltll att1tuaes ana tne1r moa1ticat10n. i-·irst, it 1s 

to convince otners of ttle rn1portance 

Meer.tarn 1aeas, suct1 as attitudes relatea to social lssues l11<e tne 

of minority groups. ).l.ttituoes also affect tne way people 

ideas anu events. ~eople pay attention to what tney enJoy, 

wtlat tney d1sl11r,e . lt is also l1Kely 

retained more easily when 1t is consistent w1th 

•tt1tuae pos1tions, ano is 1nore aitticult to reniemoer when 1t 1s 

counter attitudinal. fl tinal reason att1tuues ano their tormotion are 

flllJ-Ortclnt to eaucators is so that oi as mg messayes can oe i dent 1 f1 ea 

inC1 moa1f1ea eitller auriny t.he oes1gn µrocess or durrny instruction 

Wlem1ng ana Levie, l~Jo). 

"5 early as 1~.H, Tnurstone was ao le to demonstrate tile impact of a 

Sl 1 · : ng e fll111ed message 011 the attituoes ot cn1laren. us ing a pretest, 

POsttest aesl yn, l nurstone tound tllat cni 1 oren' s at ti tuaes towara 1..ni na 



and Chinese culture coulu oe 1noaifieu eitt1er 

aeµenorng on .tne intent of a mot1on µ1cture tney wdtcnea. 

researcners have found generally · sim1lar results. ~or ex~~ 

l1%JJ usea an duaience assessment to ta1 lor tne 

aoout lndia. ""tt1tuaes of viewers ot tne motion 

si gni fi cantly. 

Simonson ll9/~J sunmar1zed the results ot over two hunarea 

studies that investiyatea attituae cnange 

see111ec.i to ina1cate tnat µersua s1ve 111essages were often succes 

rnstructiondl 111eaia such as tilins , viaeotdpes, s111.1es dno ttl 

were used to oel1ver ti1em. However, it was also reportea 

that 1·1eai a/l-\tt1 tuae research was son1ewt1at suspect. 

~everal reasons were given for quest1oning the results of res 

media ano attituaes. f1 rst, tne atti tuae construc"t. 111vest1gatea 

of the stuaies ~imonson reviewed was often not clearly aet1nea. 

aepenaent variaole usea to test 11ypotheses, the att1tuoe 

rarely expldrnea as fully as were act11eve111ent variaoles. 

concern was the l naaequacy ot tests useo to measure atti tuarnal 

outcomes. vver fl n.1 percent of the t1me, ~1111onson touncJ 

no uescri µt1 ve 1 ntor111at.1 on reporte<l aoout tne 111easure ot 

dependent variable. finally, many of tne stuaies usea 

aes19ns. ut'ten, Jttituae 111easu rement aid not see111 to 

concern of tile researcner. kettner, attitude testing was utten d 

post-hoc analysis ot periphe.ral in1portance to the main purposes ana 

desiyn of the study. 



op1c was 

secona 

n nal 

e attl tlM 

exµer1rnenul 

!O d 

ses ana 

te of tnese prob 1 ems, tnere seemed to oe soine cornnon 

teristics ot successtu1 persudsive instructional messages tnat if 

their planning, µroauction, or utilization would contrioute 

cnange. As a result ot tnis r~view, ~iri1onson lb~i+J 

for using rnstruct1onal media tu ct1anye 

tlY, however, a nur.1ber ot questions concerning ttte rn.µact of 

tructional me~ia nave oeen maae. une of the most lnteresting 

instructional media research was µresentea uy Clark. 

basic tneme for tnis review, L.larK statea "The best 

111eoia are mere vehicles ttiat deliver 

t struction out do not influence stuaent acn1evement any more tnat the 

aelivers our groceries causes changes in nutrition." lL.larK, 

ClarK also stateu that tile results ot reviews ot mea1a 

researc11 µui>lishea in 1.ne last several yedrs see111 to oe unamoiyuous ana 

.nan1111ous in tin<lrng that any researtn results tnat reporteo a 

r!lat1onship between meoia and achievement were prooaoly confounaeo. 

lh1s confounding was usually causeo oy eitner instructional n1etnoa or 

content <li fference5 oetween treatioents. or a nove"I ty et tect for the 

newer med i a • 

it lS important to note that Llar1< reportea on research su11~naries w1tn 

ciChi_evement as the aeµenaent variaule. in other words, it 5.eeriis to oe 

LlarK's opinion, baseu on literature reviews, tnat n:eaia do not 

intluence achievement, ana tnat one meoium is not superior to another 
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rn producing more poslti ve 1earnrng outcomes. however , 1 I '- dJ'1t 

uiscuss att1tuaes. lne results ot meaia researcn su1miar1,ea 

were not stuaies w1tn persuasion as the primary goal. 1t1tnle it 

conven1ent to assume tnat s1mi lar conclusions coulu oe macie foi> 

impdct of meaiatea rnt:!ssayes on a stuaent's attltudes, or even 

psychomotor sK i 11 s, the su11.11ari es of research reporteu 

sat1stactori1y docuwent tn1 s pos1 ti on. As a matter ot tact, 

so111e evidence tnat tnere is a hierarcny ot 

dtti tuai nal outcomes are of primary importance 

l~fi t> J , and tna t tt1e n1ed 1 a type usea to oe l 1 ver 

rel ateo to tne impact of tnose messages. 

l tie purpose of tn1 s paper wi 11 be to report tne resu I ts 

that attempteu to answer the to1 lowing questions. 

L lS t11ere a 111erarchy of meaia types r~latea to 
effect1 veness at ael i ven ng persuas 1 ve messages 't 
ln otner woras, are med1a tnat are dDle to ael 1ver 
messages realistically, as aet1nea by uale l1~4oJ, 
more ertect1ve tnan meaia that uep1ct messages less 
real 1 stically? 

~.ls tnere a learner aptltuae interaction with 
rneai a type wnen atti tuae cnange is the goal of 
instruction. in other woras, ao the learner 
characteristics ot iield ueµenaence/~iela 
l naepenuence, anu rlemisphericity interact witn 
1neaia typ~ w~ien persuas1ve 111essdges are ael1verea·? 

J. is 1t necessary to aes1gn mea1atea messages 
ditterently tur learners w1tn 01fferent learn1ny 
styles wtien persua~1on 1s aesire11 ·1 ln other woras, 
are mea1 a uniformly etfect1 ve tor al 1 1 earners, or 
are tnere u1fferent "best" <les1yneo med1a tor 
aifferent group1nys ot students? 
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studies reported oe 1 ow all examined tne impact of 

turee med 1 a useo in one or n1ore of 

01es to. oe 1 i ver treatments. i ney were mot 1 on p1 ctures, 

111otion pictures, or C:'. x /. color s l ioe versions 

There were two cogn1t1ve styles 1ncluaed as 

ndent variables lAusourn and Ausourn, 19/ti). ·1 hey were 

vepenaence/ l ncJependence, or he1111 spheri c1 ty. l he content of 

1mental treatments, and tne focus ot tests of aepenaent 

ibles were eltner attituae toward soil conservation, attituae 

PtNU~~T VAKlAbl~~ Dtf l~tO: 

fltLU LltiJ~NUth~t/l~U~P~NUt~~tlfU/fl): fu and rl are 
consioereo to be pervas1ve, staole cognitive styles 
t11at intluence a person 1 s percept1on of messages 
lMcLeoo et al., l~/ti). fu learners are those wno 
are influenced more by tnei r env 1 ronment than are 
fl learners who are 111ore influenced oy internal 
forces. HJ indiviauals seem to be more social ly 
orientea, and are 111ore affectea oy praise ana 
criticism from their peers. fu tend to take a more 
pclss1ve , spectator role 10 learning than ao H 
learners lfarrell, 1~~1). ~1 learners, on tne otner 
hand, seem more aaept at tak1 n9 a 111essage apart and 
at unaerstand1ng its component µarts. Fl persons 
teno to be more act1 ve 1 earners wno often have a 
strong self concept • . 

1-'eople are not totally 1-·1eld uept::!nclent or 
independent. Kather, they have tenaencies one way 
or the other . for -the purposes of tne stua1es 
reporte<J Delow, the broup tmoedaea Figures lest 
lG~fT; ~ltKin et al . , lY/lJ was used to identity a 
person 1s learn1ng style. ~uDJects for study were 
given tne bt~l in a stanadrdizea test1ny 

1 '.~ 75 6 



env1ronment, tnen were categorized as Oeing elt 
i:u or H, aepenaing on the1r score on the t:it.rl her 
~ince this test provioes a score from zero to · 
eignteen, suDJects were assignea randomly to 
treatments l>y ordering them from lowest score to 
highest and by using a tab I e of random numbers to 
place th~m in treatment g~oups. Stuoents who had 
scores wi tl11 n one score ot the average of all 
scores were not inc ·1 ua~ 10 trea-onents. 1 hey were 
excusea from the experiments because the utFT 010 
not . sati ~tactori ly i den~ify them as oei ng either ~u 
or ~ l l W i tK i n et al , l Y l1 l . 

H~Ml~PH~~l~lTY : Kesearchers have reportea that 1n 
spite of a great aea1 ot ·overlap of tunct1on, tne 
two herui spheres of the brain orgam ze ana encoae 
information to two different ways l~perr1, 19/J; 
oogan, l~/o). uenerally, the left hemisphere lS 
more logical, convergent, and analytical . lt lS 
r·esponsible for language ana processes rnformat1on 
sequentially. The right hemisphere is more 
"ol1st1c, intuitive, spatial, and aivergent 
\l.Jrnstein, 190). lhe left nemispnere see111s to 
perce1ve relationsh1ps across time, whi l e the r1gnt 
nemispnere specializes in oata that ls s19n1ficant 
across space (~ebes, lY//J, 

lt has also oeen determineo that indiviauals tend 
to have a aom1nant nemispnere. That is, one 
nemi spnere tenas to take priority wnen i nfor10at1on 
is processea. lt has ueen proposed that th1s 
hemispheric oom1nance is relatea to eftective 
learning. ln other woras, how a person perce1Ves 
data in part determ1nes now much is learned. 

ln oraer to assign suoJects to treaunents, the 
Conjugate Lateral ~ye P~vement l~LtM) lest was used 
to i aenti fy a person 1 s oomi nant nemi spnere \ uay, 
1Yb4). The i,;Lt.1·1 is an indiv1dual ly ao1111nisterea 
test tr1at requires observat1ons of a su0Ject 1s eye 
movement after ref 1 ecti ve questions are aslCea of 
them. 1 he movement ot the eyes in this k. ind of a 
situation is related to hemispheric aomrnance . The 
(.;Lb•1 Test nas a reliability of .7~ (r=./I:); ~aken 
and Strayer, !Y7J). 

~UbJ ects in ~tudy ff~ were tested using the l.Lt.1·1 an<l 
were assiynea to treatment groups. 1nu1v1duals wno 
aicl not have a clearly aominant hem1spnere as 
i na1catea oy the l,;~t1•1 were excusea from the 
experiment. 
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~Ak l AbLE.S: 

Three aepenaent variables were used to examine research 
questions. lhree studies were concerned with stuaents' 
at ti tuoes towara so1 l conservation. une stuay exami nea 
attituaes towara smoking, and one study investigated 
attitudes towara aisaolea persons . 

1.The "Soil Conservation Att1tuae lest" !~~Al) was 
aeveloped oy ~ooK !l~/~), ana revisea oy ~loocK l!~~lJ. 
lt contained twenty four statements t11at suDJ ects 
reacted to using a five response liKert-type scdle. Tile 
~t;AT was reported to have a rel1aoility est1mate of .tio 
(rs.ob; ~loock, i~~lJ 

'· l ne "~moki ng Att1 tuae !)cal e" l!:>A~ > was a twenty-one 
1tem r11easure witn a five response likert-type scale. ·1ne 
SAS had a rel1aoility estimate of .ti~ \r=.ti~ ; uaer, 
l~Ob j • 

j. The 11 Attituoes fowara IJisabled r>ersons 11 lAIUt') test 
was a twenty statement measure with a six level 
1 iKert-type scale . lhe AllJt' haa a rel 1aoi l ity estimate 
of .lo (r=.7b; Yucker et al., 1!:17vl. 

eacn ot tne five studies w1 I l be ai scussed next. l he 

specif1c utilization of the aepenoent dnO independent v11ridble 

aef1ned above will also De expldinea . 

~tuay if l: ln n1any respects, this study could oe cons1aereo a pilot 

because tredtments ana tile measure at the oependent vari ao I e were 

usea experimentally for the f1rst tlme. However, the experimental 

des19n, the treatments, dno the measure of the depenoent variable 

~ere considered to oe of high enouyn qual1ty to al"low this stuay 

to be consi aerea a r i gorous one. 

ihere were four trea~ments . lhree were exper1mental ~1a one was a 



contra I • lhe tnree exper1 mental treat111ents were 

twenty-three minute persuasive film titled, "we 

lt was designed to 1ntroauce soil conservation µract1ces 

conservation tillage to the audience, 

these practices were critical ones. 

Subjects in the first treatment viewea tnis mot1on p1cture. 

~tudents in the secona treat111ent watcneo a lx2 sl iae w1tn 

accompanying aua10 tape that was proauced froin the mot1on 

C.ach scene in the film was anal~zeo ana tne key st111 µ1cture 

copiea ano made into a slide. The t1 lm's narration 

onto an auaio tape. "4hen stuoents viewea the sliaes they were 

proJected using a dissolve un1t ana two carousel sl1ae proJector 

~tudents in tne thir<l experimental treatment only 11steneu to Ult 

motion p1cture 1 s narration. 1ney aia not view anything, but sat 11 

a aarkenea room. 

This stuay used a pretest, posttest control group aesign 

and Stanley, l~oJ; lJes1gn ff'+). SuDJects were nigh school student-s 

1n a meaium sized city in tne midwest. ~irst, subJects were 

aaministered the !:>CJ\l to aetermine their attitude towara so1l 

conservation, then subJects were ranaom1y ass1gnea to one ot the 

three exµerimental treatments, or to the control group. Treatments 

were administerea approx1mately one weeK after the pretest. ~tter 

treatments were viewed, subjects were again aami n1 Stereo tne ~1.,Al. 

l tie cnan-:Je 1 n score from pretest to post test for eacn stuaent WdS 
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aent wdS 

with others and usea to test hypotneses. 

ts also ratea the technical quality of the treatments. 

5 were nigh am! generally equal. The group tnat only 

to the na·rration rate<l their exµerience the lowest lJ.~l 

JCale of 1-~ witn ~ = excellent), out tnis rating was not 

different tllan those ot the other two experi men ta 1 

was a modifieu replication of ~tudy 11. lnere 

Ill'! severdl changes. r·1rst, the aesign was a post-test only 

aintrol group ·(Cd111poell ana !:>tanley, l%J; ues1gn ifoi. !>ubjects, 

stuay were college unaergra<.luates, were ranaomly 

treatments. !>l;lo\T scores were comparea to the control 

to test hypotheses. l"he pr _-test was omlttea 

felt this woula minimize tne influence of test1ng 

lnlS. l\l so, the audio only treatment was droppea from the 

aesi gn. The three treatment groups were the yroup 

that watched the motion p1cture, tne group that watchea the slide 

With auo10 tape, ana tne control yroup. Aaa1tional ly, the Sl.:A·1, 

tile measure of the depenaent variaole, was modlt1ea slightly for 

this st.uciy basea on the results of ::>tuoy "l. its reliao1l1ty was 

.b:i l r:s. o~ ) • 

Toe most significant chanye trom S-cuoy ;,-1 was the inclus1on of tne 

tnoependent variaole, Fiela Uependence/1ndependence. !:>ubJects 

lllere 91ven the lit.I-" r ( "'; tlu n et al., 1~i! i before ass1 gnment to 



treatment groups. 6£1-· 1 scores were rank oraered trom 1 

score of one) to highest lan eighteen). !>uoJects who oota: 

scores within one point of the mean of al ·1 scores were el 

from the experiment because the bh"f aid not sat1 stacto:rflJ 

categorize them as bein~ either ~ield uepen<lent or ~iela 

1 ndepenaent. Assi gninent of suoJ ects to treatment yroups was 

comµletea by plac1ng the suDJect w1th the lowest score 10 

treatment, the next stuaent in tne sliue witn aua1otape treia 

and tne next student in the control group. lhis 

tallowed until al I subjects were as:i1gnea to one 

treatments . 

::>tu<ly tJ:· This study was a modified replication ot ~tudy ft.. 

were tnree changes. ~irst, the topic of the exper1mental 

treatments was cnanged. ,, film titled "lhe k1ght Approach" was 

selected by a Jury of media spec1alists as an excellent 

fl Im. lts topic was the employment of the hanaicapped. I\ slioe 

with accompanying audio tape was produced from the key visual of 

each scene of the fi 1 m in a manner si mi 1 ar to how the s l i ae 

treatment was proauced for !>tud1es iTl an~ 11£.. These treatments 

\'Jere Judged by experts to oe of genera 11 y equa 1 qua 1 i ty. 

Naturally, si nee the topic of the treatments changea the test of 

the aependent variable had to oe changed also. A standardized 

test of attitude towara disabled persons was founa in the 1•1t:.11fAL 

1\1t.A!>UKtMtNl !> Yt.Al<dUUli.. ( i:suros, 1~7b J. The 11Att1 tudes Towards 
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1proacn" 

~ sl1ae 
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wards 

l"1UP) lest was usea to measure att1tuae after 

s were ad1ni ni sterea. The ~·lu!' was reµortea . to have a 

ty estimate of .lb lr=./o; Yuc1<.er, 1~1uJ 

cnange was to use fiftn ana sixth grade students as 

in age from ten to tnirteen. Last, a follow 

tnree weeks at'ter treatments was g1 ven to a small 

ot suoJects to aetennine it attitude cndnges proaucea 

ireatments pers l Stea. 

post ~est only des1gn for th1s stuay naa two lndepenaent 

t1ela uepenaence and Treatment. lne 'cell Dy J cell 

three treat111ents lmotion µ1cture, slide ~ltn audio 

levels of tne cognitive style t-'1ela 

experiment coulo al so oe consiaerea a moaif1eo 

~ tuay ff'-. ·1 here were two 111aJ or c nanges maoe to tne 

gn af Study tt't. tor tt11s experiment. t-'1rst, Junior ana senior 

students were used as subJects. lnese stuaents rangea 

1J to rn, and attended sc1100 I rn a sma 11 town in dn 

the m1owest. 

was the exam1nation of the 1ndepenoent variaole 

tnis study to reµlace r·iela 

llei>enoence11naepenoence. ~ubJects were first testeo using tne 

ConJuqate Later a I tye 1·1ovement l Clt.iol) test to aetermi ne the l r 



dominant brain hen11 sphere. Then tney were ass 1 gnea to one of 

three treatment yroups. 1 he fl rst treatme_nt group v1 eweo t.rie 

~erimenta 

II a staKe • 

persuasive film "we Are ot the Soi 1" . 1 he secona group watchea the tne Amer 

sliae with accompanying auclio tape 'lersion ot this motion picture. 
1

media sp 

The last group was a control. After treatments were completea, ~e 

::,CAl was administert!a. Tnis stuoy useo a two cell oy tllree cell 
' 

post test only control group aesign. 

Study 1ft>: Tnis experi111ent tcio.~ a s11gntly a1fferent approac11 tndn 

tne four Studies discussed aoove. At its founaation was the 

µrinc1p1e reported Dy Simonson ll~o4J, ano Kogers lJ.!:f/JJ, that use 

of fear may oe an eftecti 'le tecllni que tor. at ti tuae cnange 

especially if preventatives or prooabilities of exposure to tne 

fear provoking event are rncluaea rn the 111essage. In otner woras, 

an effective persuds1ve message tnat shows the aire consequences 

ot not fol'lowrn~ some course ot action, sucn as stopping smo1on9 

or wearing seat be1ts, can oe maae m6re effective 1t cures tor 

proolem or techniques for how to cnange oehavior are incluaeel in 

tl1e message . 

Stuay .if'J used a two cel 1 Dy three eel l post test only control 

group aesign . ~iela Uepenaence/ lnae~enaence was an 1naepenaent 

variaole, ana tile college students w110 part1c1pate<l in this 

experiment were testea usiny the ~tfl anq assignea to one ot tne 

three treatment groups just as they were in Stuay ff~. 
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1 treatments were oaseo on d tl Im tltlea "The r"emrnrne 

1 
z.J minute long anti-s1i101<1ny 111otion picture sµonsorea 

rican t.ancer ~oc1ety. ·1nis film was selectea by a group 

from a number of others l.>ecausE:: of 1 ts 111 gh 

was ootaineu from tne coµyrignt nolaer to 

fifteen minute v1aeotape versions of tt1e t1lm. lne 

showed only tne fear provo1u ny scenes rncl uaea rn 

1•11sta1<.e". ~arrated oy rlonn1e r-·rank.lrn, star of tt1e 

Liay ~t A Time", tnis version snowea scenes 

ot smoKing. rnese scenes includea 

1ew of a young woman unaeryo1 ny c11emotherapy for I ung 

smoKe aeteri orates tile tissues ot 

1n. and cl µresentation oy a aoctor of tne results ot 111eaical 

the effects ot cigarette smoke on unborn 

111inute viaeotape version included tne most 

scenes usea 1n the first version, out 

minutes of rntormation on t1ow to stop 

•nu. These scenes gave information on smoKer' s support groups, 

recovers once a ~noker quits. 

111otion µlcture were evaluate<l several 

Tliey were also evaluateo oy suuJects 

1n all cases were Juagea to oe or 

rally n1gn ana equal quahty. 



1'fter treatments were aaministered, suoJects co111pletea 

Attituae Scale l~A~; oaer, l~bo). l he ~AS was reportea 

reliability estill1ate of .tN (r=.tj4J. 

t<t.~lJU~ : l'he resul ~s of edch ot the five studies w1l1 oe pres 

1n turn, tnen the implications of these results will be aiscus 

Study fl : uescr1pt1ve statistics are reµorted in 

seine changes in ' attitude occurrea, there were no stdt1st1cally 

s1ynificant results founa. Uf 1nterest was the large u1spers1on 

scores arouncJ the mean . ln otner woras, tne treatments a1u not 

influence students un1 form ly. ~ome students were aftectea 

cons1aera6ly, and son~ were not influenced at all. 

ln retrospect, it was oecioea that we use ot a pretest wc1s 

prouaoly not a gooo iaea. Campbel"I ana ~tan ·1 ey 

the posttest only, control group aes1gn lues1yn ffOJ w11en rd11~0111 

assignment of suoJects to treatments was possiole. ~tua1es fft. - f:J 

usea uesign tro. 

Taule rrl Here 
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and inferential statistics tor ~tuay ff~ are 

ihere was a statistically significant 

de 01 tterence reportea that WdS attributaole to tne 

nts. The avera.ge scores of stuaents rn al 1 four 

,
111
ental treatment cells were naore positive towaras tne 

tance ot soil conservat10n tnan were tne scores ot control 

ts. A Uuncan's test (i-·erguson, 1~'11 was usea to ioent1ty 

51 yn1ticant oifferences occurrea witnin the aes1yn, dnO it 

sul>Jects in tne motion µicture treatment wno 

oeing r 1ela lnoepenaent nao 111ore µositive . 

01u suDJects in any at tile otner t1ve treatn1ent 

···----------------------

of aescr1pt1ve ano inferentldl statistical tests 

ffJA, anci ir Jo. I/Jere was a statistically 

IJ.9n1t1cant a1fference in attituae attnoutaole to treatments anu 

to the l~arner cognitive style F1ela uepenaence/lnaeµenaence. 

After treatments the suoJects who viewed the niotion picture 

generally haa 1nore µos1t1ve att1tuaes towara 01sdoleu persons than 

~a SUDJects wno watchea tne ·s1ioe with audio µresentat1on. 

l\Verage at ti tuae scores of suoJ ects in one of the two exper1111ental 
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treatments were significantly more posi t1 ve tilan were the 

scores of control suoJects. 

Averag~ scores of several treatment eel ls deserve note. 1-°lrst. 

control suoJects who were Fiela lnaepenaent 
-

positive towaras aisaoleo persons ttian were Fiela uepenaent 

control SUDJeCtS. ~ext, three of the treatment cell S (1"1 llll/rlJ 
• 

r·1"iu1/rl, and ~l1de/f!) i1ad approximately equal attltuae scores, 

wni1e the fourtn treatment yroup, tne t-·1eld uepenoent 

viewea the slide presentat1on, naa s1~nificantly less pos1tive 

dttituaes towara the aisaoled than 010 any at" the otner 

exµerimenta I groups. l t appearea that there was an rnteract1on 

between r· iela Uepenoence ano lreatment. 

This stuay added a dimension not includeo in the otner 

experiments. 111ree weeks after treatments were a<.1111imsterea, 

fi tty nine of the suoJects were ranaomly selecteo f6r retesting. 

lhe results of tr1at retestiny are reporteo in Taole ffJo. 111ere 

were no signiflct.ant a1tterences founu, even wou':lh the trends of 

scores were similar to those oota1nea frrnn the original 

aa1111n1stratio11 or the attnuae test, 1-\lul". 111ere see111ea to oe d 

re'::}ress1on to tne mean effect ta1dny place ll.:a111pbel I ana ~tanley, 

lYoJ). lt was also apparent that F1elu 1ndepenaent suoJects 

generally were more posit1ve towaras 01saolea persons than were 

field uepenaent suuJects. uecause such small numoers ot suDJeCt 

were included in tins retestin~ 1t is imposs101e to araw 

genera1izao1e conc ·1us10ns tro111 the aata. t,ertainly, aao1tional 
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scale retestin9 ot suoJects 1s necessary . 

----------------------

Jfii Here 

Here 

·------------------------

of tests to prov1oe aescript1ve statistics are 

raole f~. There were no statistical ly sign1t1cant 

found, altnough the trenas of the mean scores were 

1nteresting. Left urdin ao111inant suDJects were genera1 ·1y 1i1ore 

pos1t1ve th<rn were nyt1t orarn suoJects in all treat1nent 

categories . 

ln oraer to examine the ddta more comp I ete 1 y, dn and 1ys1 s or :>~k 1 

scores for subJects in grades ~ tl1rouyt1 ll was con<luctea. wm le 

results were not significant, it was founa that suOJects in tile 

ni~her graaes who were in experimental treaunents haa more 

posn1 ve atti tuaes wnen tnei r scores were comparea to con trol 

SUbJects rn the same grade. ln other woras, tne a1 fterence oetween 

control group suDJects 1 and experimental group 5UDJects' dtt1tuae 

scores were greater 111 the higher graaes tnan tney were rn tne 

lower 9raaes. 
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Table ff~ Here 

~tuay ff!>: Kesults of aescript1ve and infe·rent1al tests are 

reported ln faDle ff~. lt wds touna that both experimental 

treatments were successful at significantly intluencrng subJects ' 

att1tuaes to~ara sn~K1ng. ln otner woras, suoJects 1n ootn 

versions of the viaeotapea aaa1-1tat1ons ot 11 ·1he feminine ;·nstake" 

haa more negative attitudes towards smo1ony atter •newing 

treatments tnan aid control subJects. 

1<th1le the scores obtained from subJects who v1ewea we two 

experimental treatments were not si ~n1 ficantly di Herent tram one 

anot11er, the trenos of scores aio support the assumption that te 

provoking messages that also incluaea remea1es for tne proolem 

01scussea in tne message woula oe more persuasive than woula oe 

tnose that only presented unpleasant rntor111ation. I nere was no 

statistical difference reporteu between t11e levels at tne 

1naepenaent variable ~ield uepenaence/ l naepenaence, nor was there 

a s1 gnif i cant rnteracti on oetween r-·; e 1 a uepenoence ano l reatment. 
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discussion of the results of these five stuaies wi1l oe 

into three parts. r·irst, the tnree exper1mental 

proposed aoove a.oout tne rel ati onsni p oetween attitude 

learning style will oe examinea. Next. 

1t 1ona1 researcn neeaed in this area will oe laent1f1ea. ana 

ot tne siynificance of these stud1es w1ll be 

(.Juestions: 

three specific questions were posed that served dS guiaes 

ot the t1ve studies. The relationsnip uei:ween ttie 

five studies to ttiese research questions wi 11 oe 

lJuestion HJ.. ls there a hierarcl1y ot 111ea1a tyµes related 
to ettect1veness at aeliver1ng · µersuas1ve instructional 
messages'! 

rirst, it must be stated tnat no experiment "µroves" anything. 

kesults must oe rnterpretea in l1ght ot limitations of tne aes1gn 

ot the stuay. tven when the general structure ot an experiment is 

repl 1cated several tunes as was attempted nere. 1 t is ill1portant 

not to oecome overconfiaent thdt results are generalizable in dll 

instances. t.ertarnly, readers ot this report must evaluate 1t wltn 

a healthy sKepticisni. However. it aues seem obvious thdt 111ea1a 

canoe usea to ael1ver persuas1ve messayes, ana it is also 

oov; ous, thougn to a 1 esser aegree, that 01ed i a t11at aepi ct 



n1essa.ges more realistically, such as motion pictures, are 

better at changing attitudes than are med1a tnat aeliver 
1 

l~ss realistically. 

The impact of realistic persuasive messages on attitude cttan 

been studied by psychologists tor .over two oecaaes. keinforc 

Theory is based on the assumption that rea Ii sti c 111essages 

more cues tor the viewer, and thus, are more etfective at 

persuading "lHovland, l~olJ. Tne results 

support the asswnptions of tnis 

prociuced in learners because of participation in experimental 

treatments is less oov1ous and in need of additional scient1flc: 

fl'l.. ls there a learner aptitude ·interaction witn 111ea11 
type when attitude change is the yoal of a message? 

~aseo on the results ot Studies ff~ ana ej, there seems to be a 

relationship oetween rield lnaepenaence ano persuasive messages 

presented oy fllm. wrnle it may oe that films are, rn ~eneral, 

better than slide presentations at cnangrng attitudes, tnis may De 

oecause ~iela lnaependent learners are influencea consideraoly 

111ore than are Fie.Ill uependent viewers. lt also seeu1s ttiat tor tne 

attitude constructs investigated by these stuaies, riela 

Independent persons ha<l more positive attitudes auout tnem to 

begin with. t.viaence for this generalization can only ue rnterre<l 

from the statistical results , reportea above. t:.ertarnly, more stu<lY 

is needea. 
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fJ. ls 1t necessary to des19n med1ated messages 
ditterently tor learners witn aifterent learn1ng styles 
wnen persuasion is aesiredf 

related to th1s research question 1s the most difficult to 

the information reporteo aoove. while it nn gnt oe 

to assume than motion p1ctures worK oetter tor al l 

ects generally, ano best tor Fiela lnaepenaent suoJects 

1f1cally, as Studies u ana ffJ see111 to inaicate, ana that 

not relatea to attitude change, as tne results 

to indicate, these generalizations woula oe 

s1<.epticism. utller equally interesting, but 

111ig11t also oe arawn trom the aata. 

for example, the results of ~tuoy If:, seem to 1naicate tnat left 

orarn dOlitinant teenagers tend to l>e 111ore positive ~eneral ly towaro 

the neea tor soil conservation, ana that they dre intluencea more 

oy a slice presentation than they are Dy a mot1on picture. l'lmle 

tnis Kina ot conclusion ruignT. seem logical oasea on wnat 1s k.nown 

aoout the sequential, logical manner that left orain dominant 

persons seem to favor when they process information~ tne results 

ot ~tudy ir~ are not statistically signif1cant ana do no t allow 

generalizations ot tn1s Kinu. As is often the case, experimental 

research presents as many questions as it answers. 

~ugyestions for Additional kesearch: 

une often statea, and val id crit1c1s111 ot eaucat1onal research 1s 

the failure ot investigators to replicate tne worK ot otners. 

Certainly, ~tud1es ii'L,ff'J,H'+, ana fftJ snould De repl1cated. t't0ait1eo 



replications, thOse studies tnan imitate most out 

aesi gn parameters ot a previous study, are neeoea 

example, Stuay 1J, an experiment that used 

disabled persons as its depenoent variable, could oe repli 

using other age groups, ano possibly 

inuepenoent variaole. Also, Study i~ 

different age group, or wi tll tne same aye group 

aifferent aepenaent variable. ln other worus, a mosa1c ot 

studies dealing witn the general research questions µosea 

are requirea before global general1zat10ns are maae. 

~un111ary of Cone 1 us ions: 

A fundamental assumption of the research presented aoove WdS 

attituae change was an 1mportant concern 

attituoes are predisµositions to respond, ana oecause some 

evidence is now being reportea tnat relates attituaes to 

behaviors, the modification of attituaes was cons1aered a 

worthwh1le experimental enaeavor . i•1ost oovious oy its . 011ns. 1on 

from the fl ve research designs di scusse<J 1 n th1 s report was any 

examination of attituae position to related behavior. l n ot11er 

woras, there was no stuay of subJects' actions dfter ti1eir 

attitudes were successfully moa1fiea. u1a so1l conservation 

improve'! iJic.l cigarette smoking aecrease '! u1 a rnteract1 on wi tti 

aisableo persons incredse? while tnere 1s some ev1ae11ce in tne 

literature that tne 111oditicat1on of attituaes wil 1 change 

subsequent benaviors (Simonson, lY77), these relat1onsn1ps require 

consiaeraole more study. 
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1190 
important not to overl OOK wndt aoes seem to L>e 

11 oy tne results ot tile flve stuaies presenteo in tn1s 

first, attitua~s toward eaucat1onally relevant topics, . . 

~conservation, su~k1ng, ano a1sablea persons, can oe 

persuasive messa';jes oe l i verea oy mea 1 a. 11ex t, it 

s that some types ot meai a may De more effective tnan otners 

informat1on ciesi gnea to change att1 tuues . 1•1oti on 

seem the most eftective, poss101y because tne fl lm meaium 

information 111ost real 1stical ly •. lhere al so seems to oe 

(tlcient evillence to warrant turtller invest19at1on into the 

relat1onsh1p oetween persuasive messages, meoia used to deliver 

se messages, ano the learning styles ot the taryet auo1ence. 

~lar:'k 1 s co111pari son of meo i a t.o ae 1 i very trucks 111ay ue safe ana it 

llOt supportable, at least difficult to refute. However, it may not 

accurate, especially when the products aeliverea are 

att1tude rather than crates ot acnievement. 



Table 1. Descriptive Statistics for Study Ill 

TREATMENTS 

Motion Slides Audio 
Picture with Audio Only 

·N 40 49 43 43 

Xa +.37 +1.65 -.08 -.52 

SD 9.31 8.34 8.29 8.73 

Xa =- average change between pre- and post-test (higher posi t i ve 
indicates positive change · toward soil conservation) 
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Inferential Statistics for Study #2 

TreatmPnt 

Film Slides Control To tal --- ----- -
Xa= 64 . 69 x = (, 5 . 3 ·3 x - 61 . 14 x = 63 . 62 
N "" 13 N .. 12 N = 14 N = 39 
SD• 6.76 SD = 7.39 SD = 8.47 SD = 7.64 

x .. 69.86 x = 65.31 x = 6 3. o9 x = 66 . l 9 
N = 14 N • l'3 N = 16 N = 43 
so- 4.85 SD a 7. 96 :-ID= 7 .95 SD= 7. 42 

x .. 67 . 37 x .. 65 . 32 x = flL . 50 x = 64 . % 
N = 27 N = 25 N = 30 N = 82 
SO= 6 . Jl S()::a 7 . 53 Sn= 8 . 16 SO= 7.59 

-------------

analysis of variance 

SS DF NS F - Sign. a f F 

482.1.5 3 160 . 82 2 . 98 . 04* 

34 7. 10 2 17 .1 . nS .l. 2 2 . 05* 

140.80 1 140. 79 2 .61 . 11 

87 . 37 2 4 3. 69 . 81 , 1+5 

569 . ~2 5 111.% 2. 11 . 07 

4097 . 05 76 53.94 

4666 . 88 81 57 . 62 

•p<.05. 

•Higher scores indicate a more positive attitude toward soil conservation . 

....... _,. 



Table 3A. Descriptive and Inferential Statistics for Study 03 
Retest Desc 

A. Descriptive statistics 

Treatment 

Film Slides Control 

Field dependent Xa= 86.08 x = 75.25 X•67.83 
subjects 

N :I 25 N • 24 N • 23 

SO a 14 .61 SD = 18. 96 so • 21.29 

Field independent x = 85.17 x • 87.24 ·X = 78.35 
subjects 

N = 24 N a 21 N = 23 N • 68 

SD = 17.01 SD = 14.55 so :: 16.38 

Total x = 85 .63 x :: 80.84 x • 73.09 

N = 49 N = 45 N = 46 

SD = 15.67 so = 17.91 so = 19.52 

*p < • 05. 
• Higher sc 

h · d · 1 d persons. Xa = Rig e r scores in i ca t e a mer e posi t ive a tt itude to~ard di sab e 
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eces t 
Descriptive and Inferential Statistics for Study #3 

Treatment 

Film Slides Control Total 
- - -

Xa= 82.00 x = 71. 25 x = 74.45 x = 75.96 

N = 9 N = 8 N = 11 N = 28 . 

SD = 20.54 SD = 22 .19 so = 15.91 SD = 19 .14 

x -
= 78. 00 . x = 89.00 x = 86 .60 x = 84. 68 

N = 10 N = 11 N = 10 N = 31 

SD = 23.88 SD = 18.00 SD = 15.13 SD = 19 .25 
- -x = 79.89 x = 81. 53 x = 80.24 x = 80.54 

N = 19 N = 19 N = 21 N = 59 

so x 21.84 SD :::; 21. 27 SD = 16.38 so :::; 19. 53 



Table 4. Descriptive Statistics for Study 114 

TREATMENT 

Film Slides 

Right Brain Xa•S7.26 x=s7. 47 X•SS.56 

Dominant N=l9 N=l7 N•l6 

Learner SD=8.26 SD•ll.35 SD•9.80 

Left Brain x .. 59 , 1s X:a60.64 X•57.29 

Dominant N=l8 N=l4 N•21 

Learners SD=ll. 38 SD=7 . 58 SD .. 7.76 

Total X•58.49 x•sS.90 Xz56.54 

N•37 N•31 N•37 

SD•9.84 SDa9.81 SD .. 8.54 

Xa = Higher number indicates a more positive attitude toward soil 
conservation. 
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IJi?scriptive and Inferential Statistics for Study #5 

Treatments · 
Fear Fear with 
alone alleviation Control 

xa 38. 93a 41 .23 47. 50 

SD 7.78 11 . 67 6.76 

N 15 22 14 

-x 39 .85 40 .21 48.32 

SD l 0.87 8.95 13. 16 

N 20 24 22 

·-----------------------------------------------------------------
ltiple analysis of variance - treatment by level 

D.F. SS MS F p 

3 1562.56 520.85 4. Bl 0 0.003* 

2 1554.52 777. 26 7 .170 0.001* 

0.35 0.35 0.000 0. 960 

2 24. 50 12. 25 0.133 0.890 

5 1587.06 317. 41 2.930 0.020 

116 13614.47 

L. Higher scores indicate a more positive attitude towards smoking . 
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SUPPLANT AT I ON MODEL VERSUS GENERATIVE MODEL: 

pLICATIONS FOR DESIGNERS OF INSTRUCTIONAL TEXT 

the 1984 AERA conference in New Orleans, I attended a session 

~spects of Human Thinking") in which participants addressed the 

of training students to use metacognitive strategies. Some of 

expressed_ during that session suggest a line of contemplation 

ch that I want to briefly discuss with you today. This line of 

eems to be of particular value because it rather epitomizes the 

which the field of instructional technology appears to have 

presenters in the AERA session discussed the efficacy of teaching 

sstrategic behaviors, such as cognitive monitoring, rehearsal, and 

tJestioning. My attention was particularly drawn by one of the 

s·ant's comments. Dr. Gagne' suggested that we consider an 

at1ve to metacognitive training. This alternative is "building the 

tegles into the instru~t i onal materials rather than into the learners." 

ftcit m his response was the issue as to whether it is more efficient 

effective to train students in metacognitive strategies or to include 

thin instruct ion conventions and cues that prec Jude the need r or 

1-ategy use. 

This question interested me because it seems that instructional 

technologists opt for the approach of ybui lding the strategies into the 

materials rather than into the learner quite often as we design, develop, 

lid produce instructional materials. I do not think we have seriously 

investigated the pros and cons of operating under·such a model. With the 

current willingness in our f ie ld to look inside the "black box" of cognitive 

Process ing <Bovy, 1981 ; Bruning, 1983; Winn, 1982) such an investigation 

appears to be timely. 
785 
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In my discussion today, I am going to label the design alternat 

"building the strategies into the materials" as a ---~1..1...Ll.lJl.l..ID.Dfl 

designing instruct ion (Ausburn & Ausburn, 1978). 

the strategies into the le~rner" I will labe I as a generative mooei ~ 

design. · These contrasting models of design represent the extrem 

continuum that illustrates the ratio of the amount of process mg s 

provided by the instruction to the amount of cognitive elaboration 

of the learner. There are advantages and disadvantages of each moae 

conditions under which each might be appropriate. Within this 

presentation I would like to do three things: a) _describe the two mode 

more completely, b) .suggest a line of research investigating the 

conditions under which each model, or when compromises between the t 

models, might be appropriate, and c) relate all this to the philosoph1cal 

questions that seem to be arising in our field. 

In my discussion I will use examples from the design of instruct1ona 

print. This is the medium which holds the greatest interest for me at the 

moment. However, I feel that the issues which we will examine extend 

beyond the qualities of any one medium. 

Supplantation Model of Design 

A supplantation model of design (Ausburn & Ausburn, 1978) "builds the 

strategies into the instructional materials rather than into the learner· 

An instructional designer operating under this model would seek to 

identify the information processing demands of a learning task and 

perform those transformat ions--to a greater or lesser extent--for the 

learners. When Ausburn and Ausburn spoke of the supplantation model of 

design, they added the condition that the supplantation in the instructional 

materials would perform only those information processing requirements 

for the learner that the learner is unable to supply for himself. I suspect 
.,0 c 
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;onal designers, in an attempt to make instruction as 

and efficient as possible for the learner, may supplant some 

tnat the learner may actually be able to supply for himself. 

supplantation seems to have come from Salomon ( 1979) who 

describing the role of a zoom TV production technique. 

his study were to complete a task which required attention to 

visual cues: Salomon conjectured that zooming in on relevant 

f a v1sual field would supplant the processing requirement of 

pertinent cues from a field of many visual stimuli. He found, in 

this zooming did improve task performance for learners with 

i ttendance skills; however, such supplantation depressed the 

ance of high cue attenders. Other studies investigating the effects 

antation have found that supplantation techiques can aid haptic 

ln tasks requiring comparisons of visual images (Ausburn, 1975) 

td dependent learners in a task requiring the disembedding of a 

stimulus from a complex field of visual stimuli (Konkiel, 1981 ). 

low me to give some specific examples of the supplantation model of 

from the field of instructional print design. When designing 

t1onal print, whether intentionally or by convention, we use a 

of techniques to supplant some of the processing requirements of 

·reading to learn" task. In a very fundamental sense, the task 

tl'ements of processing instructional text might be described as a) 

ll'Ce1v1ng and decoding graphemic symbols, b) directing attention to 

~tant portions of the text (selective perception), c) organizing the 

:llteots presented in the text in a form that can allow for encoding new 

'-formation into existing cognitive.structures, and d) retrieving and 

~IOtaining in working memory new information plus relevant 

formation from existing cognitive structures. 

These text processing requirements can be partially supplanted through 
.. ,.,. .... 
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the use of text design conventions. For instance, in order to supp 

perception of graphic symbols, the text designer uses typography w 

high visibility and layout that includes adequate leading and 1 ine le 

Decoding is supported by the use of high frequency vocabulary (Glynn 

Britton, 1984). The designer may direct the reader's attention to 

information that she considers to be pertinent to the learning tas·k by 

including instructional objectives; by providing typographical cues s 

as bullets, boldface type, itallcs, or underlining; and by adding summar 

overviews, or prequestions. The text processing requirement involving 

development of an organizational scheme may be supplanted through the 

provision of headings, outlines, marginal notes, or formatting techniques 

such as information mapping (Horn, 1976) or discourse punctuat1on 

(Showstack, 1982). Text designers may aid learners to encode new 

information into their existing cognitive structures (to integrate new 

information with prior knowledge) through the use of advance organizers, 

adjunct questions, and analogies (Glynn & Britton, 1984). The need to 

establish retrieval cues for future recall may be somewhat supplanted by 

the provision of access structures such as headings, marginal notes, and 

outlines. Finally, the demands of maintaining much information in working 

memory may be somewhat ameliorated through the use of chunking, lists, 

diagrams, charts, and verbal summaries. 

As text designers we incorporate many of these processing surrogates 

in our materials. I suspect this will continue to be the case. However, 

there are sufficient equivocal research findings regarding the efficacy of 

such conventions ( for example, Christensen & Stordahl, 1953; Hart ley, 

t 980; Holley, 1980; Klare, Shuford ,& Nichols, 1958; Marshall & Glock, 

t 975; Meyer, 1975; Smith, 1983) for us to investigate the conditions under 

which such convent ions promote learning and when they may actually have 

deleterious effects. One hypothesis to account for these equivoca l results 
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me learners, in some learning tasks, and under some 

e provision of such embedded strategies may short-circuit 

979) the depth of processing required for the achievement of 

·comes. Perhaps the inclusion of organization, emphasis, and 

5 not only fails to encourage the learner to make those 

5 (ties between prior and new learning) necessary for learning 

t also may actually inhibit the learner in doing these things. In 

ew years, considerable attention has been given to the allegation 

supplantation of processing may actually be deleterious to 

'eovy, 1981; Salomon, 1979; Wittrock, 1979). 

brings us to an alternative model of design. 

trasting design model can be derived from Wittrock's ( 1974) 

t1ve model of learn.ing. The generative model predicts that the 

est learning will occur when students construct idiosycratic ties 

n the instructional stimulus and their current cognitive structures. 

tgner operating under this model might view as her responsibi l ity the 

ruction of instructional sequences that will stimulate (or allow) 

rs to generate their own idiosyncratic transformations of incoming 

Wtrmation. Such instruction allows for active construction of meaning 

i.!1s presumed to support the depth of processing needed for optimal 

81ling. 

There are at least two tactics available to the designer who is 

tier'ating under the generative model. She may attempt to direct 

"1eration of cognitive elaborations (For example by suggesting that 

learners create their own summaries of an instructional passage), or she 

:ays1mply refrain from supplying surrogates and allow for spontaneous 

_ __ use Of a cognitive strategy that learners have already acquired( e.g., the 



creation of their own summaries, outlines, or notes). 

A t_ext designer who is fallowing a generative model of dest 

either direct or allow readers· text processing through a number 

devices. A designer may direct generative decoding by including 

questions that require students to attach meaning to graphic S'tf 

instructional text may suggest the use of generative attention-d 

.techniques such as underlining, circling, boxing, labeling, or draw 

arrows. Or the text designer may simply allow students to spont 

generate such cues for themselves. Students may be prompted tout 

such organization strategies as outlining; developing headings, label• 

keywords; making marginal notes; or creating webs, networks, or pat 

notes (Fields, 1982). Encoding may be facilitated through such generat 

processes as answering application-level adjunct questions, creating 

analogies, writing summaries, or developing illustrations. Readers m 

establish their own retrieval cues with the attention-directing strat 

such as underlining, boxing, and labeling. Finally, students may devlop 

their own strategies to accommodate the limitations of memory by 

generating mnemonics, diagrams, and setting up retrieval schemes 

Verbal learning studies suggest that stimulus materials that reQu1re 

generation of elaborations rather than supplanting such processing may 

lead to superior learning. Students appear to comprehend and remember 

better when they are required to generate their own under! ining (Rickards 

& August, 1975); drawings (Bull & Wittrock, 1973), headings (Doctorow, 

Wittrock, & Marks, 1978), organizers (Wittrock, 1974), and questions 

(Frase & Schwartz, 1975) rather than having these processing supports 

provided for them. 

Research 1 iterature includes, however, those studies that do not find a 

superior effect of learner-generated elaborations. A study by Dee-Lucas 

and Di Vesta ( 1980) indicated that learners who generated topic sentences, 
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ated sentences performed no better than, and in some cases 

tnose learners who had these cues provided for them. 

urock, and Marks ( 1978) found that a combination of 

plus learner-generated elaborations were superior to either 

or learner elaborations alone in facilitating recall and 

e it is not a question of which model--the supplantation or the 

-should be used by designers and developers. None of us would 

1gn, much less attempt to learn from, instruction which 

no processing cues. At the same time, we have all heard 

5
1 

particularly good students, grumbling about "predigested pap" or 

sense that something about our designs do not elicit maximum 

.m our students. We need empirical data to help us identify the 

ms which prescrib.e the balance between these two models. 

conditions that prescribe the selection of a design model go 

the most commonly mentioned determining factor -- whether 

have the processing skills required of the task or not (Bovey, 

The conditions that define an optimal balance between the models 

cr1se from the nature of the learner, the nature of the learning task, 

nature of the instructional environment, and interactions of these 

fliables. For example, investigations searching for this balance must go 

~Ond examining learners· characteristics such as prior knowledge of 

~tent, available cognitive strategies, and general abi lity to such 

!!tributes as achievement motivati.on and personal learning objectives. 

a For example, one can imagine instances when instruct ion designed under a 

lpp!antation model that provides the processing to aid learners to attain 

aspec1fied goal, may be deleterious if a learner enters the instruction 



with other learning goals in mind. 

When considering the variable of task characteristics, Whlle w 

continue investigations into the information processing requirem 

an instructional task (an overwhelming responsibility in and of itse 

is critical that we extend the learning tasks that we examine bey 

verbal information objectives that are common in the research ht 

Particularly if the instructional medium is print, we may profit from 

examination of the implications of the limitations of cognitive cap 

For example, when a learning task requires the processing of instruct 

text in order to learn the application of an unfamiliar scientific prmctp 

mtght it not be advantageous to supplant some of the text processing 

requirements in order to allow learners more mental "working space~ f 

dealing with the complex principle? Other task features which reQutre 

study are the ambiguity, complexity, and novelty of the learning task. 

The constraints of the instructional environment must also be 

considered when determining the balance between the generative and 

supplantation models. For instance, when the designer anticipates that 

learners will be under debi 1 itating time contraints, a tendency toward the 

supplantation model may be entirely appropriate. 

While investigating the interplay of the learner, task, and learning 

environment a determinents of the most appropriate balance between the 

two extremes in the design models, it is important that researchers 

utilize a number of dependent variables. We may profit from extending 

dependent variables to include measures of an efficiency/effectiveness 

ratio, levels of attention, fatigue or boredom reports, and long-term 

effects of both supplantati.on and g~nerative models. 

Conclusion 

As the field of instructional technology matures, we seem to be moving 

792 
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uestionably effective techniques of the neo-behaviorists: 

10n of the instructional stimulus to produce the desired, 

rning outcome. Many of us are investigating ways to refine 

in order to accommodate potent factors that we have not 

tn the past. One of these factors is the learner. In addition to 

aptitudes and prior knowledge of the learner, we wish to 

design 'implications of the id~osyncratic processing 

• cognitive organizations, and intentions of the learner. Being in 

5 of producing effective and efficient instruction we are also 

with the pragmatic question of the extent to which we can 

accommodate (even recognize) these idiosyncracies. In this 

ion I have suggested one scheme within which we may begin to 

1gate these issues: a search for the conditions which specify the 

I balance between the supplantation and generative models of 
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definitions of literacy generally incorporate th e two 

able to read and write (i.e. commun icat e ), a n d 

or well-informed. These definitions, especiall y 

notion of universal literacy , have been common ly 

minimal amount of knowledge and s kil l s n eces sary 

to function effectively in modern soc i et y . 

5 dual conception of literacy as functional k nowled ge a n d 

prov ided the parameters of the debate on 

l i teracy. In some cases definiti .ons have st r essed on l y o ne 

on . Computer literacy has been defined as ei th e r h a v i n g 

that is "the ability to do c:ompLtting " 

1981), or possessing knowledge of comput ers and / or t h eir 

i mpac:t ( ·::;omet i mes 1-ef eri-ed to as "compLlter a wareness ") • Dt her 

ttrs have c 1~itic i zed this dichotom":l and suggests·d tha t b o th .::1re• 

" t here <'i r e t1;m <not jus;t one ) gen eral 1 y <.1ccepted 

namely "the ab i lity to commLlnic ate " i:.1nd 

state cf being inf or med" < Ande1-san et al ., 198 J.) • These a u t h ors 

literature on computer literacy and noted a c on ti nu um 

an emphasis on knowledge of programming to a n awar eness 

and issues concerning the impact of c o mp ut ers o n 

a, 
81.lbsequent l y they offered their "compr·ehens i ve v iew " i n 

4!1ch: 

" . computer l iteracy should be t h ought of as the kno wledge and 

ih lls t he average ci. ti :::en n?eds to knovJ <or do ) about c omputers". 



Barger<1983 > attemp t ed to unite a l l perspectives b y 

knowledge of both how computers work 

their impact on the individual and society 

limitations"), as well as a minimal level of programming 

summary of computer literacy definitions i l lustrates that 

has been focussed on what t y pe of knowledge i s necessari 

level, if an y, of programming should be taught. 

All these arguments and def in itions, howev er, 

particul a r view of epistemology, pedagog y , t h e nature of 

communication, an d the ro le of school ing in relation 

order. Discussi on about these underl ying assu mp tions 

conspiciously absent from the l i terat u r e o n computer 

~aper is an attempt to rectify t his situation 

discourse and offering an alternati v e vi ew of these assumpt1 

alternat ive perspective impli es a markedly diff erent 

computer literacy. 

The Dominant or Functiona l Paradigm 

De fini ng c omputer l iterac y on the bas is of d eveloping a 

c stract 

Amb 

r1ce1 ve 
c omprehens ive 1 i st o f performance-based objecti ves, as Ltndertakan 

~re1 re r 
a project of the Minnesota Educati onal Computing Consortium CJo~ 

the act 
et al, 1980) , l e gi ti ma t izes o ne kind of kno1.-Jl edge and skill~: tn• 

bl c generat : 
v\l h i ch is d iscrete , factual and measurable "by e:-:plicit ana pu 1 

ind att : 
criteria" (F'opkewitz et al , 1982 ) . Burrel 1 a nd Morgan (1979! nave 

descri bed t wo opposing viewi of knowledge . 
. . h 1 1982) • 

The first v i ew , whiC 

e:-:emplified ;~bove , ch a racterizes know ledge as ob j ective, rational 

=aoo 
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something to be accepted>. This form of knowledge 

the individt..tal and "capable of being transmitted in a 

to receptive others. 

•epistemology leads to a pedagogical perspective of the 

learner, with classroom instruction following a 

abstract or "information assimilation" <Coleman, .1976) 

process. Such a process emphasizes efficiency in mastering 

It rel{es heavily on students possessing the 

e s kills for encoding abstractions and the abilit y to 

symbol i c le~rning into action (Cunningham, 1983). Coleman 

language as the critical problem with 

method, especiall y for "sL1bor-d i nate 

.s within the cL1l ture who may I ack el abor-ated l ang L1age codes" 

1~gham, 1983). Yet compt..tter l iteracy codes are f urther removed 

concrete experiences and action than natural 

uage. So the development of · knowledg e and ski l ls for 

using computers demands a facility with the 

mode of thinking. 

Ambiguous or problematic knowledge and incidental learning 

attention in this par-adigm. But most significantl y, as 

criticized, · the possession of knowledge is separated f rom 

creating knowledge (Mackie, 1981). Not only is the 

pubh' 9tneration of knowledge ignon?d, but so· is "the learning of s k ills 

) have ind attitudes apprc•priate for creating knowledge" (F'opkewit:: et al, 

ih ich 1 1982). 

t onal 
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Objective or scientific knowledge and informat
1 

learning are predicated solely upon the rhetorical f 

commLtni ca ti on. The essence of rhetorical commun 1 cation 

transmission of the writer's (or speaker's) 

a form that can be translated by the reader 

his/her own framework of reality. In other words, as 

message to convey to a recei ver. Rhetoric ·to be 

brought into the indi vidual's consciousness and 

process that implies a conscious control of 

reali t y . Co~puter literacy that involves 

p rogr a mmi n g languages requires a n even more precise contra 

thought processes. 

The paradigms of knowledge, l earning and 

di s cussed to this poi nt shar e a fu nct ional or instrumental 

Rationales f o r computer literac y are highly congruen t with 

f unctionality orientation cf these paradigms. For example, 

rationales have exp osit e d the need: 

- to i mprove the nati on's economic productiv i t y in 

forei gn competition and "to mai nta in our national defense" < 

~.: Molnar, 1982) ; 

-for individuals to function "effecti vel y within a given sOCl 

role", s uch as scientists, engineers, managers, s t Ltdents, etc. 

<Anderson, 1982) ; and 

:omp 

The 
-for stL1dents "to f unction a s cont r-i bLtt i ng memb e r-s of .a modern 

technolog ical soci E~ty" (8a1rger , 1983) . 



e, 

literacy curriculum based on 

is ' 50c:ietal r-oles, or -"the c:onte:-:t in whic:h they handle 

been pr-oposed <Seidel, 1982). The intention is 

need low level understanding (of c:o~puters> and 

e.g. students and engineers, need higher level 

<Anderson, 1982). 

computer literacy curriculum developed for such instrumental 

an implicit political agenda, namely to maintain the 

social order and stratify the student population into 

categories. Social control and cultural transmission, 

culture is defined by those havi ng power in society, have been 

t bed as a critical role of schools <Young,1971; Bowles & 

1979; Popkewitz, 1983). At the same time it 

recognized that schools are only one part of a larger 

of social strL1ctures that reproduce uneqL1al <by 

1,gender, and race) social r-elations (Apple,1982). In the pa·st 

states have found it prudent to shape the distr-ibution 

to their own ends", and supported mass literacy after 

indL1str-ial r-evolution to obtain "worker-s with a greater r-ange of 

operating the increasingly speciali~ed machine of 

society" <Marvin ~~ Winther, 1983"). Current concepti ans of 

etc. OGlputer literacy maintain this traditional function of schooling. 

1 modern lhe Alternative or Critical Paradigm 

A second epistemol ogy views knowledge as "more subjective, 

Splr1 tLtal and essentially personal (in) nature" <Burrrel 1 ~< 



Morgan, 1976). It recognizes the learner as an 

the production of meaning. Thus the possession 

knowledge are ine~·:orably linked. The 

realities is presumed with knowledge 

interaction in interpretative communities and from n 

between teacher and student <Esland, 1971; Belsey , 

of knowledge has been related historically to literacy, 

measure of literacy ever devised appeals to some 

success in interpreting messages, and success in 

messages will always be socially constr ucted rather 

objective category" <Marvin ~·: Winthe·r, 1983). 

As soc:i al kn owl edge involves e:·: tract i ng meaning fro• 

· experience, the pedagogical starting point is a learning p~ 

based on experience. Coleman 

emphasis on exper i ent i al learning in school s , espec1all f "f 

students who have limitations in the information ass1m1lati 

method". At the same ti me he maintained that eventual 1 y stu 

must develop the language skills to part i cipate successf ully 

traditional system <Cunningham, 1983) . This perspecti ve on 

experiential learning, however, retains t he defi c it view of 

learner and the legitimation of only knowledge sanctioned by tht 

dominant culture . In both respects it differs 

emphasize social and cultural context. 

Frei re has stressed that "1 i teracy cannot be viewed in 

isolation from its social conte:-:t", which is the " glaring omissi 

in most functiona l ana lyzes of liter-acy "(Mac kie, 1981) . He added 
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serve either to liberate human beings or 

Interestingly, Barger <1983> acknowledged the 

of computer literacy to social domination and 

elite is not to gain tyranny over the common 

computer literacy will be essential to human autonomy in 

assumed, however, that a "non-technical or 

nical understanding of what computers are and how they 

~understanding of computer applications and limitations, 

1n1mal level of programming ability "will probably be 

ent" to overcome this threat. This approach ignores the power 

onsh1ps"within society and the plight of students who do net 

to the dominant culture. And, as Marvin and Winther ( 1983> 

OLtt, "the e:-:tent to which wr-itten lite1~acy is a1 1~eady 

and socially stratified will strongly influence the 

of computer 1 i teracy as wel 1 11
• 

alternative or critical perspective seeks to empower 

of the working class or minority groups who are 

Instead of emphasizing their deficits as 

"assumes that problems for individual lear-ners may have 

in the structures of society'' <Cunningham, 1983). The 

~each initially concentrates on students' concrete experiences 

thin their own social and cultural conte:-: t. An ana lysis of these 

is intended to lead to "a heightened social awareness 

to e:-:amine critical issL1es", often termed "critical 



consciousness" (Cunningham, 1983). Two 

approach. First, cognitive skills such 

thinking evolve when developed in 

experiences and examing how power functions in the s 

Second, the development of critical consciousness <c 

power) demystifies knowledge and schooling and e mpow 

with control over their own learning. 

delineates who has the knowledge, and what and how 

to be learned. The critical perspective transforms 

that the student holds the power ever what and how 

Finally, a second 

in the er i ti cal paradigms. Ir. contrast to rhetorical 

exp~essive communication involves the representation 

feelings or ideas in a form that has meaning 

Here the transmittar is the intended primary 

message. Our r.atural lang uage f s 

clarifying personal feelings and subjective account & 

Expressive com mmunication, using natural language in 

<including prose, drama, and poetr y> or music or painting 

artistic medium, enables us to be interpretive, critical. 

irrational. Computer languages require us to be 

scientificall y rational - and admittedly enable 

bLlt wi thin syntactical bounds. In other words the cornpLtter 

epitomizes only one kind of rationality, 

empiricism, and excludes ki~esthetic, ethical, spiritual, and 

aesthetic forms of t hought and ex pre ssion. 



conscioLtsness" (CLtnningham, 1983). Two key features 

approach. First, cognitive skills sLtch as analytical 

thinking evolve when developed in the contex t of the 

e x periences and examing how power 

Second, the development of critical conscioLtsness (c on 

power) demystifies knowledge and schooling and empowers 

with control over their own learning. 

delineates who has the kAowledge , and what and how 

to be learned. The critical perspecti v e transforms 

that the student holds the power over what and how 

F inally, ~ second form of communication has an imper 

in the critical paradigms. In contrast to rhetorical 

expressive communication involves the representation 

feelings or ideas in a form that has meaning 

Here the transmitter i s t h e inte n ded pri mar y recipient of 

message. Our nat Ltral langLtage i s a v eh i c l e for e x pressing 

clarifyi ng personal feelings and sub j ec t i v e account s 

Ex pressive commmunication, using natLtral language in 

<including prose, drama, and poetry > or music or painting 

artistic medium, enables us to be interpretive, critical, 

irrational. CompLtter lan guages require us to be 

scientificall y rational - a nd admittedly enable LlS to be crutn• 

b ut within syntact i cal bounds . In other words the computer 

epi tomizes only one ki nd of rationality, "scienti s m" or Iog1cil 

empiricism, and e xcludes ki~esthetic, ethical, spi ritual, and 

aesthetic forms o f thought and e xpr ession. 



i cal 

(1 982 ) has eloquently connected t h e arts and 

through the ability of works of art to contin ual~y provoke . 

for meaning. Works of art, she argued, are generally 

no matter how familiar they become in eliciting 

critical thinking, and reflection; and i n prov iding 

1 ties to perceive and integrate multiple perspecti ves of 

. Owing to these characteristics dne could add that t h e y can 

confront ambiguity as well as remind us that reality is " t he 

of individual conscioL1sness 11 (Burr-ell~' Morgan, 1979 ) . In 

with ambiguity and "ir-rational" per-ceptions of 

the significant dimensions of our- world t hat we 

contr-ol . Greene did not stop at the e x periencing of art and 

students must be encouraged "to e :-: press what 

Such expression, through whatever medi u m, 

b y giving " pL1bl i c form to pr-ivate 

simultaneousl y thwar-ts both lone l i ness and 

Greene's view of epistemology obviously has much in common with 

Freire. Although a concern for the cultural context of the 

i s not shared, her notion cf literacy also emp hasi zes 

thus unites the cr-it i cal paradigms : 

-Teachers who conceive their students as some plasti c mater-ial, 

~ some sor-t of resistant medium, cannot thin k of empowering 

students to learn how to learn, to articLllate, t o be with one 

9 



The Critical View of Computer Literacy 

Several issues emerge in constructing a conception 

literacy from the perspective of the critical paradigms 

First, as the work of Freire and Greene has indicated , 
consciousness and social knowledge or personal meaning 

critical refl e ction upon and anal y sis 

These e x periences should take place within th e con text o f th 

student's socio-cultural real i t y <Freire) or encounters with 

of art or literatw·e <Greene ). Additionally for both aLtthors , 

11 <;1.ct o f knowi n g " and "conscientization" comprises di a logL1e 

expressi ve communication. Thus th e firs t qu e st ion must be: 

contex tuall y meaningful e x per i ences and actions with a 

the student create a n d express personal meaning and cr i tical 

consciousness? Sec ond, the dev elopment and expression cf cr1t1 

consciousness is intended to liberat e the student from dom1n~t1 

powerlessness in social rel a tionshi ps so that empowe r ment oJr 

hi s/her learning resilt s. This suggests th e s econd essent1~ 

que stion: How can the student be empowered to learn in a d1al~1 

relationship with a computer? 

·t 

The c 

'tfl ect i 0 1 While it has been claimed that t he computer can p rovide "a 

s trLtctured set of e:-:per i enc es" (Bork, 1980) , these are simulated lS posed • 

a bst r ac t ions of real e x periences that can be quantified or visuil ~~iring 

represented. It sh ould al so be remember ed that the simulated 

e x periences in instructi onal sof tware tend not to relate to the 

~1982 ) i d1 

~ich stu1 

·l tural _.g · t ever yday e:-: peri enc es o f s tLtden t s of sub ord i nate social or c u an1 z a 

g r oups. Simi l a rl y the manipulation of abstraction s involved in ~ employ 



requires a high l evel of lang uage literacy tHat is often 

groups. If these two problems are overcome, then 

heuristic strategies, and heuristic languages s u ch as 

help a student . develop a schema for organizi n g meaningful 

and foster a di vergent mode of critical thinking (in a 

Computer heuristics, however, cannot create 

l meaning or develop critical consciousness. 

the second quest ion provides some justification or 

comput~r literacy . To Freire the essence of empowered 

is problem posi ng in which ''students are required to 

to know, and to transform thei ~ world, and thus participate 

u1ne communication '' (Mackie, 1981). Posing prob lems, in these 

semantically demanding acti v ity . Problems ·posed for 

by computer necessitate~ their e x pression in a 

symbolic and quantifiable f or m with the inherent danger 

human problems become reified and divorced f r om their soc ial 

cultural context. 

The only apparent solution compatible wi th the cri tical 

~1gms is to treat the computer as a cultural object fer critical 

In this case the computer, including its socia l power, 

a problem, in an historical and cultural context, 

iring cooperative investigation by students and teac h e r . Watt's 

trea ti ng the school as a microcosm of society in 

investigate ''changes occurring in t he social 

of the school'' ~rom the introduction of computers could 

•employed as one part of t~is a pproach. 

1 1 



Only a dialogical relationship between stuclent 

provide the semantic engagement and 

problematizing of one ' s existential 

of critical consciousness. The computer, as an increa 

significant part of many students' life 

place in the curriculum as an object of 

construction of social knowledge. All other conceptions 

literacy beyond this one risk assigning consciousness a 

to computers, in which c~se we sur ren der our un iqueness 

beings and our quest ·f c1~ the meanin g of our e :-: i stence <W. 

1976). 

12 

lo~ 
Te, -



.E., Klassen,D.L. & Johnson,D.C. In Defense of a 

1
ve View of Computer Literacy - A Reply to Luehrmann. 

5 Teacher, Dec . 1991, p.687 - 690. 

~ . E. National Computer Literacy, 1980. I n Seidel,R.J. e t al 
'uter Literacv. New Yor k : Academic F'ress, 1982. 

~eology and Curriculum.London:Routledge & Kegan Paul, 

EdLtcati on and Po wer.. Boston: Rout 1 edge ~.; i<egan Paul , ! 982 • 

• N. Computer . Liter acy: Towar d a Cl earer Definiti on. T.H.E. 
, Oct. 1983, p.108 - 112. 

,c. Crit ical Practice. London: Methuen, 1980. 

, Interactive Le~1rning. In Taylor,F:. (ed.) The Computer "tn t he 
Tutor Tool Tutee. New York: Teachers ' College Press, 1980 . 

• s. & Gintis,H. Schooling in Capitalist America: Educationa l 
J and the Contradictions of Economic 
New York: E:a·,-;ic Boo ks, 1976. 

~:,G. i Morg an ,G . Sociological Paradigms and Organ i zationa l 
$1 s. l._ondon = He•i nemar1n, 1979. 

n,J.C. Differences between Experiential and Classroom 
n1ng. In l<eeton,M. (ed.> E:: peri·ential !_earning: Rationa le , 
acteristics, and Assessment. San Franc i sco: Jessey -Bass, 1976. 

nlngham ,F . He·lping St Ltdents E:-:t 1~~1ct Meaning from E:-:perience .. In 
~.R. M . Ced. ) Helping Adults Learn How to Lear n. New Dir ect ions 
Ccnt1nu in Ed u cation . no.19. San Francisco: Jes sey-Bass, 1983. 

tnger,D. K. ~ Molnar,A.R. Key Components f6r a National Computer 
~~acy Program. In Seidel,R.J. et al (eds.) Computer Literacy. New 

k: Ac 21demi c: Press, 1982. 

:s1 i d '"' · . . 'ounn ,t.J. Tea:~nng __ an d learning as the Organization of i<no1.-Jledge .. In 
, g,M.F.D. (t:.d. ) ~: .. nowledge and Control: New Directions ·ior the 
~ology of Education. L<:1nd on :: Collier-MacMillan, 1971, p.':"1-96. 

~eene M ?~ ' • literacy fo r What~ Phi De l ta Kappan, Jan u ary 1982, 
'"'-0-329. 

Jotin -
~ ~on,D.C. et al. Comput er L i ter a cy - Wh at Is It ? Mathematics 
~~ach~ -
~' February :L98u, p.91 ·-96. 



LLtehrmann, A. Comp Liter Literacy - What Shaul d It Bi!~ 
Teacher, December 1981, p.682-686. 

Mackie,R. (ed.) Literac" and Revolution: 
Freire. New York: Continuum,1981. 

Marvin,C. ~< 

Emergent. Journal of Communication, 

Popkewitz,T.S. Chanqe and Stabilit y in Schaolin : Tne D 
of Educational Reform. Victoria : Deak in University 

Popkewitz,T.S., Tabachnick,B.R. & Wehlage,G. The 
Reform: (~ St.i_1d / of School F:e.•soonses to a Proqr_a_m_'"""'.:-~-;;~""' 
Univer sity of Wisconsin Press, 1982. 

Seid~ l ,R.J. Ctn the Deveiopment r.::i·~ an I nformation Handlln;g 
Ci..trri.culum: CompLtter Literacy, A Dyn amic Concept. In Sei del 
al (eds.) Computer Literacy. New York : Academic Press, 19a 

Watt,D.H. Education for Citzenship in a Computer-Based So¢i 
Seidel, R. j. et al C eds. ) CompL1ter- L i teracy. ~~ew York: Ac:~du 
Press, 1982. 

Weizenbaum,J. Computer Power and Human Reason. 
F1reeman, 1976. 

Youn g·,M.F.D. Knowled e dnd Control: New Directions fer 
of Education. London: Collier-MacMillan, 1971. 



I am indebted to a number of individuals whose work 

influenced the content of th i s paper: Ian M. Robottom, 

whose personal discussions and papers on environmental 

education · curriculum. were.invaluable, i.n the ini.tial for:mulati.on 

0f much of the theoretical framework ; Michael J. Str e i bel, 

whos~ lectures in the course·~ Critical Analysis of the Use 

of Computers in the Curriculum" ge.nerated some of the ideas 

and helped clarify a number of my thoughts on ·the issue of 

computer t iteracy; and Michael W. Apple for his construct ive 

comments on an earlier draft. 



TITLE: Children's Learning from Broadcast Telev ision: 
The Relationship Between the Amount of Time a 
Child Watches Telev ision With and Without Adults 
and that Child's Learning from Television 

AUTHOR: Susan Ruotsala Storm 

813 



Children's Learning from Broadcast Television : 

Relationship Between the Amount of Time a Child 

Television With and Without Adults and t hat Child' 

Learning from Television 

Susan Ruotsala Storm, Ph.D. 

Paper presented at the Annual Meeting of the Assoc1at· 

for Educational Communications and 

California, January 17-22, 1985 

814 

in sc!'. 
of ad~\ 
a<lul ts 
by bot 
thi:1 t t 
to m7.:·: 
thut s 
aducut 
h.:i.c f8 
se: lect 
to t ea· 
th12 a r.1< 

;~;t~ ~ 
.. lS:-1 t ( 



.at ion 
ieim, 

~'S LE~RNING _FROM BROADCAST TELEVISION: THE 
:~ 5 t:IP BETl<iEE:,; THE AHOU~,iT OF THIE A CHILD i·:ATCHES 
i:.'-t .... -
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ABSTRACT 

research was designed to determine young chi ldren 's learning 
selected television _program content where the subject matter 

es and tci-test·for a relationship between that learning and the 
nt of tirn~-~ -child watche~ television ~ith and without adults. 

osed a unique learning test developed from selected televisior, 
ents using instructional design principle~. A sco~e was 

te!~ined for each subject on each broadcast segment, as well as a 
al score. These were the dependent variables . The indepen~e~t 

.ia~les included: age, sex, level in school , television vie~i~g 
rs with and without an adult, birth orde r, family compositic~, 2~= 
ation of parents. This study assume s that television learni~s 

sts can be developed; assessment can be made of what children 
rn from· television; variables can be . identified that accoQnt 

hr the var~ance in scores on the television learning tests. Data 
~r t his study of 261 K-2 children were gathered using dsvelo2ed 
t!s::s of lea:?:"ning fer four broadcast television sesm~=-~ ts : a 
:JO Bei:.ty Crocker commercial, a 4: 0 0 Ba tr.ian segment , a 2: 0 0 
!IG-25 ne·.-;s story, and a 2 : 55 segment of Electric Corr•~an '.r . In 
1Cc1tion, a questio::inairc WcJ.S sent to parents I gu.::.rdiar:s of all 
~oJects . Using Statistical Analysis System, the data were 
~alyzed using frequencies, bivariate correlations, and ~ultiple 
~gression analysis. The best stepwise regression ~odel 
~l~g the learning score as the dependent variable is a fo ur 
·~r1able model. It accounts for 35 ~ of the variance in learni~g 
test scores . Variables in the model include level I ~:ge \\·hi ch ciccci_::·. ::. ~; 
fuc 27 i of the variance in children's learnins scores, achicvemc~t 
ln school as ranked by teachers ( 3 ~ ) , the ·C1.ver2gc educu U .oni.! l lev2:. 
of ad:..11 ts· in a subj C2cts ' h or,\e ( 3 ~) , and amount of vi e:!w.ins \ .. 'i th 
~ults (3.SZ). An item anQlysis was run on all 28 ite~s of the te8t 
by both grad8 and by grudes combined . This study concludes 
~at the amount of viewing that a child does w~ ch adults ap?c2rs 
tc m.:;.:-:e a difference in how well s/he undc:rst;:inc":.s '.·;'.:.:it i s -.:ie'.·~:.::("1 ; 
t~ut subject::; in this study whose ad·.!l ts in ::h -3 hc;~1-:: ·;le", ~: 1:1crr..: 
ecucc.tion were reoorted to Weltch l ess television th.:! n othc;rs, u::.> tl:'.2..!.. ·: 
h~C. fE.:':1cr si!)ling~, did better in school, anc~ learned :1\0r2 fro ::'. t:~:.:; -
~lec ted tel evision programming ,· espcciall~ prcgras~ing design~d 
to t "'"' ,.... ;.., - '" ~ .. t.,.. .,, ; ' ,_ · o l i · • t .., , ~ h "" i l ·""' m"' ,.., t "' .,.. · · · :, ., ..., 1 C' • t :, - '" - -' _.. co., '-·.:: n '- ~ ..... c .L Li n a_ .L.: ..... u '::i .... _ n c _ . '"" .. c. ~ ~ s c .. '"" ·- _..,, , , , _, • 
thG amount of vie'.ving, se:-: , birth order and familv siz'2 c:~ !lot 
~ ... -
~:-?-==tr to ~c:.ve a~:/ re 12. tionsi::.!? to h o• .. ; r..uch cogni ti V '2 ::.y 2 chi Ll 102. r:·. ::: 
tri:;::-? tclc~1isio:-i. 



Problem and Rationale 

It has been suggested as a model of communicat' 

at any point in time each person lives within 

mosaic (see Becker cited in Mortensen, 1972) ~ The 

communication model, unique for each individual, is 

composed of all the bits and pieces of information f 

various sources -- for example, television -- to 

individual is exposed. The communication mosaic is 

dynamic, changing with the individual's development, 

exposure patterns , attention levels, and world view . 

Two individuals seemingly exposed to the same bits of 

information are in fact probably perceiving very different 

realities because of other variables, such as cognitive 

style, competing sources of information, and context 

of the message. What may be 

for one individual may be of little consequence to another. 

depending upon the operating communication mosaic of _ach. 

Television as a source of information need not be 

·argued in the United States. The pervasiveness of this 

medium is supported by census data reporting the in

creasingly higher number of hours per day and week that 

increasingly more television sets are on. It is the 

rare individual for whom television does not play some 

sec 

inc 

of 

!lie< 

part as an information source with in his / her communication v11 

mosaic. Television is an information source and a learning 
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re 

~ch. 

on 

ing 

individuals. 

outside the theoretical framework of the mosaic n 

communication, researchers early established that 

can learn from television (Lesser, 1972: Salomon 

1972; Meichenbaum & Turk, 1973; Raphael & Wagner, 

& Zimmerman, 1975; Children's 

ion workshop, 1977). It can be said that learning 

time a person views television. 
:::...:..~...._~~---~~~~ 

5 not have to be an "educational" teievision pro-

produce learning. All television is educational. 

not what sort of television is 

ational, but rather what is learned from any particular 

This is consistent with the mosaic 

1 of communication which would extend the question to 

l~arned by each individuaY given his/her back-

age, and numerous other variables unique for each 

Neither the importance of the developing individual, 

the 'importance of the overall context of exposure 

be overlooked when researching learning from any 

To study television in the context of the 

individual's communication mosaic a t least two type s 

of r esearch are important: 1) content analyses of the 

~dium, and 2) studies of learning from television that 

include descriptive information on individual children 

tiewing television. 

2 



This study was designed to explore young 

learning from selected television programs with atten 

to the viewing context and the child's familv com 
~ POSi 

No attempt was made to determine the beneficial o r 

deleterious effects of television programs, but 

to measure learning where the subject matter varied , 
and to determine the relationship of other variables 

that learning. 

No hypotheses were ·formed for this study, but rather, 

questions about children's learning from television were 

asked. They included: 

1) What relationship exists between the amount 

of time a child watches television with and without 

adults and that child's learning from television? 

2) What relationship exists between school achievemen 

education of parents and learning from television? 

3) What is the relationship between sex, family size, 

birth order, and learning from television? 

Related Literature 

It became apparent in the '70s that children definitely 

learn from television (Bandura, 1965; Gage, 1963; Salomon 

et al. , 1972; Lesser, 1972; Meichenbaum & Turk, 1973 ; 

Henderson, Swanson, & Zi mmerman, 1975); the concern turned 

to "what " they learn and how to approach measurement and 

evaluation of l earning from television. 

Accordi ng to the theories of instructional technologists 

and social l earning scholars, the questio n of what is 
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from television can be approached by studying 

programmed for television. These theories have 

ted numerous content analyses, with sexism, racism, 

~ent behaviors most studied. Beale (1975) suggests 

intention through content analysis, but 

schreibman (1978) argue that content ana l ysis 

replace audience research for answering questions 

4 

Snow (1974) criticizes research on children's 

from television that fails to define situations 

adult terms. 

occurs each time there is an exposure 

evision content, children may fail to learn what 

intends due to poorly designed 

Friedlander (1975), for example, 

ted that a student's failure to learn the producer 

in certain public health films 

attribute,d to confusion between a film's audio 

It should not be mistaken that no 

occurs. The learning that occurs is dependent 

learning designed, intended or not -

"educational" or not. The learning designed 

be found by an analysis of the instruction/content 

g any one of several instructional design models (Storm, 

then, should be the content analysis 

the perspective of the viewer of the content, rather 

just the content itself. 



With the exception of the Children's Televi~ · 
-ion 

most broadcasters rarely attempt to control 

affective learning outcomes. Objectives of 

often unrelated in an instructional design sense. 

does not mean that cognitive and/or affective outcome~ 

not being produced. Early research on cognitive learn 

found that only younger, duller children actually 

knowledge from television (Himmelweit, Oppenheim, & 

1958). Yet, the question must be asked about what 

1950s television information/content had designed for 

cognitive learning. Also, what specific 1950s television 

content was used in the early studies. 

exist, not all television is alike, anymore than all 

are alike. Television is a medium only -- a channel for 

information/content; a medium constantly changing its 

content. 

With the changing information/content of the medium 

and in the context of the mosaic model of communication, 

television's exposure environment becomes important in the 

. measurement and evaluation of learning. An estimate of 

this context of exposure can be obtained from knowing 

the viewing patterns of the consumer: what programs 

an individual usually watches, who else watches the 

programs with that individual, what goes on during 

viewing, what after, etc. Leifer, Gordon and Grav~s (1 974) 

suggest that the presence of a respected adult during 

program viewing can greatly influence a child's reaction 
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1, 

che 

This adult can be 1) controller and 

preference, 2) commentator during 

later acting-out behavior, and 3) discerner 

If what these researchers conjecture is 

6 

viewers have the potential to determine the 

effects of programming (see also Adler, 1978) as we ll 

cognitive outcomes . of exposure. Heald (1980) 

ized the potential influence pare~ts h ave on children's 

presenting parents with guidelines 

for viewing with children. 

While the potential effects of a respected adult 

ing television with children is recognized, most 

archers (McLeod, Atkin & Chaffee, 1972; Greenberg, 

1972; Thompson & Slater, 1983) found 

t the majority of parents do little more than place 

r limits on their children's television viewing , 

Abelman (1984) warns, however, that the par ent

should not be ignored for the predis

sitions it might imply. Info rmation might be collected 

adults as to how much viewing is done with children, 

form it takes and what levels of educational background 

l~ adults bring to the environment. Landes (1 975) , 

~mmenting on the linguistic environment, say s that i t is 

~ten taken for granted in research on speech acquisition. 

74) Be states that ignoring the input of parents and environmental 

~ctors f or innate ideas is unfortunate. He suggests that 

~searchers specify the environment. 



Research Methodology 

Two hundred sixty-one kindergarten, first and s 

grade students were the subjects of this study . 

testing , 219 subjects were available to be tested for 

cognitive learning after viewing randomly selected broad 

cast television segments. 

was selected at random from a single weekday of 

broadcasting. The first segment selected was a 

The second selection was a 4:00 portion of Batman. 

news story on the Russian MIG-25 fighter plane seen on 

ABC was selected as the third type. The final selection 

was a 2:55 segment of the Electric Company. 

An instructional development approach was used to 

construct a testing instrument for each br_oadcast television 

segment. The process included two major steps: 

f ication of some potential learning outcomes for 

1) Identi-

and 2) Development of test items based upon the potential 

learning outcomes. The final instrument contained 

twenty-eight items: one three-choice, twenty-three 

two choice, and four free-response items. 

A questionnaire was also developed to gather data 

from a parent or guardian of each subject on : amount 

of viewing, composition of family, and long term context 

of exoosure to television for each subject. Respondents 

were asked to assess the average amount of time their 

child watched television during the school week, Saturdays 

and Sundays. They were also to estimate the amount of 

- ·-,... 

use< 

sma. 

Usi. 

were ana 

and step· 

analysis 

grade an 

Results 

The 

analyses 

the vari 



n 

l/S 

e child watched television with an adult during 

00
1 week, Saturdays and Sundays. One section of 

included questions on the composition 

and the long term context of exposure for 

8 

teachers were asked to rank students in their 

es according to academic achievement . Three categories 

used in the ranking: high, medium and low. 

small groups of five or fewer subjects viewed each 

vised segment, with individual interview testing 

A learning score was determined for 

subject on each of the four segments, as wel l as 

etal learning score. These were the dependent 

The independent variables included: age, 

, level in school, television viewing hours with and 

adult, birth order, family composition, and 

ucation of parents. 

Using the Statistical Analysis System, the data 

~re analyzed using frequencies, bivariate correlations, 

md stepwise multiple regression analysis. An item 

~alysis was run on all 28 items of the test both by 

~ade and by grades combined. 

~sul ts 

The number of subjects included in each of the following 

analyses varies according to the values available for 

the various variables. 



Achievement 

Teachers classified 79 (or 36%) of the subjects 

high achievers, 90 (41%) a s medium achievers, and 47 

as low achievers. 

Learning Test 

The learning test contained 28 questions in 

segments, one for each of the televised slices. 

score for segment one was 2.74; 6.38 for segment two; 
.. 

3.75 for segment three; and, 6.49 for segment four . 

The iearning test as a whole had a mean score of 19 . 26 

A table of the learning tes t raw score means by grades 
• 

and classrooms for each segment and 

as Table 1. 

Item Analysis of Learning 
Measurement Instrument 

Item analyses were run by grade in school on a l l 

test questions used to measure learning from broadcast 

segments . The items for all grades generally discrim. nated 

positively and the distractors general l y discriminated 

negatively. The mean test discrimin ations f o r all 

grades on all tests was equal to or above . 22. The 

range in mean test discriminations was from .22 to .58. 

The mean test difficulty for all grades on all tests 

was eq u al to or above 49. The range in me an test d if f i cul t y 

was f rom 49 . 20 to 85.78. 

Amount o f Vi ewing 

The c hild r e n i n the s tudy watche d a g reat deal o f 

~?A 
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Table l · 

Raw Score Means for Learning 
Te s t Segments* 

10 

Segments 

1 2 .. 
.) 4 To tal 

Perfect Score : 5.0 9. 0 5.0 9.0 28.0 

( 24 ) room one (am) 2.46 5. 79 . 3 .9 6 5.54 16.9 2 

K (18) room two (am) 2.50 5.77 3.66 5 . 11 15.67 

( 8 5) ( 2 3) room one (pm) 2.60 5 . 87 3.3 3 5.65 17 . 52 

(20) room two (pm) 2.80 5.1 3.95 5.05 15. 85 

Total 2.59 5 . 63 3.85 5.34 16 .4 9 

(22) room one 2 .6 8 6 .55 3 . 9 5 7 . 18 19·. s 6 
1 

(24) room two 2 .6 7 5.84 3 . 92 7 . 17 20.58 
{68) 

(22) ro om three 2 . 50 7 .14 3 .27 7 . 0 5 19 .9 S 

Total 2.62 6. 51 3.71 7 .13 20 .1 3 

(17) room one 3. 35 7.53 3 . 76 7.7 0 22 . 35 
2 

(19) room two 3.32 7.3 7 4.0 7.63 22 . 26 
(57) 

(21) room three 3 .1 9 7. 19 3.76 7.90 2 2. 0 s 

Total 3 . 2 9 7.36 3 . 84 7 . 74 ') ') / ") ""'-.. . - ..:.. 

(210) 2. 74 6.38 3.75 6.49 19. 26 

* (1) commercial, (2) B'1tman, (3) ne ws , nncl (4) Electric 
Company . All total s Dr'O"f8n down by rooms a nd gn1. de 
l evels, kindergarten, first, nnd second . 



television both with and without their parents. 

disp lays the reported viewing hours of 

week, day, average Saturdays and Sundays. The mean 

reported number of hours of television watched 

day during the week is 3.40; on Saturdays, 4.58; on S 

days, 3.04. During the week it was 

watch an average of 2.47 hours with an adult; 2.61 

with an adult on Saturdays; and 2.78 hours with an 

on Sundays. 

Family Composition 

Children in the study came largely from two-adult 

households. The mean number of adults per home was 2 with 

173 of the subjects report1ng two adults in the family 

home, 15 subjects with only one adult, and 12 with three 

adults. Eighty-four of the subjects were first-born with 
. 

52 second children, 30 third children, 18 four~h children, 

6 fifth children, 4 sixth children, 2 seventh children, 

1 ninth, 3 tenth, and 1 eleventh child. Subjects reported 

68 with no brothers and 69 with no sisters . Eighty-eight 

-had one brother and 30 had two. Eighty-seven had one 

sister, 25 had two, and 16 had three. 

Parents of the children tended to be largely high 

school graduates. The highest reported educational degree 

was a master's degree (see Table 3). 

Test Day, Test Group, 
Test Order 

There was no significant relationsnip between test day , 

test group and test order and the scores on the learning 

tests. 
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Table 2 

Absolute Frequencies and Mean Reported 
Viewing Hours Per Child Weekly~ 

Hours Daily 
During the Week Saturday Hours Sunday 

(with (with 
(alone) a:dult) (alone) adult) (alone) 

0 8 2 22 5 

3 38 3 33 ·26 

44 73 12 52 52 

67 36 38 31 52 

52 26 43 31 32 

16 9 38 14 15 

11 5 36 10 11 

. 3 1 10 1 3 

0 1 13 3 4 

Missing - 23 22 24 22 19 --
Total 219 219 219 219 219 

Mean 3.40 2.47 4.58 2.61 3.04 

*Total mean hours of television viewing per week 
equal to 42.36 hours. 

12 

Hours 

(with 
adult ) 

10 

31 

58 

43 

31 

13 

6 

3 

4 

20 

219 

2. 78 

is 



Tabl~ :; 

Absolute Frequencies for Highest Degree Ob tained 
by Adults* in a Subject's Family 

Adult Adult 
Highest Degree Obtained No. 1 No. 2 

None 6 21 

Grammar School 24 28 

High School 138 124 

Community College 20 20 

College--BA 6 6 

College- -BS s 2 

Mfister's 2 

Missing Cases 14 14 

Total 215 215 

1 

11 

1 

202 

215 

*Adults defined as persons over 18 years of age living in 
the home. 
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Bivariate Correlations 

Level in School 

highly significant relationship bet ween 

in this study and the level, or qrade, in school 

. 54, p < . 05 . Table 1 displays t he raw score 

learning by grade level. There is an almost 

spread between kindergarteners and second graders. 

largest differences were in test scores for segments 

-- Batman and four -- Electric Company . Grade l evel · does 

appear to be related to any of the remaining variables 

study except, of course, age. 

Age 

A significant relationship betwee n learning in this 

subject's age was found with r = . 49, p < . 05 . 

nor grade level was significantly related to 

rning from the news segment. "Age" is related to none 

other variables in the study except, a s indicated 

level in school. 

Achievement in School 

Achievement in school, as assessed by the classroom 

bachers , was found to be related to t he total learning 

~ore with r = .17, p ( . 05. Achievement in school was 

not related to an individual ' s -score on any of t he first 

~ree segments of the learning test: t he commercial, 

~or the news. An individual's score was rel a t e d on 



the fourth segment, Electric Company, r = .17, 

school achievement. Achievement wa s 

related to the total hours a subject 

(r = -.2S, p (. OS), t he amount of time a subject 

television with an adult (r = - . 21, p < . OS) , the 

of hours a child watched television alone on 

( r = - . 2 6 , p-< . 0 S) , the number of hours a child watched 

television on Saturdays with an adult (r = -.23, P< .OS 

the number of hours a subject report~d watching televii1 

alone on Sundays (r = - . 24, p < . 0 5) , and the number of 

hours a subject reported watching te levision on Sundays 

with an adult (r = -.19, p<: . 05). Children ranked by 

teachers as high achievers tended to report 

televisi9n either with or without adults. 

Educational Level of Adults 
in Subject's Horne 

The relationship between t he learning score from t~e 

television material in this study and the average educa-

tional level of the adults in the subject's home was sig-

·nificant at the .O S level with r = .14. 

The adults' average educational level and t he total 

number of hours a subject watched television weekly were 

negatively related with r • -. 20, p~ .05 . The adults' 

educational level was negatively related to family size 

(r = -.17, p..:-~ . 05) , a9e of subject (r = -.17, p.:.'.. . 05) 

Saturday television hours a subject watched alone (r = -. 15 , 

P· . 05), Saturday hours a subject watched with an adult 

830 
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e 

. 15 , 

16 

25
, pL..05), the number of Sunday hours a subject 

alone (r = -.20, p~.05) , and the number of Sunday 

subject watched with an adult (r = -~23). A 

icant positive relationship was found between the 

1 
ave rage educational l evel and the subject's 

ment in school with r = -0.16 , p< .OS.* 

1gnif icant correlations were not found to exist 

n the learning score and the amount of viewing, 

order, family composition (as defined only by the 

r of adult~ and siblings) , or sex. 

the segment scores are reasonably well cor-

to .57 except for the learning scores for 

which are not significantly correlated with the 
. . 

scor~s for any of the other segments (see Table 

Stepwise Mul tiole Reqression Ar1alysis 

Regressions were run in a stepwise fashion using the 

The computer selected the 

arder for entry of significant variables into the model. 

The best stepwise regression model using the learning 

~ore as the dependent variable is a four variable model. 

It appears as Table 5. This model accounts for 35% of 

~ negative r here is the result of the ~ay in which dafa 
~re gathered and coded: hiqher numbers meant more educa 
~lon for the variable· adults' average educational level; 
0~er numbers meant higher achievement in school for that 
~r1able. · 



Table 4 

Summary of Correlations between Age Level 
in School, Achievement in Scho~l 

Education of Adults, and the ' 
Four Segments and Total 

Learning Scores 

Age 

Level 

Achievement 

Average Educa-

Commercial 

. 24 

.28 

.08 

tion of Adults .11 

Commercial 1.00 

Batman 

News 

Electric 
Company 

Learning Total 

.30 

.10 

.43 

.62 

Batman 

• 44 . 

.47 

.12 

.09 

.30 

1. 00 

.03 

. s 7 

.80 

News 

.OS 

.07 

.06 

.04 

.. 10 

.03 

1. 00 

• 0 5 

. 27 

Electric 
~ompanr_ 

. 46 

. 51 

.17 

.13 

. 43 

.57 

. 0 s 

1. 00 

.87 

*The four segments included: the commercial 
Batman segment, the news segment, and the Electric 
pany segment. Correlations are significant with r 
greater than . 14 at the .OS level. 



Regression 

Error 

-Total 

Intercept 

Achievement 

TV Hith Adult 

Adult E<luc:-ition 

Level/Age 

R Sq u~ne = 0 . 3 S 

Best Stepwise Regression Model Using 
Total Learning Score as Dependent 

Variable; Four Variable Model 

DF ~1ean Square F 
-

4 302.93 25.57 

186 11. 85 

190 

Type II 
B Value Standard Error Sum of Squares 

16 . 10 

-1. 31 0.35 169.61 

0.13 0 . 06 50.08 

.96 0.36 84.24 

2.89 0.31 1047.63 

F 

14.32 

4 . 23 

7.11 

88.42. 

Prob ;::> F 

.0001 

Prob:> F 

:0002 

.0412 

.0083 

.0001 

....... 
co 



the variance in learning test scores. Variables in 

model include level/age which accounts for 27%, achieve

ment, 3%, the education of adults in the subject's 

3%, and a subject's television viewing with adults for 

3.5% of the variance in scores. 

Stepwise regressions were run using the individual 

segment test scores as dependent variables. Three regres

sion models were found: Betty Crocker learning test score 

with level/age, education of adults in subject's home, 

and achievement; Batman test score with level/age, amount 

viewing a subject was reported as watching with adults, 

and achievement; and Electric Company test score with 

level/age, education of adults in subject's home, amount 

of viewing a subject was reported as watching with adults, 

individual viewing, and achievement. These appear as 

Tables 6, 7, 8, respectively. The models account for 

10% of the variance in the Betty Crocker commercial seg-

ment test scores, 20% of the variance in t he Batman seg-

ment test scores, and 33% of the variance in the Electric 

Comoany segment test scores. No combinations were found 

that accounted for a significant amount of the variance 

in the news test scores. 

Discussion and Conclusions 

This research was designed to investigate young 

children's learning from selected television program con-

tent where the subject matter varies a nd to test for 

relationships between that learning and a number of inde-
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Regression 

Error 

Total 

Intercept 

Achievement 

p, lh· I 
~ 

I ..... ;::1 
CT tT 
(I) .. 

Table 6 

(/) .. ·-.. 

Best Stepwise Regression Model Using Betty Crocker 
Commercial Segment Score as Dependent V~riable; 

Three Va1iable Model 

DF 

3 

187 

190 

B Value 

2. 29 

Mean Square 

8.17 

1. 09 

Standard Error 

F 

7.46 

Type II 
Sum of Squares F 

-0.18 0.10 3.27 2.99 

Adult Education 0.21 0.10 4.63 4.22 

Level/Age 0.38 0.09 18 . 66 1 7 . 02 

R Square = 0.10 

Prob? F 

0.0001 

Prob::>F 

0.09 

0.04 

0.0001 

l'V 
0 



Table 7 

Best Stepwise Regression Model Using Batman Segmefit 
Score as Dependent Variable; Three Variable Model 

DF Mean Square F 

Regression 

Error 

Total . 

3 

187 

190 

42.48 

2.75 

15.44 

Type II 
B Value Standard Error Sum of Squares 

Intercept 5.85 

Achievement - 0.40 0.16 16 . 13 

With Adult 0.05 0.03 7 .41 

Level/Age 0.94 0.14 112.84 

R Square == 0. 20 

Tab~e 8 

Best 
Stepwise Regression Model Using.Electric 

Segment Score as Dependent Variable ; 
Four Variable Model 

F 

5.86 

2.69 

41. 02 

Conrpany 

Prob;::. f 

0.0001 

Prob.> F 

0.0164 

0.1024 

0.0001 
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J 

Best Stepwise Regression Model Using Electric - - --..-- --, 
Segment Score as Dependent Variable; 

Four Variable Nadel 

DF Mean Square F 

Regression 5 61.59 18.12 

Error 185 3.39 

Total · 190 

Type II 
B Value Standard Error Sum of Squares F 

Intercept 5.01 

Achievement -0.63 0.18 39 . 46 11. 61 

Amount of Viewing -0.05 0.05 4 .7 0 1. 38 

IV i th ) \.dul t 0.11 0.05 18.96 5. 58 

Adult Education 0.53 0.19 25.90 7.62 

Leve l/Age 1. 43 0.16 257.21 75.67 

R Square = 0 .33 

Proh > F 

0.0001 · 

Prob.> F 

0.0008 

.2410 

0.0192 

0.0064 

0.0001 

N 
N 



pendent variables. It used a learning measurement 

ment developed from the selected television segment 

principles of instructional design. 

analysis the test items were assigned 

rect responses based upon the central 

nitive content. 

The dependent variable was learning from the tel..._ 

vision material. The independent variables included: 

age, level in school, school achievement, education of 

the adults in the family, sex, television viewing·hours 

with and without an adult, birth order, and family compo

sition. 

The study was designed t .o explore a number of 

tions: 

1) What relationship exists between the amount 

of time a child watches television with and without 

adults and that child's learning from television? 

The amount of viewing that a child does with adul ts 

_appears to make a difference in how wells/he understands 

what is viewed. 

In this study, parents reported how much television 

their child watched on a daily, Saturday, and Sunday basis, 

with and without them. Only eight adults reported t ha t 

their children watch no television durino the week wit~ 

an adult. Quality of the ~ime adults spend vie~ing with 

children was not measured . Many adults watching with 

children make no comment at all during v iewing, while 

SC 

than 

indi 

join 

lear 
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running commentary. It has been suggested 

medium can be enhanced by verbal 

point out and/or reinforce a particular 

verbal supplements can also distract. More 

learning of specific television mater~al is depen

pon comprehension of other television viewed with or 

adults. Comprehension is probably a result of a 

age and his/her learned ability to learn from any 

study took the suggestions of several researchers 

Gordon & Graves, 1974; Adler, 1978; Heald , 1980) 

presence of a respected adult during program 

·ing can greatly influence a child's reaction to content 

measured the amount of .with-adult viewing done by 

3ects to see if it would account for any of the variance 

scores on a learning test from selected broadcast segments. 

found that previous viewing with adults was 

a subject's learning test score and accounted 

fur 3 . 5% of the variance in scores. 

Although nothing conclusive can be said from this 

~e study about subjects viewing with adults, other 

~an the fact that a lot of it goes on, there is some 

~dication that adult viewing and what goes on during 

joint viewing slightly improves children's ability to 

learn f rom television. 

2 ) What relationship exists between school achievement, 

839 



education of parents and learning from television~ 

Subjects in this study whose 

more education were reported to watch less televisio~ 

than others, usually had fewer siblings, did better in 

school, and learned more from the selected television 

programming, especially programming designed to teach 

content traditionally taught in elementary school s. 

A significant negative relationship was found in 

study between the adults' level of education 

of television a child was reported to watch. The higher 

the educational level of adults, the less television s/he 

reported a child tended to watch. This may mean that th~ 

more educated an adult, the more s/he controls the tele

vision viewing of offspring. According to the adults in 

their homes, the average young child in this study watched 

about 3.39 hours of television per day without adults 

during the school week. (See Table 2 for raw data of 

reported viewing.) This brings up an interesting point t0 d 

·about reported data. If children are watching without adults as n 

present, how do those adults estimate that viewing time? 

Also , would adults tend to report higher or lower figures 

depending upon how they wished to appear to the researcher ? 

I suspect some may have as, after all, they were told thac 

their child would participate in a study on television and 

the questionnaire free responses had a generally pos itive 
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towards television. The more educated the parents, 

the fewer hours of television they report their 

viewing. Television diaries might have been 

measure~ although these are reports also. Subjects 

parents had more education had fewer 

because families were delayed while 

ents were in school. This is also consistent with 

ablished relationships between amount of education 

fami ly size. 

The amount of television a subject was reported as 

was also negatively related to school achievement 

ranked by the teachers. Because the school had no 

testing program, teacher rankings were used. 

of these could be questioned. Although as 

subject's class ranking, the teacher 

report of school achievement is usable. This study 

supports the earlier work of Thompson (1964) who found 

a tendency for heavy viewers to be les s intelligent and 

to do poorly in school. This shou l d not be thought of 

as necessarily a causal relationship. While this 

study found that negative relationship between amount 

of viewing reported and school achievement, it also 

found a negative relationship between amount of viewing 

reported and the educational level of adults in a subject ' s 

home. The implication then that more educated adults 

just do not allow their children to watch and do not watch 



themselves as much television as less educated parents 

More educated parents i n this study had children who 

ranked higher in school achievement. In this study the 

amount of viewing was in no way related to subjects• Perfor-; 

mance on the television learning test. This study found no 

evidence to conclude that the amount of viewing negatively 

affected learning. 

Both the educational level of adults in a sub]ect's 

home and the child's achievement level in school were sign~ 

ficantly related to t he learning score. It would seem 

that parents with more education tend to monitor their 

children's viewing, have children that do better in school, 

and are reported watching fewer hours of television. 

There is some, although not overwhelming, evidence 

from this study that children who learn well in school, 

learn well from television. The relationship between a 

child 's school achievement and his/her learning score from 

t he Electric Company segment was significant. A signifi-

cant relationship was not found between school achievement 

·and the learning scores on the other three segments . 

Electric Comoanv, of the four segments, being most like 

school, tended to be understood . best by tho~e who apparently 

best understood school material. If there had been a rela-

tionship between school achievement and learning from the 

cogni tive c ontent of the news story a s well as the c ogni-

tive content of Electric Company, then it could have been 
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achievement in school is related to learning 

content from television for this study. How-

, from this study it can be concluded only that the 

ning of certain .types of broadcast television material 

in schools is probably related to school 

3) What is the relationship between sex, family s ize, 

learning from television? 
~em 

sex, birth .order and fa~ily size do not appear to 

any relationship to how much a child learned from 
schoo1 .. , 

~levision segments in this study on a limited test (28 

cognitive content. 
:ice 

This study's failure to find a relationship 'between 

family composition and learning from television programming 
1 a 

m0uld not be interpreted as meaning that t he family has 
from 

nG effect. The family structure and birth order and its 
. I: • 

i ... 1-
impac t on a child's ability to learn should be studied as 

::ment 
~jonc (1977) suggests . This study did not follow Zajonc's 

confluency model for intellignece and birth order effects. 
:e 

No conclusions about birth order can be drawn from t h is 
rently 

study. 
rel a-

t he A strength of this study is that it demonstrated a 

ii- Procedure for measuring learning from t e l evision materi a l. 

?en Using instructional d evelopment principles , a r eliable 

measurement instrument for television learn i ng was 



developed. This instrument was subjected to 

review by other instructional designers and 

and was pilot tested. An item analysis was 

after collection of the data to a~sess the difficulty 

and discrimination of the test items. 

This study concludes that the amount 

a child does with adults appears to make a difference in 

how well s/he understands what is viewed; that subjects 

this study whose adults in the home had more education 

were reported to watch less television than others , usuallz 

had fewer siblings, did better in school, and learned 

more from the selected television programming, especially 

programming designed to teach content traditionally 

taught in elementary schools; that the amount of viewing, 

sex, birth order and family size do not appear to have 

any relationship to how much c ognitive ly a c h ild learns 

from television. 
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a Learnin 

The most prevelant learning strategy used among college level 
is the external learning strategy of notetaking. An external 

arning strategy is defined as one involving an external behavioral 
ttivity such as: writing paraphrased ideas, developing hypothesis, 
..,eloping an illustration of a concept, the verbatim writing of the 
esentation, or underlining. While an external strategy involves overt 
havior, an internal learning strategy involves the covert mental 
nipulation of instructional information. A commonly used internal 

trategy to aid learning is the mnemonic memory device (Bower, 1973). A 
aumber of inte-rnal learning strategies involving covert mental 

nipulation, such as imagery mnemonics, have been investigated (O ' Neil 
1978; Rohwer, 1970; Danse~eau, 1979; Bugelski, 1970; Paivio, 1970), 
indicating that internal strategies can improve learning. While both 
ixternal and internal types of learning strategies can be effective, in 
aiding learning, the external strategy of notetaking is the most 
extensively used by college learners. A recent survey involving over 800 
undergraduate engineering students, representing a variety of engineering 
disciplines, revealed that notetaking is the primary method of abstracting 
information during class for later study (Canelos, 1983). This result 
also seems to apply to notetaking activities during the study of text 
material and other types of printed instructional materials. 
Additionally, undergraduates seem to be sensitive regarding attempts at 
changing their notetaking behaviors, if such attempts are made to improve 
notetaking efficiency. This would indicate that undergraduate students 
are conscientious about notetaking, and therefore consider notetaking 
strategies vital to their learning. For example, after using an 
innovative teaching strategy, aimed at improving notetaking during 
lectures, Kilareski, Canelos, and Reinschmidt (1982) found that students 
had strong attitudes regarding the new notetaking strategy. 

While the notetaking strategy appears to be extensively used by 
learners, little is actually known about what types of notetaking 
strategies are better for acquiring specific types of intellectual skills 
such as: factual learning, conceptual learning, rule application, and 
problem solving. Furthermore, past research does not .yield a great deal 
of information regarding how notetaking is operationally contributing to 
the learning process from a cognitive processing perspective (Ganske , 
1981). The present study attempts to address this problem by 
operationally defining a notetaking strategy as a method of separating 
relevant to-be-learned material from background information given in 
ins·truction. This separation of relevant material for a specific 
intellectual skill, from irrelevant material seems to be the key 
information processing function of the notetaking activity. Hartley and 
Davies (1976) indicated three functional activities invo lved in 
note taking: 

1. identify and discriminate elements; 
2. identify and discriminate the relationships of those 

elements; 
3. identify how information l.S organized (Hartley and 

Davies, Note l, P• 27). 



The first two of these activities involve the.behavior of 
is relevant, and must be learned, from what is background 
the lesson. 

addition t 
structur: 
. format:i.o in · 

The notetaking strategy used in the present study was . 
1 directed overt activity strategy (DOA). The DOA notetakingca led 

the learner in separating relevant information that had to bst~•teo 
irrelevant information. Learning performance using the DOA et« 
evaluated on three types of intellectual tasks: spatial lea; :ate*' 
concept learning, complex concept learning. The performance :~ng, . 
using the DOA notetaking strategy was compared to subjects usi 9ubJ 
covert internal learning strategy, while learning from printedng th• 
instructional materials. The printed instructional materi als co . 
a workbook providing information about the human heart. The pri~~l: 
information in the booklet was complemented with drawings of tbe ~ 
~here were two types of.booklets. The printed info~ation was iden~f 
in both booklet types, in terms of content and organization. Howev 
booklet contained an illustration type drawing, and the other a liner , 
drawing. The instructional content in the booklets was designed toe 
the names of the parts of the heart, and how the parts interact dudn 
heart operation, and the blood flow sequence during heart operation. 1 

Experimental Design and Procedures 

The experimental design of this study was a 2x2x3 analysis of 
variance, having two between-subjects variables and one within-subjeeu 
variable. The first between-subjects variable was type of notetak!na 
strategy: directed overt activity strategy (DOA) and · the covert actiy' 
strategy (CA). The second between-subjects variable was type of 
instructional booklet : line drawing instructional booklet and 
illustration instructional booklet. The within-sub jec t s variable was 
of intellectual task: spatial learning task, simple concept learning 
task, and complex concept learning task. The intellectual tasks were 
measured by three separate tests: identification test, terminology ce 
and comprehension test. 

The first level of the notetaking strategy variable was the DOA 
notetaking strategy. Subjects in this condition were trained on how 
use the DOA strategy in a 10-minute training period prior to receiving 
instructional treatments . The purpose of the DOA strategy was to impr 
the learner's ability to abstract relevant information from the 
instructional booklet, for later performance on the three intellectual 
tasks. The key to the DOA strategy was to get the learner to actively 
respond to the information in the printed instructional materials. Tu 
accomplish this , the DOA strategy required the learner to respond on a 
notetaking sheet while reading through the instructional booklet. The 
notetaking sheet consisted of an 8xll sheet with a drawing of th~ heut J 
centered and filling up about two thirds of the sheet. The drawing of~ 
heart was a blown-up version of exactly what was found in the 
instructional booklet except . of course, no labels, arrows, or text as 
provided. There were two types of note t aking sheets: an illustration 
sheet for those subjects using the illustration drawing booklet, and a It 
line drawing sheet for those subjects using the line drawing booklet • 
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dition to active responding, the notetaking sheet provided the necessary 
ructure for helping the learner concentrate on the to-be-learned 
formation in the instructional booklet. 

The learner was instructed to use the notetaking sheet in the 
following way. First, while reading through the instructional booklet, 
rtren a heart part name and location was describe~ the name was to be 
written on the notetaking sheet near the correct location. Secondly, an 
t rrow was to be drawn indicating the exact spatial location of the part. 
~irdly, the instructional booklet described the interaction of the parts 
during heart operation, this information was relevant and should be 
tearned. The learner was instructed to draw a double-headed arrow 
indicating the set of two or three parts of the heart that interact during 

8 specific heart operation. For example, the superior and inferior vena 
cava fills up the right auricle, forcing open the tricuspid valve. Thus 
an arrow would be drawn from the superior a·nd inferior vena cava through 
the right auricle to the tricuspid valve. This procedure would be done 
while reading the instructional booklet until all the interacting parts 
were identified. Finally, it was important for the learner to understand 
the blood flow. So the subject was instructed to draw a dotted line 
through the ~ajor portions of the heart to indicate blood flow. The 
second level of the notetaking strategy variable was· the covert activity 
strategy (CA). The CA strategy required the subject to read through the 
instructional booklet and attempt to process as much information as 
possible from the instructional booklet. The CA strategy allowed the 
learner to use his or her own information processing or learning strategy 
that is typically used during academic learning. Since many college 
level learners have developed learning strategies on their own; it is 
likely that these innate strategies could be as effective as a learning 
strategy imposed during the instructional situation. 

The second between-subjects variable was the type of instructional 
booklet used during learning. There were two levels of the instructional 
booklet variable : line drawing booklet, and illustration drawing booklet. 
A variety of visual types are used to complement printed instructional 
materials, it is is likely that visual complexity could effect learning 
and the overall effectiveness of the DOA strategy or CA strategy. 

The within-subjects variable was type of intellectual task. The 
spatial learning task was tested by the identification test. The 
identification test was a 20-item multiple choice test designed to test 
the spatial learning of heart part location. The test contained an 
illustration drawing of the heart with numbers where each part was located. 
The 20 items appeared under the numbered drawing and were all worded in 
the following manner: 

Arrow number 4 points to the 
a. pulmonary vein 
b. pulmonary artery 
c. aorta 
d . tricuspid valve 
e. mitral valve 



The spatial learning intellectual task was considered the . 
three tasks. The simple concept learning task was tested ~as~er 
terminology test. The terminology test was a 20 item multl..Ylthe 

· · · 1 'b b h Pe c Each item gave a cr1t1ca attr1 ute a out a eart part or 
0 

• 

the subject had to identify the part or operation. The ite!:ratlCICl 
terminology test were worded in the following manner : on the 

The tissue which protects the 
inside lining of the pericardium 
is called the 
a. ex toxin 
b. epicardium 
c. endocardium 
d. myocardium 
e. ectocardium 

The simple concept learning task was considered of intermediate 
difficulty, between the spatial learning task and complex concept lea 
task. The complex concept learning task was tested by the 20-item 
comprehension test. Each item on the comprehension test was desigued 
te'st the learner's knowledge of how the parts interact during heart 
functioning. The items on the test involve the interaction of two, tbr 
or more simpler concepts about the heart, thus the name complex concept 
learning. The comprehension test is considered the most difficult of t 
three, and items on this test were worded in the following manner: 

When impure blood is entering the 
superior vena cave, it is also 
entering the: 
a. pulmonary veins 
b. aortic arch 
c. inferior vena cava 
d . pulmonary artery 

Subjects for the study were freshman psychology students from Oliio 
State University. Subjects participated in the study on a voluntn1 bu 
and received credit toward their final grade in their basic psychology 
course for participation. One hundred subjects signed up for the study. 
All subjects were given a pretest on human physiology and no subject !lad 
score in excess of 35% correct on the pretest. Subjects were randomly ~ 
distributed to type of i nstructional booklet, with 50 subjects in each OE 
the two groups; illustration drawing booklet and line drawing booklet . 
From there, subjects were randomly distributed to type of notetaking 
strategy; DOA or CA. In each of the two groups of instructional booklet, 
25 subjects used the DOA strategy, and 25 subjects used the CA strategy. 
Four separate classrooms were used so that each group of 25 subjects ~ad 
no way of knowing what was going on with the other groups. Subjects ~n 
the DOA groups were given training on how to use the DOA strategy during 
the first 10 minutes of their session. A set of instructions was read to 
the DOA groups on how to use the strategy, so each of the two groups . 
received identical instruction. The instructional booklets and notetakt~ 
sheets were then administer~d and subjects had 25 minutes to study the d 
booklets while using the DOA strategy. At the end of the 25 minute st~ y 
period, all instructional booklets and notetaking sheets were collecte 
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d the .test battery of three tests was administered. Subjects were given 

5 minutes to complete the test battery. Subjects in the CA strategy were 
ld to use their normal study strategy when studying the instructional 

: oklet. This was explained as the typical study strategy they use when 
·n a lecture or studying textbook material on their own. The CA subjects 
~re then given 25 minutes to study the instructional booklet. At the end 
of the 25 minute period, all instructional booklets and · any written notes 
vere collected by the experimenters. The test battery was then 
administered, subjects were given 45 minutes to complete the test battery. 

The resulting analysis of variance appears in Table 1. Statistically 
significant results failed to occur on the two between-subjects variables 
of strategy and instructional booklet and their interaction. This 
indicated that the visual type difference of line drawing or illustration 
did not effect learning and had no effect on strategy type used. However, 
there was a significant interaction between intellectual task and 
strategy, which could account for the lack of statistical difference 
between the overall DOA mean and CA mean. The within-subjects. variable of 
intellectual task yielded a statistically significant F-ratio (F(2,192 Df) 
= 64.701, p<.0001). A Tukey follow-up test set at a significance level of 
.01 was conducted to find the mean differences between the spatial task, 
the simple concept task, and the complex concept task. The spatial task 
mean (x = 14.06) differed significantly from the simple concept . 
task mean (x = 11.56) and the complex concept task mean (x = 10.65 ) . 
The simple · concept mean did not differ significantly from the complex 
concept task mean. This result indicated that the spatial task was in 
fact the easier of the three intellectual tasks. While the difference 
between the simple concept task mean was not statistically different, t he 
complex concept mean (x = 10.65) was lower than t he simple concept mean of 
(x = 11.56) indicting that the complex concept task was sligh t ly mo re 
difficult. ' 

The interaction between the strategy variable and intellectual task 
variable resulted in a significant F-ratio (F(2,192 Df) = 15.523, p<.04). 
The means involved in the significant interaction appear in Table 2. The 
significant interaction is graphically displayed in Figure 1. A Tukey 
follow-up test, with a significance level of .05, was conducted on the 
resulting means to locate the source of the interaction. Looking at t he 
DOA strategy level finds a statistical difference between the spatial task 
mean (x = 13.9) and both the simple concept task mean (x = 11.16 ) and 
the complex concept task mean (x = 11.02). However, the simple concept 
task mean (x = 11.16) and complex concept task mean (x = 11.02) did 
not differ statistically. Looking at the CA strategy finds the source 
of the inteEaction. Similar to the DOA level, at the CA level the spatial 
task m~an (x = 14.22) differs significantly from both_the simple concept task 
mean (x = 11.96), and the complex concept task mean (x = 10.28). 
However, unlike the DOA level, at the CA level there is a statistical 
difference between the simple concept mean (x = 11. 96) and the complex 
concept mean (x = 10.28). The source of the interaction is this difference 
between the simple concept mean and complex concept mean at the CA strategy 
level. 

Ct:: A 



This result indicates that as intellectual task d.ff" 
subjects using the DOA strategy had an information pro

1 1~ 
b . . h CA . h . . cessx .. over su Jects in t e group using t eir own innate st~ 

· · · h ateo• using their own strategy in t e CA group performed quite ~ 

spatial learning task and simple concept learning task. ;ell on 
group was able to abstract and retain more information fr OV!e•er 
instructional booklet about how the parts of the heart in~ tbe 
h · h h Wh · 1 b eract earts operation t an t e CA group. i e oth groups perf 
the less difficult side of the intellectual task scale the 

0:'4 ., 
allowed subjects to identify important information to help th A 1~ 
the more difficult intellectual task. e• fer 

Conclusions and Further Research 

The directed overt activity notetaking strategy addressed th 
l h f . 1 . d . . . 1'1!• e ements t at aci itate the cognitive processing of information.. f 

the use of the notetaking ~heet provided a structure for the learnet 
' hel~ effective~y ~rganize n:w to-be~l:arned. in~orma7ion . As Hattlt1 Davies (1976) indicated, this organizing principle is a significaQ.t 
of learning via notetaking. Secondly, the DOA strategy directed the 
learner to identify relevant information from the instructional bookl 
that would be needed to successfully perform on the three intelle-ctul 
tasks. Thus the learner is not le ft to his or her own decision 1111kioa 
is often the case, on identifying what should be learned and what will 
needed for test performance. Finally, the DOA strategy forces the 
·to be intellectually active during the study phase of learning. 'ftae 
learner is not passively reading or passively taking notes, but muat 'be 
active intellectually to complete the notetaking sheet while i.nteracti 
with the instructional materials. The CA strategy and DOA strategy 
probably did not differ on the less difficult in tellectual tasks becau 
the CA group's own study strategies were relatively effective. Keep iG 
mind here that the subjects were all beginning college level student• 
must have developed reasonably effective study strategies for this leve 
of academic development. It is likely that high school and te \nical 
school students may benefit more from such imposed strategies. However 
intellectual task difficulty increased, even slightly, the DOA strate&Y 
group significantly outperformed the CA group. 
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Of course, in this study the note taking sheet, intellectual tasks, 
and printed instructional materials, were matched on a one-to-one basis~ 
however the basic elements involved in the DOA strategy could be used f<n 
almost any type of print or lecture instructional materials. This woull 
require the instructor to develop some type of notetaking sheets or 
handout packs for each lecture. The not e taking sheets would provide the 
organization or structure needed to effectively interact with the lecture 
Of course, learners would have to be given instructions on how t o i.nterac 
with the notetaking sheets and the lecture. Finally, it would be 
necessary to organize the lecture quite well, and pace the lecture .so 
students can follow along and continue t o respond on their notetaking . . 
sheets. This type of note taking strategy, to aid the learner in acquirilll 
information during the lecture, has been tried at Penn State Engineerwg~ 
in a Civil Engineering course (Kilareski, Canelos, Reinschmidt, 19 8Z ) . 
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. civil Engineering course, a supplementary text was developed that 
~sisted of a series of notetaking sheets for each lecture. These 
:taking sheets required the learner to write in definitions, complete 
ations, solve simple problems, solve complex problems, and complete 
~grams, during the SO-minute lecture. Some of these activities were 

imple "fill in the blank" type of tasks; others required complex problem 
lving. However, the key here is that the notetaking sheets kept 

earners intellectually active during the lecture, provided a structure, 

111
a identified important material that should be learned. Both students 

nd faculty responded quite well to the Civil Engineering course 
eotetaking methodology. 

A similar notetaking approach was developed for an Engineering 
science and Mechanics course at Penn State Engineering (Pytel, 1984). In 
this course, the notetaking sheets were designed to complement television 
instructional materials. They were referred to as Lecture Notes and were 
developed into a workbook format. The purpose of the Lecture Notes 
workbook, in the Engineering Science and Mechanics course, was to insure 
that students would be active while viewing the television lessons. 
Similar to the Civil Engineering methodology, the Lecture Notes required 
students to write in definitions, complete equations, develop 
illustrations and diagrams, and solve simple problems. In the Engineering 
Science and Mechanics course, students responded quite favorably to the 
Lecture Notes, and the method does improve learning from the Engineering 
Science and Mechanics television instructional materials. 

These two applied examples of the use of a DOA type of notetaking 
strategy further confirms the positive effects upon learning of a 
notetaking strategy designed to: keep students intellectually active 
during the instructional sequence, point out relevant· to-be-learned 
material, and provide a structure or organizing principle. Further 
studies in this area should consider the effects of similar notetaking 
strategies when learning from different presentation modes such as lecture 
methods, video based instruction, and computer based instruction. 
Additionally, since it is likely that high school and technical school 
students would benefit from learning. notetaking strategies, such 
strategies should be further refined and tested using such students as 
subjects. Most high school level students ·have not yet developed learning 
and notetaking strategies that are effective and efficient . Further, 
primary level students and junior high level students would also benefit 
greatly from learning effective notetaking strategies if they were 
available. It has always been an amazing paradox that so much is known 
about learning strategies, of an external and internal nature, but few 
students are ever given formal instruction on these "learning how to 
learn" methodologies. Perhaps further applied research would tend to 
correct this serious pedagogical problem. 
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Table 1: Resulting Analysis of Variance. 

source Mean Squares Df £-Ratio Probability 

Strategy (A) 1. 203 1 0.029 .86 

76.003 1 1.823 .18 

(A) x (B) 42.563 1 1.021 .31 

41. 681 96 

Intellectual 
Task (C) 311.770 2 64. 701 .0001 

(A) x (C) 15.523 2 3.222 . 042 

(B) x (C) 4.263 2 0.885 .41 

(A) x (B) x (C) 3.523 2 0.731 .48 

error 4.819 192 

Table 2: Strategy by Intellectual Task Interaction Table of 
Means 

Spatial Simple Concept Complex Concept I 
Task Task Task I 

I 
I 
I 

DOA 13.90 11.16 11.02 I 
I 
I 
I 
I 

CA 14.22 11. 96 - 10 . 28 I 
I 
I 
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Statement of the Problem 

ators have recently been faced with the task of meeting the demands 

tr to educate students so that they become computer literate. In 

"Nation at Risk" report of the National Commission on Ezcellence in 

on recommended that computer science be required 9f all secondary' school 

(National Commission on Excellence in Education, 1983). An extensive 

of the literature revealed that many public school districts were deve-

computer literacy programs and expecting students to become computer 

ta. In addition, many higher educational institutions bad instigated 

c..,..,__.,er 1i teracy requirements for graduation. However, there were no known 

ds tor determining what aspects of computer literacy should be taught 

ious levels of education, and no effective means of measuring the level 

1111DPUter literacy possessed at various levels of education. A standardized 

of computer literacy was needed to facilitate the development of 

ter literacy courses that were appropriate to the needs of the students . 

an instrument would be critical for providing students with instruction 

suited to their level of computer literacy. 

Purpose of the Study 

The purpose of this study was to construct a valid and reliable criterion

•renced instrument to assess the computer literacy (knowledge, skills, a.tti

~a) of students. Three primary purposes for the Standardized Test of Computer 

ttracy (STCL) were identified. 

1. To document the computing competencies of students and to collect 
normative data. a.bout various subgroups of students. 

2. To justify revisions in the content of computing courses to reflect 
student needs. 
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To provide criteria for the placement of students in ap 
computing courses based on their level of computer lite~. 

Methodology 

The procedures f olloved in the development of the 

to contribute positively to the overall validity and reliability of tb* 

instrument. A twelve step model for the development and validation ot 

criterion-referenced tests was used as a guide for the development o! t'ill 

The methodology included the following steps (Hambleton, 1980): 

1. Preparation and/or selection of objectives. 
2. Preparation of test domain specifications. 
3. Writing test items "matched" to objectives. 
4. Preliminary review of test items. 
5. Determination of content validity of the test item~. 

a. Involvement of content specialists. 
b. Collection and analysis of examinee response data. 

6. Additional editing of test items. 
7. Test assembly. 
8. Setting standards for interpreting examinee test performance. 
9. !est administrations to criterion ~oups. 

10. Assessment of test score reliability and validity; compilation of 
score norms. 

11. Preparation of a us~r's manual and a technical manual. 
12. Periodic collection of additional technical information. 

The first step in the development of the STCL involved defining the 

domain of content (computer literacy) to be measured by the instrument and 

identifying appropriate computer literacy objectives or competencies. ! revitv 

of the literature was conducted to determine a definition of computer liteI'ICJt 

identify computer literacy competencies, and identify any existing test itelll 

or instruments measuring computer literacy. The following definition was 

adopted: 

Computer literacy is operationally defined as an understanding 
of computer characteristics, capabilities, and applications, as 
well as an ability to implement this knowledge in the skillful, 
productive use of computer applications suitable to individual 
roles in society. The knowledge and skills of computer literacy 
as defined above have been divided into four major categories ; 
computer attitudes, com~uter systems, computer applications, and 
computer programming. These four sections are defined below • .. 
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puter Attitudes refer to an individual's feelings about the 
rsonal and societal use of computers in appropriate w~s. 
sitive attitudes include an anxiety free willingness or desire 

0 use the computer, confidence in one's abilities to use the 
eOlllPuter, and computer responsibility. 

eoinputer Systems refer to the appropriate, knowledgeable use of 
lqllipment (hardware) and programs (software) necessary for computer 
J.Pplications. This requires understanding and abilities in the 
following areas: computer functions, computer hardware, computer 
80rtware, computer systems configuration, computer terminology, 
bittorical ·development, and the operation of computers. 

Computer Applications refer to the ability to responsibly evaluate, 
select, and implement a variety of practical computer applications 
to do meaningful and efficient work based on an understanding of 
the following: general types of applications, capabilities and 
limitations of applications, societal impact (past, present, and 
tuture), evaluation and selection techniques, and specific appli
cations (word processing, data base management, spreadsheet/finan
cial management, statist.ical analysis, g=aphics, and educatioil.al 
applications). 

Computer Programming refers to the ability to direct the operation 
of the computer through the skillful use of programming languages 
(high level as well as softvare languages). This requires an 
understanding of problem solving strategies, algorithins and flow
charts, languages, and programming skills. 

lext, computer literacy competencies were collected from a variety of 

s, such as computer literacy course outlines, curriculum guides, text-

, and computer literacy research studies reported in t he literature. 

Computer Literacy Objectives", developed as part of the Computer Literacy 

conducted by the Minnesota Educational Computing Consortium (Klassen ·et 

• 1980), were reviewed and accepted for the initial list of computer 

!n attempt was made to ensure a more comprehensive and valid list of 

llpetencies for the STCL domain specifications. A survey was sent to 327 

lalputer education specialists. Each computer specialist was asked to read 

the Purpose of the STCL and the ope~ational definition of computer literacy, 

lad then "'Z'ite two computer literacy competencies for each of the four sections 

~the definition. The computer specialists were selected from the following 
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sources: 

1. The participants of the National. Computer Literacy Goal• 
Conference (Seidel, Anderson, and Hunter, 1.982). 

2. 

3. 

4. 

s. 

The presenters at the National Educational Computing Cour-.IDI' 
1982 (Smith and Moum, 1982). -

Computer Consultants listed in :the 1.2§J Classroom QQmpute?." 
Directory .Qf Educational Comnuting Resources, Part III: "to~ 
and Regional Resources (Kelman, 1983). 

The members of the International Council for Computers in Ed1&ca 
li.sted in the April 1983 issue of~ Computing Teacher (Moiuri1ana.. 

Names of instructors derived from a listing of colleges ana 1IDt 
si ties offering summer school computer courses in the March 1982 issue of ~ Computing Teacher (Moursund, 1982). 

The list of ~omputer literacy competencies obtained from &pproximatelJ 

90 computer specialists who responded to the survey was then combined with 

l!st of competencies identified from the literature. 

competency was made by counting the number of individuals who mentioned •&Ch 

competency. The entire list of competencies was then reviewed by the STOL 

steering committee. A total of 87 competencies were selected for inclusion 

in the STCL domain specifications based on the following criteria (Klein and 

Xosecoff, 1973): transferability within the domain, widely accepted by cont 

specialists, terminality, transferability outside the domain, and ease of 

scorability. The competencies were then categorized into the four secti~~ 

of the definition (nine for computer attitudes, 24 for computer systems, 33 

for computer applications, and 21 for computer programming). 

The review of the literature revealed three valid and reliable computer-

related instruments that were revieved for possible inclusion in the STCL. 

8 to deve 

o! these 

, aeventee: 

consist en 

Domain E 

,oposed by 1 

168). The 

lnatrumen t, 
"The Minnesota Computer Literacy and Avareness Assessment" (Klassen et al.• 19-BC 

lines for YI 
The Computer Anxiety Index (CAIN) (Maurer, 198 3), and the Beliefs About Compute! 

Scale (BACS) (Ellsworth and Bovmail°, 1982) were reviewed to determine if a1lY 

portions of the instruments were consistent with the computer literacy defini• 

tion and competencies for the STCL. 
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opinion of the steering committee that "The Minnesota Computer 

and Awareness Assessment" did not contain test items that were appro

Most of the. items on the Minnesota instrument were know-

comprehension level questions. One of the goals 14entified by the STOL 

committee vas to develop an instrument that included test items that 

' high level cognitive skills as identified by ]loom's Taxonomy of Edu-

Objectives. (Bloom, Englehart, Rill, and KrathvQhl, 1959). An attempt 

e to develop an instrument that measured high level computer literacy 

, such as application, analysis, synthesis, and evaluation skills. The 

seemed to measure only knowledge and awareness aspects of 

as defined for the STCL. The STCL steering committee concluded 

items could be written to measure computer-related skills. 

The CAIN (Maurer, 1983) and the :BACS (Ellsworth and Bowman, 1982) were 

·dered to be appropriate for the computer attitudes section of the STCL. 

of these instruments conaisted of Likert-type items and were shown to be 

d and reliable measures of students' attitudes and anxiety towards computers . 

a twenty-six item scale with a test/retest reliability of 0.90 and 

consistency reliability estimate of 0.94 (Maurer, 1983). The EACS 

a seventeen item scale with a test/retest reliability of 0.85 and an inter

consistency reliability of 0.77 (Ellsworth and Bowman, 1982). 

Domain specifications for the STCL were developed based on the suggesti,na 

posed by Popham (1980) and others (Berk, 1980; Millman, 1974; Hively et al., 

'68). The Domain specifications contained a description of the purpose of the 

al., 19~trument, the definition of computer literacy, the list of competencies, guide

ComputJlnee for 'Wl'i ting effective multiple choice i tema, and sample items • 

. efini• 

866 
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The STCL domain specifications were distributed to a team of fifteei 

computer literacy specialists in the department of Professional Stu~~ ... ea 1Jl 

Education at Iowa State University. Each specialist. vas asked to Yrite 

multiple choice questions for ten or eleven of the competencies in the '-Ollllm'il!a 

Systems, Computer .lpPlicationa, and Computer Programming sections of the ~ 

'l'vo questions were written for each competency in the three sections mention.a. 

above. Thia produced a total of 186 test questions. The test item writera 

were encouraged to incorporate diagrams, illustrations, and other creative 

devices into appropriate questions to ensure a variety of test items at all 

levels of Bloom's Taxonomy of Educational Objectives (Bloom et al., 1956). 

The 186 test items written by the computer specialists were reviewed, 

edited, and revised by the principal researcher. The entire collection of it 

was then divided into two sets, each containing approximately 90 questions r .. 

lated .to the competencies plus fourteen items involving demographic inform&ti 

The test items were then pilot tested to collect data for an empirical item 

analysis so that revisions could be made to improve the content 

e as.ta rr 

items. Jked to rate 

The two sets of test items were each administered to two criterion groups lt the item 

as recommended by Berk (1980): an instructed group of students and an unin- • it vas (3) 

structed group of students. The instructed group consisted of forty-four subject Berk's ( 

forty-one college students enrolled in two educational computing courses and referenced ir 

three computing instructors in the College of Education at Iowa State Univer- reject each : 

sity. The students in these courses were considered instructed in computer 

literacy because a course titled Introduction to Computer Applications va.s a 

prerequisite to each course. The uninstructed group consisted of thirty-five 

students in education courses who had not ta.ken a computer literacy course 

previously. Students in these courses who reported that they had taken a 

computer course were not included in the data analysis . 
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data from each set of items, each section of the test, and each 

group were analyzed by obtaining the following statistics: 

iances, standard deviations, item difficulty indices, item discrim

the frequencies of students responding to each distractor 

These statistics were carefully analyzed to identify items that 

to be revised or discarded to improve the content validity of the test. 

empirical item analysis, a judgmental item analysis 

of nine computer specialists at Iowa State University. 

specialists were asked to examine each item and its respective 

and make a judgment about the item-competency congruence and the 

A rating scale like one proposed by Rovinelli 

rate how well each item measured the compe

it wa.s intended to measure (1-poor, 2-fair, )-average, 4-good, 5-excel

), The mean ratings for all of the judges were calculated as an indica-

of the degree of item-competency congruence for each item. The higher the 

er, the more congruent the item-competency match. The judges were also 

to rate the technical quality of the item. -by indicating whether they 

t the item should be rejected (1), accepted with revisions (2), or accepted 

Berk's (1980) guidelines for the selection of items for a criterion-

llferenced instrument were considered in the decision to retain, revise, or 

llject each item. The criteria for acceptallle items a.re summarized in the 

following manner: 

~ characteristic 

Item-competency 
CO!lgruence 

Difficulty 

Criterion 

Matches objective measured 

Difficult for uninstructed 
group. Easy for instructed 
group. 

Index value 

mean rating (3.00-5 .00) 

0-50 (uninstructed) 

50-100 (instructed) 



~ characteristic 

Discrimination 
(DISuigd) 

Discrimination 
(item-score 
correlation) 

8 

Criterion 

Discriminates between 
instructed and uninstructed 
criterion groups 

Discriminates within each 
criterion group 

~a a result of the empirical aiid jud8nJental 

Index .!...al'U, 

positive indez { 

eighty items were selected for the three sections of the STOL: 

for computer systems, twenty-eight for computer applications, and twen~ 

for computer programming. To ensure that the items included in the final tit 

were representative of the domain of 

that each competency was measured by the test. 

analyzed, it became apparent that some of the competencies needed to be 

to more accurately reflect the actual competencies measured by the test. 

tencies that expressed the same basic skills were combined into one eompe 

and competencies that expressed more than one skill were separated into 41 

competencies. The final list of computer literacy competencies contained t 

competencies: twenty-five in computer systems, twenty-five in computer appl 

tions, tventy-one in computer programming, and nine in computer attitudes. 

The completed version of the STOL was divided into 

ground Information, Computer Attitudes (CAIN and BA.CS), Computer Sys~ems, 

Computer Applications, and Computer Programming. The instrument was designe4 

so that it could be adnllnistered as a whole or by section. 

The STCL was administered to two groups of subjects, instructed and un- i ere 
instructed students, in orde~ to determine performance standards, demonstrate te 

the test's validity and reliability, and to determine normative data. The C!II C 

was not administered at this time because validity, reliability, and normative ed 

data had been collected by Maurer in 1983. lt?uc· 
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group of subjects consisted of 152 college students vho had 

truction consistent vith the computer literacy competencies in a 

,d Introduction to Computer Applications. The uninstructed group of 

nsisted of 110 college stu~e~ts whc ~~~ ~~t taken a computer cours~ 

e computer literacy competencies. 

uig the administration of the test to the tvo criterion groups, 

e standards~ or cut-off scores, for the total STCL and each of its 

vere determined by the method proposed by ~erk (1976). This method, 

similar to the Contrasting--Groups Method (Hambleton, 1980), involved the 

ation of the point of intersection of the frequency distribution curves 

uninstructed· and instructed groups. · 

test score corresponding to the .point of intersection for each section 

test was then evaluated by the principal researcher and the steering commit

determine vhether it was a reasonable and appropriate criterion for classi-

1tudents as masters and nonmasters of computer literacy. If the per! ormance 

identified with this method was not considered appropriate, a standard 

t based on the judgment of the steering committee. 

Internal consistency reliaoility coefficients for the total STCL, each sec

and each criterion group were estimated using the Kuder-Richardson 20 reli

ty formula (Ebel, 1972). Internal consistency reliability for the BA.CS was 

ted vi th coefficient alpha (Cronbach, 1970). Since the instrument has 

teristics of both norm-referenced and criterion-referenced tests, a reliability 

creater than 0.70 was considered an acceptable reliability coefficient (Iowa 

\tt University Test and Evaluation Services, 1983). 

Construct validity for the total STCL and each of its sections was deter-

.Qed by calculating the a.mount of d.ifference between the mean score of the in-

ll'ucted and the uninstructed groups. The means for the instructed group shoul d 

870 
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be s~fica.ntly higher than the means for the unistructed group. A atati 

cally significant (p 0.05) difference between the two means was consid.el'ed 

asa.r;y to demonstrate 

A T-test was used to determine if the differences between the means or the 

groups were significant at the 0.50 level (Ma.son and !ramble, 1987). 

Decision. validity for the entire STCL and each section was determined br 

summing the percentage of uninstructed students who were classified as nonmaet 

of computer literacy and the percentage of instructed students who were claait 

as masters of computer literacy. Students who scored 

• Indi~ 

classified a.s masters of the content, and students who scored below the cut-ott ~ere hig 

score were classified as nonmasters of the content. The number of instructed 

students classified as masters and the number of uninstructed students classiti 

as nonmasters should be high to demonstrate that the decisions made baaed on 1he 

test scores are valid decisions. In other words, the higher the total percen 

of students who performed on the test as they were expected 

decision validity the test contained (Hambleton, 1980). 

Normative data for the two criterion groups, uninstructed and instructed 

' 1982). 

college students, were collected for the entire STCL and each section of t ht tea~ The perc 

The mean score, standard deviation, range, frequency distribution curves, and 

percentile scores were reported for the total STCL and each of its sections. 

The final step in the development of the STCL was the preparation of a com

plete STCL package that was sponsored by the Iowa State University Re~earch 

tests for 

be used 1 

lar or d j 

n-m groups < 

Foundation (ISURF) for publication. The components of the complete STCL package "nts in a p; 

are the following: the Achievement Test containing 80 multiple choice test items ~e. The pe. 

divided into three sections, Computer Systems, Computer Applications, and Compute~nts in ins 

Programming; the Computer Anxiety Index containing 26 items; and the Test Adlnini'1ecified pe 

strator's Manual containing the definition of computer literacy, the competency The f:re 

list, the normative group tables, the administration instructions, and the Comput~at for boi 
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The complete STCL package or any of its components may 

d through the College of Education at Iowa State University. Scoring 

~ay be accomplished at Iowa State University's Test and Evaluation 

group a.ct>res, and item analy.ses are provided for the 

Results 

means, standard deviations, and ranges for the STCL and its sections for 

terion group are reported in Table 1. The mean scores for the instructed 

vtre higher than the mean scores for the uninstructed group by one to two 

deviations for all sections of the test except the BACS (Ellsworth and 

, 1982). The mean scores for the BACS suggested that both instructed and 

ructed subjects had more positive attitudes about computers than negative 

lower scores in~icated positive· attitudes toward computers. On 

......,. __ _ e of 1-6, with 1 being the most positive, the mean scores coverted to aver-

ntings were 2.27 for the instructed group and 2.50 for the uninstructed 

scores and corresponding raw scores for the total S'l'CL and its 

ata for each criterion group are presented in Tables 2 and 3. These tables 

be used to compare students' scores on subsequent testings of the STCL with 

ar or differing norm groups. The change in percentile scores for similar 

:-ch groups over many subsequent testings could be used to substantiate that stu-

packa&e lrts in a particular group, as a whole, are becoming more or less computer liter

st itemt ~. The percentile scores of students could be used as guide for placing stu

Computertite in instructional treatments based on whether they score above or below a 

rt A.dmin!~cified percentile. 

t ency The frequency distributions of raw scores for the total STCL and each sub-

Comput& t for both criterion groups are shown in Figures 1 through 5. The differences 
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in the frequency distributions between the two criterion groups can be 

easily seen and evaluated if the two distributions are sho'W?l on the 

The points of .intersection of the two distribution curves for each 
1 

test were identified as the cut-off scores for classifying students .. 

and nonmaaters of the content measured by each section 

resulting cut-off scores are reported in Table 4. 

The steering committee evaluated the cut-off 

method and concluded that the out-off scores were not appropriate it 

classifying students as masters and nonmasters of computer literacy. 

ing committee felt that computer literate individuals should be able to 

more of the items correctly than .the cut-off scores suggested. 

for the instructed group in ea.ch section vas considered a more 

off score .!or ea.ch section of the test. The cut-off scores recommended 

steering committee are reported in Table 5. 

Item statistics for ea.ch STCL test item were 

groups and are reported in Table 6. The Difficulty Indices were dete 

computing the percentage of students in ea.ch group who answered the 1 t• 

rectly. A range of 0 to 100 was possible, with 100 

of difficulty. Two different Discrimination Indices 

The first Discrimination Index computed was the correlation between 

score and the total test score. A range of -1.00 to +1.00 was possible vitla 

indicating the highest level of discrimination between the students within 

group. The second Discrimination Index was the Uninstructed-Instructed G1'Q'QP 

Difference Discrimination Index (DISuigd) (B~rk, 1980). It 

subtracting the Difficulty Index for the uninstructed group 

Index for the instructed group, yielding an index of -100 to +100. 

the index, the more the item discri minated between students in the 

group and students in the uni nstructed group. 

d: 
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in Table 6 are the competencies measured by each item, the 

etency congruence rating from the judgmental analysis, and the number 

ects who omitted each item. An item-competency rating was not reported 

that were written following the judgmental &Dalyais. However, they 

itten based on the ll_lJ8ges·tions of the computer specialists and vere thus 

congruent with the competencies. 

e STCL as a vhole was shown to be ver;r reliable, as reported in Table 7. 

estimates were o.86 for the instructed group 

"Z-.t.91 for the uninstructed group. The internal consistency relia.bili ty esti.-. 

iterion 

ined bJ 

:n cor-

for the individual subte~ts were somewhat lover, but still indicated that 

wbtests were reliable for at least one ot the ·criterion groups. 

Content validity for the test items was established during the development 

Tlle use of computer specialists to identify competencies that 

representative of the domain of content, the ~iting of test items matched 

~e competencies, and the item and judgmental analyses all contributed posi-

1 to the content validity of the test. 

Construct validity was demonstrated for the total STCL and its subtests by 

differences between the maan scores of the instructed and unin-

and showing that the differences were statistically significant. 

actual differences between the two criterion groups revealed that the mean of 

with +1.<.\ instructed group was at least one standard deviation above the mean of the 

tin each "· oW&tructed group for every section except the :B.ACS. T-tests were calculated 

Group 

by 

determine whether the differences were significant. The results of the T

Iits, reported in Table .. 8, indicate that there were significant differences be-

ficul ty ~n the mean scores of the two criterion groups for the total STCL and each of 

ugh er ~sections. This indicates that the differences did not ocl!UX by chance and 

1cted ll Pa to establish that the instrument is construct valid. 

874 
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The STCL and each of 1 ts subtests were shown to have a high degree Of 

sion validity beoause a high percentage of the students scored as their 

group indicated they should. In other words, the higher the percentage ot 

atructed atudents who scored above the established cut-off score and the 

the percentage of uninstructed students who scored below the cut-off aco~ 

higher the decision validity of the instrument. The established cut-oft 

a:od corresponding percentages are reported in Tables 4 and 5 for each ot 

methods used for establishing the cut-off scores. 

the cut-off scores yielded percentages of appropriately classified 

were high enough to indicate a high degree of decision validity. 

Possible Uses of the STCL 

There.are several possible uses for the STCL. The prima.ry goals for 

were to assess the computer literacy of students at various educational l 

and to guide the development of appropriate instruction 

become computer literate. These primary goals could be accomplished by usie 

STCL in the following ways. 

Cut-off scores could be established in order to 

computer literacy. Student scores could be compared 

could then be used as one of the criteria for assigning students to course• 

priate to their degree of computer literacy. A cut-off score could be id 

as one of the criteria necessary for students to ·test out of a particular 

or segment of a course. For example, a student who scored above the cut-oft 

on the Computer Systems and the Computer Applications sections of the STCI-t 

below the cut-off score on the Computer Programming section could be placed 1D 

course dealing strictly with computer programming. 

87!l 



STCL, but 

15 

identify the specific computer literacy competencies 

possessed by individuals in a particular course or group. The 

STCL are keyed to the competencies, so an examination of indi-

ponses to each item could provide appropriate diagnostic information. 

on could then be designed, or revised, to ensure that the students master 

tencies that were lacking. 

STCL could be used to idenfify persons who are highly computer anxious. 

towards computers may inhibit the subjects' interaction with computers 

equently influence their level of computer literacy. Persons who are high

ter anxious may benefit from treatments designed to decrease their anxiety· 

to receiving instruction about the oognitive aspects of computer literacy. 

!he STCL could be administered to a variety of norm groups for the collection 

co~prehensive norm data. The normative information from a wide variety 

ps coul:d be used to identify groups in need of instruction. Subsequent 

_....,.atrations of the test to the same groups following instruction couid provide 

le information about the quality of the instruction and could influence the 

on of the instruction. 

Sllllm:ary of Results 

1. The STCL was found to be a valid measure of co?Dputer literacy. 

2. The STCL was found to be a reliable measure of computer literacy. 

3. The STCL CJuld be used as one of the criteria to classify students as 
computer literate or not computer literate. 

4. The STCL could be used to facilitate decisions about the placement of 
students in computer literacy courses. 

5. The STCL could be used to document the computer literacy competencies of 
students, and could be used in identifying instructional needs and goals. 

6. The STCL could be used as a basis for. the design and/ or revision of 
appropriate computer literacy instruct.ional programs. 

87fi 
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Table 1. Means, standard deviations, and ranges of total .!l'1'CL 
criterion group 

Mean score 

Instructedc 

Oninstructedd 

Standard deviation 

Instructed 

Uninstructed 

Actual range 

Instructed 

Uninstructed 

Possible range 

Section Ila 
Attitudes 

38 . 70 

42 . SO 

9.49 

8 . 19 

25-64 

23 - 62 

17-102 

Section Ill 
Systems 

18.62 

11. 70 

3.83 

5 .11 

8-27 

0-25 

0-29 

Section IV 
Appl i cations 

17.50 

10.82 

4 . 31 

5.10 

0-26 

0-23 

0-28 

Section v 
Programming 

11.09 

5.72 

3.79 

4.59 

0-20 

0-19 

0-23 

aPart One, the Beliefs About Computers Scale (Ellsworth and Bowman, 1982): 
lower the score, the more positive the attitude toward computers. 

bTotal score for Sections III, IV , and V combined. 

cN•l52. 

dw-110. 

877 
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Ta~l• 2. Percentile scores and corresponding rav acorea for 
l'1'CX. and aubteata for inatructed criterion qroup 

Jtav Score• by Section 

n• 
\tile Part l Part 2 

'l'otale 
teat 

100 
99 
98 
97 
95 
94 
93 
92 
91 
90 
89 
88 
87 
86 
85 
84 
82 
81 
78 
77 
76 
75 
72 
70 
69 
68 
66 
64 
63 
61 
59 
58 
57 
56 
SS 
53 
50 
49 
47 
46 
43 
41 
40 
38 
35 
34 
31 
30 
28 
24 
22 
14 
12 

9 
8 
4 
3 
2 
l 

u 
63 
59 
56 
53 

49 

48 

46 
45 

44 
43 
42 

41 

40 

39 

38 

37 

36 

35 

34 

33 

31 
30 
29 

26 
25 

5 
2 

s.o 
4.6 

4.0 

3.8 
3.6 

3 . 4 

3 . 2 

3.0 

2.8 

2 . 6 

2.4 

2.2 

2.0 

1.8 
l.6 

1.4 

27 
26 

25 
24 

23 

22 

21 

20 

19 

18 

17 

16 

15 
14 

11 
10 

9 

26 
25 

24 

23 

22 

21 

20 

19 

18 

17 

16 

15 

13 
12 

20 
19 
18 

17 

16 

15 

14 

13 

12 

11 

10 

9 

8 

4 
3 

69 
68 

64 
62 

61 

60 

59 

58 

57 
56 
55 

54 

53 

52 

51 

so 

49 

48 
47 

46 
45 

44 
43 

42 

41 
40 
38 

34 
33 

29 
27 

26 

acanputer Attitudes. Part 1 is the Beliefs About 
Computers Scale (Ellsworth and Bowman, 1982) with a possible 
ranqe of 17-102, l7=most positive computer attitude. Part 2 
is the Computer Anxi ety Index (Maurer, 19831 with a possible 
ranqe of l-6, 6•hi9heat level of computer anxiety . 

bComputer Systems (maximW'll possible acore•29l. 

cComputer Application• (maximum possible acore•28) . 

dComputer Programming (maximlllll possible acore~23} . 

eSectiona . IIl, IV, V combined (maximum possible · 
acore•80). 
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Taole J. Percentile •core• and corre•pondinq rav acorea for 
l'!CI. and aubteata for uninatructed criterion group 

Jtav score• by Section 

•tile 
Ila 

Part l Part 2 
Total• 
teat 

100 
99 
98 
97 
96 
95 ,. 
93 
92 
91 
90 
89 
88 
86 
85 
83 
81 
80 
79 
78 
77 
75 
74 
69 
68 
63 
60 
59 
56 
51 
so 
47 
46 
45 
43 
42 
39 
36 
35 
31 
28 
26 
25 
24 
23 
20 
15 
14 
13 
10 

8 
7 
s 
4 
3 
2 
1 

62 
61 

58 
57 
56 

54 
53 
52 

50 

46 

43 

42 

41 
40 

39 
38 

36 

33 

31 

28 

27 
25 
23 

5 . 0 

<1.6 

4.0 

3.8 
3.6 

3.4 

3.2 

3.0 

2.8 

2.6 

2.4 

2.2 

2.0 

l.8 

l.6 

l.4 

25 
2<1 

23 
21 
20 

l9 

18 
17 

16 

15 

13 

11 

10 

9 

B 

7 
6 

5 

4 
3 
2 

l 
0 

23 

22 

21 

19 
18 

17 

16 

13 

11 

10 

9 

8 

7 

6 

5 

' 
2 

l 
0 

19 
18 
17 

16 
15 
13 

12 

11 
10 

9 

8 

7 

5 

3 

2 

l 

0 

63 

62 
58 
57 
55 

52 

48 
45 

H 
43 
42 
39 
38 
37 
36 

35 

34 

33 
31 
30 
29 

27 

25 

24 
23 

20 

19 

18 
17 

14 
12 
10 

g 
8 
5 
3 
2 

•computer Attitudes . Part l is the Beliefs About 
Computers Scale (Ell•worth and Bowman, 1 982) with • . poasible 
range of 17-102, l7•most positive computer att i tude. Part 2 
is the Computer Anxiety Index (Maurer, 1983) with a possible 
range of l-6, 6•highest level of computer anxiety . 

bComputer Systems (maximum possible score•291. 

cComputer Applications (maximum poasible •core•28). 

dCcmputer Programming (maximum possible score•231 • 

•sections I l l, IV, and V combined (maximum poasible 
•core•80). 

f able 

-
sec ti 
of t• -
111. 

1v. 

v. 
Tot.a 

dist 
197E 

the 

Tal 

S• 
0 
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fabl• • • Cut-off scores (Berk, 1976) for total 9'1'Ct and subtests and percentages 
of criterion groups classified as aasters and nonmaaters of the content 

Percentaqe of criterion groups appropriately 
claHif ied •• masters and nonmasters of the content 

section Cut-of~ tJninstructedb Instructedc l!t1th 9roupad 
of tHt score (N•llO) (N•l52) (N•262) 

III . Sy at~• 14 68 89 81 

IV. Applications 13 70 88 81 

v. Proqrlllllllin9 6 56 95 79 

Total teat 37 78 84 81 

4Cut-off was determined by the point of intersection between the frequency 
distribution curves for the uninstructed and instructed criterion 9roups (Berk, 
19761 . 

bPercentaqe of uninstructed 9roup who scored below .the cut-off score. 

cPercentaqe of instructed 9roup who scored above the eut-off score. 
d Percentaqe of both groups who scored above or below the cut-off score as 

their criterion group indicated they should . 

Ta.bl• 5. cut-off scores set by steering committee for total 9'1'Ct and subtests and 
percentaqes of criterion groups classified as mas ters and nonmasters of 
the content 

Percentaqe of criterion group appropriately 
classified as masters and nonmasters of the content 

Section Cut-off4 Uninstructedb instructedc Both groupsd 
of teat score (N•llO) (N•l52) (N• 262) 

III. Systems 19 90 51 67 

IV. Application a 18 90 51 67 

v. Proqramming 11 85 54 67 

Total teat 47 92 54 70 

8 Cut-off was determined by the judgments of the steering committee to be the 
111ean score for the instructed group . 

bPercentage of uninstructed group who scored below the cut-off score . 

cPercentaqe of instructed group who scored above the cut-off score. 

dPercentage of both groups who scored above or below the cut-off score as 
their criterion group indicated they should. 
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Tallle '· ftCI. tHt-itea analyaia data frOll inatl"\lc:ted and 
1111inatruc:tad criterion qroupa 

tJninatruc:ted Inatruc:ted 

It• Ccmp8 I-Cb o.itac: Diffa Diac:• oaiU Diff Diec f 
DISu.iqd 

1 11 .. , 19 53 . 41 2 " .32 u 
2 12 • . 2 ' 10 . 21 2 91 .21 11 
J Sl •.o 7 " . •9 0 ., .33 13 • 14 •• 2 5 S5 . 3' 0 70 .02 15 
5 14 C.6 6 " •• 6 0 71 .22 14 

' SS C.2 34 2S .27 2 u . 26 16 
7 S6 C.6 22 36 . 53 0 36 .33 0 

• S7 c •• 13 55 .62 0 12 .3' 27 

' SI • u . 37 0 71 . 1s ls 
10 S9 3.8 20 ,2 . 60 0 19 .10 27 
11 ., 4.2 15 S3 ••• 1 75 .32 22 
12 SlO l.7 12 " . 37 0 S6 .21 -1 
13 Sll C.7 27 20 . 20 1 20 .09 0 
u S12 •• 6 2C •:Z .12 0 so .16 I 
1.S Sl3 11 39 .23 0 62 .27 23 
u SU 11 30 ... 0 3' . 11 9 
17 SlS C.2 15 n .63 1 77 . 26 16 
11 516 4.• 4 5.S . 31 0 70 .Cl 1.S 
19 516 C.6 11 " .39 2 77 .11 31 
20 517 C. 4 38 2C .49 1 5S .25 31 
21 517 4.0 34 37 .SC 0 61 .29 2C 

" Sll 3.0 17 5.S .JC 1 51 .o~ 4 
23 S19 4 • .s 12 37 .SB 0 43 .25 6 
24 120 31 16 .09 1 55 • .51 3' 

Sll 
25 120 21 " ·" 1 72 . '2 25 

121 
2, 122 '·' 15 " .31 0 93 .31 " 27 a23 3.• 20 39 ·" 0 63 .30 2C 
21 12• ' 19 .2.s 0 37 .17 11 
2t 12.S c. o 7 .. .30 0 t2 . lt " 30 Al 3 . 0 11 " • oc 3 51 .20 3 
J1 Al 11 ,0 ... 2 55 .u -s 
l2 Al ' 41 .29 l " .30 23 
ll AC 4.0 4 ., ·" 1 ti .28 11 
l4 A5 3.0 5 50 .40 3 76 ·" 26 

A6 • • 5 
35 A7 • . l 5 62 .57 1 ., .38 25 
36 A7 •• o 5 21 .23 1 32 .23 11 
37 Al 3.8 5 59 .u 1 75 ·'' 16 
JI A9 ••• 9 71 .58 2 93 .25 22 
3t AlO 4.2 22 52 .60 2 11 .Cl 2' 

All 

•competency that item meaaurea. Code raf ara to tha 
aection of the teat (Syatem- s , Applications-A, Proqramminq-PI 
and the nWllber of the compatancy f roa the liat of competenc:i•• 
in Appendix E. 

bit.,,...competency c:onqruence <-•n ratinq of judqea on a 
acala of 1-5, S•hiqh c:onqruanc:al • 

c:MWllber of atudantl vho oaittad the it ... 

dnttfic:ulty Index (parcant of atudanta who anavarad it .. 
correctly, 0-1001 . 

•Di•c:rilllination Index (itaa-acora correlation, 
-1. 00-l. 001. 

funinatructad-Inatl"llctad Group Diffarance Diac:riaination 
Index IDiffI - Dift0 , -100 - +1001. 

·aa1 



Table '· t~tinuedl 
Oninetructmd In•tl'\lcted 

iu. cc:mp• 1.<' Olait•c Diff~ Di•c• QaiU Ditf Disc t 
DISuigd 

•O AlO •• 6 21 5l .17 2 11 ·" lt 
All •• 2 

. 21 10 '1 A12 •• 2 21 12 .32 1 12 
AU 

u A12 ••• J' J6 .36 2 " .JI 53 
All 

43 AU 13 34 .59 1 30 .43 •4 
A15 

.30 •ll 

" AU 12 54 .40 1 33 
45 A16 •• J 12 JI . 41 1 40 .36 l 

All 

" A16 15 15 . 62 1 92 . J6 11 
A11 J.6 
AU •• 4 

l 

" All 5.0 11 60 .43 1 62 .4l 

" AlO •.o 15 11 .09 1 " .37 u 

" All 3.6 21 JO .56 1 51 .ll 21 
50 All 20 59 ·" 1 14 .31 25 
51 All 13 46 .21 1 " .l1 2 
5l All 11 17 .01 l l9 .11 12 

All 
A25 

53 A24 5.0 12 41 .26 1 u .23 25 
A25 J.I 

54 A24 4.6 16 47 .40 1 70 .'2 23 
A25 4.0 

55 Al• 21 31 .39 2 " .40 16 
Al5 

56 Al4 1' 13 .27 1 ll .15 10 
A25 

57 A25 2• 22 .62 1 " .•o 26 
51 Pl J.4 17 41 .37 1 " .34 3 

12 3.4 
59 Pl 4.7 26 45 .75 2 67 .51 22 

. 60 Pl 4,6 30 25 .51 2 45 . 26 20 
u " 5.0 25 61 ·" l " . 21 3 
62 PS 5 . 0 25 71 .58 l 12 .37 11 
63 P5 5.0 26 61 .73 l 73 .36 12 

" " 4.6 34 36 .73 1 50 .so u 
'5 P4 4. 4 39 " . 66 7 42 .25 _, 

P7 

" Pl 3.5 37 15 ·" 1 " .32 33 
67 Pl 3.5 J7 45 .63 l 63 .21 11 

" P9 5.0 39 l7 .39 1 45 .22 18 

" P9 5.0 32 " .67 1 56 . J5 7 
70 PlO 3.1 21 16 .J6 1 77 .52 61 
71 Pll J.O 34 20 .41 1 25 .l4 5 
72 P2 4.4 3' 21 .56 2 26 .lo 5 

P7 
P12 
PU 

73 P15 4.6 41 JI .11 2 65 . l5 l7 

" Pl5 4 .1 41 61 . 19 2 10 .33 19 
P16 4.1 

75 P15 4.1 " 30 . 58 2 JO . 40 0 

" PlS 4.0 42 41 72 2 J2 . 3' -9 
Pll 3 .1 

77 P17 4.1 u 34 ·" 2 31 .15 -J 
71 Pll 7l 21 - . 07 1' 24 .04 3 

" PU 72 29 ·" 15 37 . J3 I 
10 P20 " 22 . 1' 21 24 .19 4 
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Table 7 . .Reliability estimates for total S'l'CL and subtests by 

Criterion 9roup Section 1111 Section Ill Section IV 
Attitudes Systems Applicat'ions 

Instructed 0 . 8lc 0 . 64d 0.75 0.69 

Uninstructed 0 . 73 0.78 0 . 80 0.91 

11Part One, the Beliefs About Computers Scale (Ellsworth and Bo1i1111an, 

bsections III, IV, and v combined. 

ccoeffieient alpha . 

dKuder-Richardson 20 reliability coefficient (Sections 

'l'able 8. Comparison of STCL test scores of instructed versus 
uninstructed criterion qroups 

2-Tailed 
Number Mean s.o. T-Value Probability 

( ( . 001) 

Section II 

Instructed 152 38.7 9.5 3.38 0.001** 

Uninstructed 110 42 . 5 8.2 

Section III 

Instructed 152 18.6 3.8 -11. 92 0 . OCl ** 
Uninstructed 110 11. 7 5.1 

Section IV 

Instructed 152 17.4 4.4 -11.23 0 . 001 ** 

Uninstructed 110 10.8 5 . l 

Section v 

Instructed 152 11.2 3.8 -10.16 0 . 001 • • 

Uninstructed 110 5 . 7 4.6 

Total test 

I nstructed 152 47 .2 10.2 -12 . 58 0 . 001 • • 

Uninstructed 110 28.2 13.2 

** p<.01. 
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Inatruc:ted 
(N•152) 

Oninatructed 
(N•llO) 

About Ccmputers Scale score• 9rouped into interval• of 2 
(ran9e: 17-102, 17•moat poaitive attitude) 

Piqure 1. Frequency diatributiona of acores for l'rCI. Section II, Part One (Beliefs 

• .. 

About Computer• Scale) by criterion group 

8 15 • 
~ Inatructed 
: (N•l5l) 
., 
• 
"' Cl .. 
8 11 
• 
0 

i 
• ., 
~ ... 
1 s ... 
0 

• .,. 
• i _,--J/ .. 
:. I 

tlninatructed 
(N•llO) 

I ~ 
Computer Syatema rav acor•• 

(ran9e: 0-29) 

Fiqure l . Frequency diatributiona of 1core1 for 8'1'Cl. Section III (Computer 
Syatemal by criterion group 
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Fic;ure J. Frequency distribution• of •cores for l!'Cl. Section IV (COllput•r 
Application•) by crit•rion group 
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st: u d y i n v e s t i c ;:i t e d the e t f"' ct s o f i n t en r a t e rl C ;: I or a c t i c e or. 
fl 0 n ta s i< o e r f c r O! an c e and a t t id u des o t le a r n e rs • T 11. en t y two 
cs participated in the study, 11 in a treatment 9roup and 11 in 
crol group. All subjects tooK a CBI lesson that taucht the~ to 
co~~unications soft~are rackaae to transfer tiles betwee~ a 
al comput~r and a VAX. The lesson taker. by subjects in the 

"lent ...; r o u n i n c l u d e d a n add 1 t i on a l s e ct i on th a t a 11 o...., e ri t h err. t o 
ce the task without initial instructional promcts. Then eAc~ 

~r used tn~ software pacKaae to do thP ttlP transfer ta~~. 

~ts who teak an a1ditional practice section co~olPt~ ~ t~e file 
er in, on averaQP, half as lon~ as tne subiects whn ~in not have 
ractice section Cn < .001). They also ~ade te~er errors c~ < 

There was only a sliqnt difference between control and 
t:ire n t a r o \l P s or. tot a 1 at tit u de score • ti o /1 ever .s u o j f> ct s i n t he 
o 1 a r o u p we r e •o u c h !"' o r e 11 K e l y t o i n d i ca t e a d e s i r e t c r 

t1onal review than subjects fro~ the treatMent ~rcuc. 



H· F E CT U ~ · · I fv 1' E GP AT F: I} C H l P R {l CT I C ~~ 
ON TASK Pf PFOR0ANCF A N~ ATTITUUf 

P!l fH'CS E OF TriF SliJ DY 

C 0 rn r· u t e r - :) a s e ci i n s t r u c t i o :i C C <-- 1 ) co u r s e s a r e o f t . . E'r, ·~-i ~ 

teach t~e comouter usPr now to oerfor~ d series of sters ~:e;ne~ 
in the oPrtormance of d t~rqet task, such as transterina 0 ~ ~ 9res 
between two co~puters, or creatinq and ed~tln1 a a letter Co~ 
sense, informed by precepts of instructional es gn C~ri~q; 

1
Q 

Dick and Carey, 1971; Gagne and Sriaqs, 1979), anri instr~ctt. l 
eftectiveress research findings (hull, 1952; Buoeshi, 1Q~ 4 ; ~ 0~0n 
1960), ·,.,ro 11ld -:iictate t~at a course wh~ch allows the user to i:roc~~ 
the entire sequence of ~teps. tnat com~r1sP. a task, cnaine1 toiietr! 
~ould be more effective in teacn1n9 tne taraet tas~ tn~n A c 

• • d our 
wh1c~ rr·erely · alloV<s users to oractice eacri srer. in lSr,ldtt 
Pe sear c I"' find in <J s C Toni as , 197 3 ; r loom , 1 9 7 4; Et> r l i ""er , l '1 ~ 
~osensh1ne, 197Q) furtner suq0est tnat, generally, a~v instruction 
~etnod or crocedure which results in sturlPnts s~en~incr ~ "re ti ~ 
actively enqdqea in the learninq of a task results ir 
achteverr.ent. 

!-i o'ftPVer, manv courses si'TlDlY orese~t cciicer:-ts and tell 
learner acout the st~cs they will p~rfor~ to accomclish 
task or t~s~s. At best, the course may allow the learner ~o ~ractic 

each stPP in isolation. This type of course des1~n orob~~Jy ~cs ro 
evolveo from ~nv firmly held convictions about its instruct1ona 
effectiveness. P~ther, it is more liKely the result ot real cost an 
time constr~ints that inevitably impact CBI course desian. · ~t som 

~ tnis s t 
nt or 

radua te < 

01119 uter 
er·t:-a s ed 

~ researc 
e sturly 
·rse desi 
ter and 
e ce i co1. 

e. 
ter cori.rr 1 

-:ient an • 
fer a f i 
nt of th 
essed bY 

po 1 n t d e c 1 s i on s a r e ma d e , Pe r r. a o s e y d e f a u l t , t ha t t h e a ·::! d i t i on" l t h I! ~ r th e 
reouired to include practice exercises th~t more closelv ~corox1T~t~ ~ransfe 
the tasks learners must ulti~ately · ~ertorm outweinh the ~ossirl accn~ 
henefits th.:t :r·iah t accrlle trol"i sucli practice. !SS s te P, 

1de~ an c 
Costs associated ~jtn the development at a CF! less~ns ·1t sectior 

i n t e 'J r a t e d o r a c t i c e i n c 1 u d e t h e t Lr e r. e c e s s i3 r y t o C' l a n ~ n :i i r 'J 1 ~'- · er 
5 
t er 

5 0 e j 
t~e practice exercise. a a1anced aaainst these costs are t~P ~ o ss1:l eu t pro wt 
hen@fits wh ich ~iaht result trom users pertor~ina t~P t~r0e t t~sr . a user ; 
~ore auickly and witn fewer errors as a result of tne a1~iti J ~ d enter 
rractice. If users do, in feet, use the taraet soft'.•1a re -.o;itr oria '. icit i:ro r 
eas~ a~d ["\recision t~ey :nay feel mor.e less frustratt=>d <'l!1ri :i ') r .. ! qiven 
confi ·.1ent aoout tt1eir newly ac1utrerl sKills. s. Afte 

f-" t n. t'. ft Tt ;.as tne nuroose of ttiis sturly to assess t~? he"'P. l s aft 
. 1 c . t . - . . "5 t"' -' t:: lly, associated .,, tn .F:< I course des1 ~1ns t 1at inclu<ie ::nact1ce sess10 • '" ; ·ect re so 

r e a 11 s t i ca J l y s i .,. u 1 a t e t 11 e t a s k: t o be l e a r n e d A s N e 1 l -3 s t r · 
presentatior of concepts and Practice of indivi~u~l steos . It is not 

t ",. e ~ecause possible, within the confines of this study, to detPrmine whet~er 
" ll r~t;ier. t c; costs out~eiqht the oenetits, or vice . versa. rt ~as ~PrelY . 1 - n.i nstruct. nurcose to conduct a co ~o~rativP study of CRT instruction t rat jij ~ co~clete 

did not include ir.te :H-3t"Prj ::>r~cticP anti to orese11t our fi;1::ir1Js. sut>jecU 
These findil";:;s rec-resent one source ct data · tt1at i'lstr t1cti11 " 11 l 
d~si1ners rr.ay cons11lt to inforrr. their decisions ~0 011 t cours e contenc Subjec t 
<'ind structure. hea, and 
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11 1s study, 22 su:ijects were randomly· assigned t:o eit t.er a 
t or a control aroup. Subject includerl 16 boston ~olle g e 

~ate and araduat~ students, all of whom nad taken at ledst 
outer course, and 6 professional instructional ~Psi u ners nf 
- t-ased instruction. 

esearch assistant explained to each subiect tnat t ~ e ourpose 
sturly was to nelc assess the etfectiveness of different types 

e design. Then tne assistant brief Ly explAined the rerson al 
and the co~m u nications software packaae tnat w~s the sub1ect 

CPI course used as a treat~ent in tne study. 

!"' subj_ect took t \~O CHI le.ssons that ,-1ere t.::1kel"\ frC'.,, a J i3rqe·r 
, The first lesson ~as an introductory lesson dest0n~ 0 to tPac r 
r co~~unic~tiors concePts. This first lesson di rl ~ot vary for 

e.f't and control q rcuris. The secnnd I es son r ~ ·1r.h t r10 · .• to 
er a file usinq tne communications sott~are. r he for ~ ~t ilnn 
t of this second less~n ~as varied to reflect the maier questior 
ed by this study. 

control qrouo, this lesson includirl an introrluction to 
transfer, an explanation of eac'"l steP of the file tr .3nster 
s a cc o '!I D a n i e d by t n e o o o o r t u n i. t y f o r t tie 1 ea r n e r t o :: r c:i c t j c "' 
stec, and a su ~ T~ry. The lesson tc:iken tv thP tre~t ~ P ~ t cr ouc 
~ rl an ad d itional s~ction t hat ~as i~serte d oe f ore t h ~ s u~ Tar v . 

sect ion +• a s d e s i c: n e rl t o en a h 1 e l ea r 11 e r s t o o r ~ c t i c e .; o i !' ·. 1 a 11 c f 
er s o e in q tau a h t ii' the ta s i< s e q u enc e ..., i t no u t i r terr t H~ t t 0 r. .::: r~ ' J 

t pro!l'otina. Tt1is section of tne lesson was desi("lr.E> d to reflf'ct 
user would ~o when workino with the ~ommunicatio~s soft~~re, 

enter a series of commands to perform a aiven t~s ~ ~itr no 
Cit i:-romptinq fron· the svstelT'. Suhject in thP treat rri <?!"lt r.rou :.: 
aiven prompts only N~en they ans~ered incorrPctl y after t~ o 

A f t e r an i n co r r e c t t i r s t e n t r y , s u b j ~ c t s ·.~ e r e ;; ~ '< e ·:l r: n t r y 
After the second try, they were aiven an infor mat10 0al n i~t. 

lv, after thf' tnira incorrect res9onse, thev ·.1ere r: ive11 t !-. c 
t resoonse. 

R~cause of thP ad .:i itionAl instruction tal<en by s 1rni?.cts in r.~e· 
~ent: qroun, it tooK them lonGer, nn the av~rnof', t n co r1i ClP t e t 'le 
~struction. lhe Aver~ae time required for control ~rn u v s u~ j~cts 

;.-;s Comtlete tne two c ~_q lessons 111as l 7 rnir.utes .Yh ile trP nv<?r::'l11~ r. i u ~ 
0'1..,J Sutijects in the trPati'lent nr0up was 21 1ninutes. 
t en -

Sutijects in tot h 1ro11o s ·11ere perfl"itte d to tA k P. not es, if. t ""'Y 
!d • a n d "" e r e t o l r. i n .=i ct v a n c e t n a t a f t e r t n e 1 e s s o n s t '1 P v \·; n ' 1 l c1 1_; s 1:' 
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the sof wa re cibout wt"i c n they ~ ere learninri. 20th 
t o ld that t he v coul ri r~ µ eRt any ?art ot t h e less on 

I" r P n each s un i e ct '' ~ ' j (in is r, e d ta i< in 1.1 t n e c !:' I ~ 5 ; r; P ~ 
. t d. -'I~ bY a second researcr, ri~Slstant "')0 . 1 ·1 not kno '~ wnet n Pr t 

harl ceen assigned to the treatment or control 9roup. T~ ~~ 
. "p 

assistant, readinq from a prepared text, explaine~ the ta~~ 
s u b j e c t w a s t o o e r f o r rn • T h e t a s k i n v o l v e rj a c t u a 11 v p e r f 0 r :n 1 !ltl 
transfer usinq a ~ersonal computer connected bv ~ m01e~ 
computer. 

Subjects ~ere observed wnile performing the task ~v 
research· assistant. Suhjects' cof'l'!'ents and actiof's, 
correct an d incorrect resoonses ~ ere recorded on a~ 
protocol. A task ~erfor mance score was comouteci tcr 
based o~ resoonses. The total number of minutes reouirPi to 
the tas k , rounded to t~e nearest minute, wa s also recor1erl. ~ft 
task was cornoletPd, an attitude auestionnaire ~as ad ~in i~tere~ tt 
subject. The quPstionnaire was desiqned tc assess e~c~ s~~j 
ooinion of ho~ ade qu ately tnev felt tne instruction harl nre~ar~c 
to do the file tra~sf~r tas K. Students rated t n e~selves ~~ 
fro~ strongly aqree ( 6 ) to stroncly disagree Cll on eacn J t~·. 

Rt:SUL1'S 

Su~iects in t ~ e tre~t~ent 

t h ~ crit er ion tasi< t.•a11 d i d s11b1ects in the c ontrol 'Jrnir 
1). Out of a total ~o ssi h le of 27 ooi~ts tnat coul ~ be ~~ ri ve~ 
the tas k per fo r ma nce scorino procedure, t r.e avera ~ e ~ ccre- for C 
treatment Coractice) 'H0 11n ·1;i'is 24.91 ·.Y ith a sta nr: Arn ·•":vi~ttnn 
2.21. Hi~h and lo w scores ~ere 27 and 21, res necti vel v . rr• ~vtr 
score for t he control a rouo #as 20.j6 wit~ a stan~ard ~evidtion 
4 .23. Tt e ~ianest score for t he control aroup was 25 an~ t~r lC f 
was 13. As t nese data ind icate, tnere ~ as ~uch le~s variacil ltY •~O 
the scores of suoject5 in the tre~tment ar ouo dS co~ o~rei to 
scores of suDiects in the control a roup. Tne results ot statfsti 
analysis usino o one-tniled t-test to assess tnP. si o~ i fic~ r ce ot 
difference bet ·"'een ;r.ean scorP.s of the two ·1rouos vi elce -i a [")r~..,a~ iU 
level of . 0 1 
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1.'able 1 
!: ec:rn T~sk Pertor mance Scores 

TPf;, r · ;i·~!~ t' 

1-J = 1 1 
c r •.; rP uL 
1·1 = l 1 

t-test 

---------------------------------------------
24.91 20.36 p < .01 

sd = 2.21 sd = 11.23 

----------~-------------------·--------------
~ost impressive difference bet~een tre~t m e n t Anrl contrn l 

was obser verl wnen averaqe times to co~plete t~e critPrion tds ~ 

oared. lt took sub~ects in the control 9r ouD neRrly cwtce as 
tH• average, to comolete the target task ,:is it to oi< 5~t~ject s ir 
~ t,,, en t a r o u o • ;, s can be s e en i n Ta~ l e 2 , t r. e ~ i ~An for t n e 
l" t c practice ) 1 r o u o ,; '3 s 4 • 8 1 minutes w h 11 e t n e m P ~ n f rH t r1 e 
orouP was ~.90 ~inutes. A one-tailed t-test inriic~tec a 

cance level of .001. As can be discer ned fro~ t~e ~ta nrjd r d 

f(Jris reoorted in TFlt:ile ?., there was again more varia bil i ty a ;r.n :H; 
s in t h e c o n t r o 1 c r o u o t h i'! n a '" on q s u b j e c t s i n t n e t r e a t "' !'? n t 
The fastest subiect in t ~ e control group c omplet e d t he tas k j r'. 

t)tes and tne s1 0· .... est s 11biect in that ruoup took ~ rri lnutes. Ir 
st, t he fastest oerson in t he control qrouo co ~ oleted tne t a s~ 

lnutes, w~ile the slowest required 14 ~inutes. 

Table 2 
~e~n Ti~e to Complete Tas k 

TR F.: ;\ T v ~- ri 'i' 
=~ = 1 1 

sd = 1. t--6 

cc :ne> u L 
'I = 11 

sct = 2.6F 

t-test 

p < . 00 1 

Responses to the attitude ~e~sure were anal yze d for eac h i t e~ frr 
\!l 11 tr o l q r o u;:, nrd t r ea t rr. e n t ..J r o u p • I t e ~ s .~ e r e ca t e ·2 0 r l z e d .:: .::> ;., j r: r· 

111 E'"" r. t f t ~1 e rn a j or i t v of students rate i:i t he '" s ~ 1 v es as 3 1 a ~ r f' e ) o r 
tr<> rw 1 y a a r e e ) , o r r. o w A u r e e !T' e n t i f rn o s t s t u r1 e n t s r "'! t " 1 r 1 • e r. s e 1 v e:- s 
( !l i s .=J q re e ) o r 1 C s t r o r o l v 1 i s a 'Jr e e ) n r. t h a t i t e "' • 

1~ e results are p resPnte ri i ~ ta~le 3. r ne r atinas frr th~ 
~r Only fo r it P!'." 3 . The ,n aior it y of control n r0u 9 s 110iects 
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~here~s a mai orit v o f t~e treat ~ ent a rouo suhjects disaar ~ 
statP~ent t hat t ne y wt s ne d the y coul d h3Ve rev1~~e 1 t ~ c ~-~ 
Onl y a sli a~ t ~ ift~ r ~ n ce wri s o~serv~ d bet we en t ~ ; es s 
t rA~t~en t q ro up s ove r a ll on t ~ e atti tud ~ ~ e~s u re. 

rable 3 
Summar y ot Results of Attitude Self Ratinqs 

=================================================::;::---------===• AGREi;- ;..;Ein 
I TE. ;'I TR F: AT "' Fi'. ·\J T Cc ,. r P , , r, 

- ----------~------------- ~ ---------------------------~--- --·---
1 • J te l t J ri a d t !H' i n for.rr"" t iori 1 needei ii! :- T 

to oe able to use t he soft .,..,are to 
transfer a file. 

2. I felt Vf'r y trustrat~rl. LOW l , .. " 

3 • I \'Ii s h 1 h ari ra <i ~ c l1'3 nc f.> to rev i e ·,; l.tJ '~ : r 
t h e l esso n a q i'l i n . 

.1. I te lt 1 uncterst o oJ n o~ to use t ri e td iI 
softW<He to transfer a file. 

5. I just didn'"t Know JJhat to <io. LO '•I LC• '"· 

-------- -- ~---------·---- ------ --~------- - ·----------------- ---· 

[ I 0 C i I S S 1 !J ·Ii 

lhP results ot this stu dy su o~ort tne c re~ise that l e~ r r~r • 

more li kely to successtully acco ~ olish a tarqet t~S K t hat is co' 
of ~any i na i v irlual steµs ~ h @n tney h ~v~ ~ ~ <i 3 c ~ ~nce t 0 rr Ac tiCP 
steos i~ se1ue nce. This nut come, • n ile not sur c r i ~ i n~, 
i n terestina i rr; plicat i o n s tor the d ~si q n ot comp uter-nased insrr•1c t.i 

~uciR l ps ychol q ists ~ave lona ar que d t ha t nPo a le s t rive t 
competence, that sens~ ot efficacy t nat co~es ~ it n t~ e r~rcectlf 
that's one'"s environ~e n t is understandable and ~ a n a a ea t Je. rs~ttt, 
196 8 ). ~·ore si mol y r.: ut, reople lii<e to s ucceed. :., !">en s 11c:ess "''!r.: 
enteri nq a series of co "'l .,,ar1ns that m.,y have no cont~xt n al '"i ec:nl~g t lf 
no v 1 c e co ·~! ou ter 11 s e r , as on "' instruction a 1 rl es i q n er 0 u t i t ' c.~o.
nee d all t n e he l~ t ney c ~ n '1 Pt.~ 

, . n e s .i 1: j e c t s i r. t i 1 e t r f' .J t rr e n t cir o 11 p t1 d d t r:t:' o r- :- 'J r t u n 1 t v i 
- J li><:S",, t> C- f l)r 

::i r a c t i c e ·11 h a t t n e y n <1 ti j u s t he e n t a u ch t i n t r, e l • . :: • f 11 
rl e :no ns t r ~tinri t he i r il' a ster y o~· c1 e l e sson by ::ier f 0r • · · ~;ir. "' !"'"r"l5' 
t r "' n s f e r t a s k • T h e a ··l d 1 t i o n a 1 h e l o r~ r o v i ci e a o y t n ~ c r a c t 1 c P ~ · v 

lnd . 

ie" 
aldn9 

rY con · 
• rt, s 

) t he 

t s en i 
b~sed 

t 111en ts 
as ;nan 
t re e i 
rPvie 

rl s i no 
5 

is pas 
1tlrci y co 
u e a nd 

ce s es s 1 

lear 

t r ,;c rl< 
01 q ro110 
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erf~ental tredtmert was well receiVPd by subiects. 

1 n d i ca t e d . t t1 "' t t h ~ r r a c t i c e '' ;r, a '1 e t he ..., t e i:> 1 •1; o r e 

1 i> " ,; i t ~- t 11 E' s o £ t ,., d r e • C' n e s u o J e c t n o t e 7. t h a t .~· :-1 i 1 e s t e 
ekin9 t~P Ct.<-1, it ·,..:isn't until the pracc.ice session tnat sr.e 
y confident to certorm the task. Said another Hoste~ Coll~Q~ 
It's just like teachinq ••• it helps if you revie~ a~d 

) the lesson." 

5 t n i s s e 1 t -d 1 rec t e d pr act ice that is o f ten m i s s i n '.:f f r o •1° 

b~sed instruction. It is interestina that ~~ile subiects in 
wents were told they could review the CRf and the cractic~ 

5 ~any tim~s as t~ey ~ished, no one r~viewed thP c;r l~ssons. 
re eicht ~oston Collene sturlents who tco k t~e ~ractice 

rPviewed the session before De~inninq tne taroet tasK. lt is 
nsina that all four ot these students attainPrl .::i I"ertect. t.::;s!t. 

score of 27. Their aver3ae task co~oletio~ ti ~· e N~S 3.o 
~~en civen the opportunity to oractice until t~ev ~c~i~vP~ 

t~ese subj~cts dirl so. 

e users of cn~puter-base~ instruction hRve indicate~ t~<lt it 
rig snock to cc frorr. tr.e s11o::orti ve environi'?"ent ot ~ ·c-.. J co u rse 
a c t l' a l s o f t :N a r e t :1 e c o u r s e t e ;; c n e s a b o u t • T ~ i:o a ._. r-' l i c ;.; t i 0 n s 
, ~av rrovirie understandaole error ~essaqes ~n~n t ~ e user ~ A~~s 

x nror. however if the user si!'?'PlY for'Jets tne correct 
~of commands and enters an inaocropriate cn~mard, such ~elc is 
ilat:ile. 

is possible that a ~ractice session like the one include ~ i~ 
1tuoy could nelp nrirlqe the g~p between sunrortive instructioral 
are and the hard realities of the aoclicc1tions sott~are. ine 

CP s e s s 1 on 1 n c l u d e d no d i r e c t i n s t r u c t i on a n d C' n l y <' t t e r ~ r: n i n t s 
ho u~successtul trtes. ·rhus tnP users !"lad a chance t0 rrv tC" 

t~sr on tneir o~n, but t hey ~ere not oPr mittei to f~il. 

e i s , a f t e r a l l , w n a r ir. o s t n t ll s d o a f t e r w e h d v e n e e n t c1 u .; h t 
nc t hat involves tne meworiz~tion ot a seQuential task. ~e 

Ce until we a et i t r. i a r. t • It is or o o ably 'T! •Jc n j; ore sat is t v inc 
e learner to nr.:ictice in an if'lstructional settina t,...,ari ir. thp 

tnvi~onment where lacK of success may h~VP ~orP serious 

~e curpose of this study was to assess· t~! extent t o ~ ~lc n 2 r ; r 
~ that inclu des a ~ractice session is more ~ttective r :1 1 f'I ~ c ~ r 

tr c1t rl 0 e s n 0 t i n c 111 ci e s ll c n c; ;_) r d c t i c e s e s s i n • s 11 h, i p ~ t s j " (.• 
01 grot10 tooi< a CE:i 1Pss0n rlesione.:1 to teach t~P user to tra nster 
e t.'etween a ;'ersonal cnrnc:·uter anrl a v~ x co rr outer 11sin·:r n 
Qi ca t i on s s o f t ',;a r e ·?a c '< a a e ~ r n e c,., n t r o l o r 0 u o 1 e s ~ c n i n c l u -:; P :; a 
~ explainin~ the file transfer an 1 a si m ul~tion o f t ~ ~ filP 
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transfer Process d urf nn ~hicn the user cr~cticea eacn 
orocess as it was orescnt~~. rhe su~iects Jn tne treat~P~t 
the sa me lesson, with an a d~ Q ~ p r~ctice sec tio n ~~le~ ~ 11 . h f . l t ' . t t . .., . cract1ce t e 1 e ranster croces Nlt h no in~ r ~ c ion o r ~r~ 

t~e su c ject marle an error, fee n oacK NdS r rov1de a . 

At the end of the treat ment, each subject Perfor~~d 
transter usinq the communications software oackaae. 5ub 1 observed ana each correct and incorrect response was re~or1ed' 
performance score was compute1, and tne time reauired to 10• 
was measured tor each sunject. 4n ~tti~ude survey ~as ~rl~i~f s 
each subject to assess ho w the subject felt about the i ns t ruct 
their ability to pertor rn the file tr~nster process. 

There ~ ere statisticallty siqniticant differences 
an~ treatment qroups beth on task oerformar.cP and t~s K ti~~ 
treat ment qroup ~ arie fe wer mistakes performinQ the file tr~nsfpr • 
than tne control qrouo, ~n d were able to accomolis h filP tt~~,t~r 
on avera?e, nalf th~ ti i:'< e that tne col"\trol .-Jrou~. rE>ouirf' •1 . "u. 
these d 1fterenPs, there ~as only . a SllGht a 1ffererce "~t•Atn 
nttitude survey aver~~es of the control and treat~ep t srru~ s. 

l\lt hou oh the ti nd irv1s of t"'1is st 11d y <"lre base·:l on c: s ~~ll st 
(22) subjects, the finaino that the tredt !T1 ent 4totln o<:?rt0r"'P.i ti! f 
tr~nsfer in about half tne ti~e that t he control qrour. re uuirea 
notable. This study suqaests that tne inclusion o f Pell ie11oo 
practice sessions results in substantial qains in user oertorrrri:-ce ot 
the obiectives the course is desianerl to teacn. 
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Abstract 

Synthesizing Strategies 

2 

Computer-based instruction (CBI) is composed of individual frames 

viewed one at a time. Compared to a typical textbook, CBI 

restricts the adult learner's capacity to (1) access information 

from different parts of the lesson and (2) view complex 

presentations. Designers of CBI must compensate for these 

limitations by making a concerted effort to synthesize or tie 

together content parts, resulting in a coherent, stable cognitive 

structure in the learner's mind . . Six synthesizing strategies are 

discussed and illustrated. Greater attention to content synthesis 

will result in more meaningful CBI materials. Research on CBI 

strategies is related to a framework for a science of instruction; 

potential research questions are discussed. 
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Tying it all Together: 

Synthesizing Strategies for Computer-based Instruction 

The purpose of this paper is to propose some instructional 

strategies that can help synthesize content presented in a 

computer-based instructional (CBI) lesson . To explain why content 

synthesis is needed, and provide a background to the paper, we 

will first review some basic differences between CBI and hard-copy 

media and define "content structure." Following a description of 

content synthesis strateg·ies, we relate CBI research to a.. broader 

science of instruction. 

Constraints of the Medium 

Amid the recent excitement generated by computers in 

education among educators, some concerns remain regarding the 

quality of CBI learning outcomes . Most CBI systems exhibit two 

main constrain ts: 

1. Limited information display • . Most CBI programs use a 40 
or 80 column by 24 row display . In practice, a CBI frame is 
not !ID.lch larger than the teaching machine frames used in 
programed instruction twenty years ago (Skinner, 1968; 
Markle, 1969) . Human factors research has shown that reading 
from a CRT display is more difficult and causes more 
eyestrain than reading from hard-copy materials ( Campbell, et 
al., 1981). CBI as an instructional . medium is not suited to 
dense information display . 

2 . Limited frame access. Access to individual frames may be 
accomplished by special commands (control characters~ special 
functions, etc.) or by a menu selection . In either case, 
because of the complexity of the logic and the cost of 
development, direct access to individual frames is extremely 
rare in CBI. CBI become·s less valuable as a reference source 

904 

and, 
strc: 

Two 

control 

Ma.teri.al 

i,nstruc1 

1earnin1 

systems 

in eff i 

comput• 

develo 

inhibi 

1 

capac : 

caref1 

chunk 

Unfor 

supe1 

lack 

ofte 

unde 

con t 

(Me 



tra tegies 

:ion 

:ional 

con tent 

, we 

1rd-copy 

:ion of 

road er 

e 

t wo 

. 40 
te is 

:i ding 

L, et 
I to 

be 
c ial 

~ly 

tree 

3 

Synthesizing Strategies 

and, to the degree that frame access is an important learner 
strategy, less valuable as a learning device. 

Two main problems result from the constraints described 

above. The first problem is related to the lack of learner 

control over information presented (M. D. Merrill, 1973). 

Materials that do not allow adult learners some control over 

instructional events must carefully monitor and assess student 

learning throughout · the program; in short, they must be adaptive 

4 

systems (Atkinson, 1976) . Otherwise, learning is likely to suffer 

in efficiency and, to some degree, effectiveness. Although 

considerable resources have been devoted to intelligent 

computer-aided instruction or !CAI (Walker & Hess, 1984), the 

development costs of sophisticated adaptive systems presently 

inhibit their widespread use. 

The second problem has more to do with the limited display 

capacity of CBI systems. An essential step in CBI design is 

careful analysis of the content, breaking tasks down into small 

chunks that can be taught and tested using a frame-based system. 

Unfortunately, large doses of small chunks can lead to shallow, 

superficial comprehension of the overall subject. There can be a 

lack of content syn thesis (Reigelu th & Stein, 1983). Concepts are 

often not adequately integrated together; learners lack an 

understanding of how things fit· together . This notion of how 

content fits together is referred to as content structure 

(Merrill, Kowallis, & Wilson; 1981; Wilson, 1985). Failure to 
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grasp the content structure, according to schema theorists 

(Rumelhart & Ortony, 1977; M. D. Merrill, Wilson, & Kelety, 

leads to rapid forgetting of the material. 

structure is better learned, learning becomes 

stable (Reigeluth, 1983; Ausubel, 1968). 

Synthesizing Strategies 

What can be done to enhance meaningful learning in a CBI 

environment? There .is, of course, no simple forI!Ulla to be 

followed. In this paper we discuss six specific instructional 

strategies that can help synthesize different parts of a subject 

into a stable cognitive structure within the learner's mind. 

1 . Use hard-copy adjunct aids such as diagrams, figures, 

content outlines. Figure 1 portrays a tree diagram intended for 

adjunct use with a CBI program. The tree diagram summarizes the 

essential concepts taught in the CBI lesson. 

Insert Figure 1 about here 

Hard-copy support materials seem to be neglected _in many GBI 

systems. Hard-copy materials can be valuable for a number of 

reasons: 

* Display of information frequently accessed in the lesson 
* Display of figures too complex for effective CRT display 
'~ Reinforcement of CBI content using another media 
i; Take-home materials to serve as ref er enc e and reminder of 

lesson content 
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Even the. most sophisticated CBI environment would do well t o 

use of hard-copy reference materials; students often 

appreciate the "Look what I learned!" quality of a handout or 

The paucity of hard-copy support materials in CBI packages 

may be a blessing in disguise for many teachers. Integrating CBI 

into an existing curriculum is a critical task for teachers 

(Salisbury, 1984). The preparation of simple support materials is 

an important way teachers can adapt CBI products for use in a . 

preexisting curriculum plan. This, of course, requires some 

effort, but the value of adjunct materials helps make it 

worthwhile (Wilson, 1984). 

2. Implement learner control features such as menus and HELP 

options. Learner control strategies include any design features 

that require input from the user regarding instructional 

decisions. Examples include options to skip a problem, receive 

help on a problem, backtrack to the previous frame, or move to a 

different lesson. Tennyson & Buttrey (1980) have shown that 

students can make intelligent decisions about instruction, 

particularly when relevant information is available to them. 

Learner control features can aid content synthesis. 

Structurally central content can be made available on HELP 

selections. Allowing "scanning" by skipping practice problems can 

help a learner develop a preliminary schema to subsume the topic . 
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Allowing a variety of sequences through the lesson can make it 

more likely that the learner's existing cognitive structure indeed 

matches the assumed prerequisites of the presentation. 

Allowing for learner control is the designer's way of 

admitting the program is not a foolproof, deterministic solution 

to every user's needs. Rather than expecting the program to 

provide all the answers, a program allowing learner control places 

greater responsibility in the hands of the learner to control the 

learning pace, sequence, and direction. Al though research has 

clearly shown that learner control is not the cure-all for CBI 

design (Steinberg, 1977), prudent use can contribute to content 

synthesis. 

3. Use graphic synthesizers such as lesson maps, diagrams, 

and other figures to periodically orient the learner toward the 

content structure. The same figure used as an adjunct aid in 

Figure 1 was also included in the CBI program itself. Note the 

relative simplicity of the diagram; more complex figures and 

diagram, while possibly providing more information, become 

unsuitable or display on a CRT screen. 

Other kinds of diagrams can be very useful. Simple 

flowcharts can portray direction and sequence . TICCIT (Merrill, 

Schneider, & Fletcher, 1980) used course maps as a means of 

orienting learners toward the structure of the lessons . 

The value of figures and pictures in hard-copy instruction 
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has been demonstrated in research and practice (Levie & Lentz, 

198 2; Alesandrini, 1984) • The use of a tree diagram representing 

the content structure can help learners acquire a hierarchy of 

concepts as well as improve their attitude toward the lesson 

(Wilson & ~errill, 1980; Wilcox, Merrill, & Black, 198 1) ~ Several 

researchers have offered design guidelines to maximize the 

effectiveness of graphic displays (Brody, 1984; MacDonald-Ross, 

1978; P .F. Me~rill & Bunderson, 1981) . While increasing attention 

has been given to electonic display design (P .F. Merrill, 1982; 

Alesandrini, 1984), the unique problems of electronic figures and 

diagrams are still not well understood . The information-display 

constraints of electronic media require simple, direct figures 

that can be easily conveyed on the screen. Th'is may account for 

the seeming absence of content-relevant graphics in most CBI 

products available today. 

4. Use animation, graphics, sound, and timing to highlight 

structurally central content parts . Any instructional message 

contains more information than the l earner can be expected to 

encode and have available for recall. Is the exact wording of a 

paragraph important? The specifics of an example used? The 

question for designers is, what parts of the presentation do we 

expect the learner to remember and use, and how ·do we communidate 

that intent to the learner, thus sharing the responsiility for the 

outcomes of instruction? One way we can "tip off" t he learner to 
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these intentions is by presenting stated objectives: "At the 

conclusion of this lesson, you will be able to •.. " Another 

important way learners catch on to instructional intentions is by 

observing cues such as highlighting, headings, and paragraph 

struc~re. (Anderson & Faust, 1974; Duchastel, 1982). These cues 

should support and not detract from a clear exposition of the 

content structure. 

The cues available to CBI designers are numerous: 

a. Graphics and animation. Graphics are often used as 
"frills"--entertaining spots unrelated to the content of t he 
lesson. This is a great waste of potential. Visual displays 
can communicate content structure. Animation, usually used 
for cartoon amusement, can be intrinsic to the subject matter 
and convey critical information (Malone, 1981). 

b. Use of space. The screen layout and balance should focus on 
structurally important parts of the message. This can be 
done by careful use of white space. 

c. Sound. Sound is another form of information, often used 
successfully as a means of performance feedback. 

d. Timed presentations. The temporal order of the display can 
be a surprisingly effective means of cuing learners to 
important content elements . Graphic overlays and timed 
display of text can draw the learner's attention to 
appropriate detail while the basic frame remains the same. 
Properly used, timed presentations can introduce a small 
sense of drama and revelation to the CBI lesson. 

5. Use verbal synthesizers, such as analogies, stories, and 

advance organizers to relate content to familiar experience. 

Placing unfamiliar content into a familiar context through a 

simple story or analogy can be both enlightening and motivating to 

learners (Curtis & Reigeluth, 1984). From a schema-theoret ic 

viewpoint, 
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viewpoint, creating links of meaning between new material and 

existing learner knowledge makes the new material more easily 

recalled and more useful when it is recalled. Of ten, a short 

story or parable can effectively inform a learner of the lesson's 

objective without the need of a direct statement of objectives in 

abstract terms. 

6. Provide integrated practice and other opportunities 

allowing the application of multiple skills to complex problems . 

The typical tutorial breaks down content into small chunks, 

completing each chunk with a practice problem or two, pr oceeding 

serially through a great deal of material. Too of ten, there is 

little cumulative learning, that is, learning based on prior 

learning. This problem can be partially addressed by making 

special efforts to allow for "integrated practice" requiring the 

learner to use knowledge and skills from a number of chunks in its 

solution. The integrated practice can take the form of a 

"mini-simulation" if the subject matter allows. This notion is 

somewhat related to Bunderson' s "work models", in which 

increasingly detailed practice environments are provided to the 

learner (Bunderson, Gibbons, Olsen, & Kearsley, 1981) '. 

Research on CBI Strategies 

Although we make reference to literature in cognitive 

psychology, this paper is far from a psychology paper. Nor is it 

directly aimed at practicing instructional designers. Its 
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audience can be termed "instructional researchers", whose research 

commitment lies somewhere between psychology and educational 

practice. 

In 1961, Arthur Lumsdaine first talked about a "science of 

instruction": 

There is an important "middle ground" between a basic science 
of learning and an . applied technology of educational 
method ...• In view of the complexity of human learning, we 
can reasonably expect to find few universal generalizatioµs 
that would hold for all classes of instructional objectives, 
all classes of learners, and all conditions of instruction. 
Rather, it seems evident that what is needed ..• is a series of 
contingent generalizations which take account of the 
in t .erac tions of variables... (Lumsdaine, 1961, pp. 497, 499) 

This "science of instruction" has been advocated by many 

others (e.g., Simon, 1969, 1980; Reigeluth, Bunderson, & Merrill, 

1978; Glaser, 1976), and it seems to include these features: 

1 . a commitment to developing prescriptive principles of the 

form "If you want A and you're in situation B, then do C. " 

2. a commitment to empirical validation of these contingent 

principles. 

3 . a commitment to economy or parsimony of theory, to 

maintain its utility to the practicing instructional designer. 

What methods should instructional scie~tists empl oy in 

developing a knowledge base? Lumsdaine ( 1961) recommends as a 

research strategy several phases of factorial experimentation, 

with each phase building on the lessons learned of the former. We 

would add that experimental research must itself be balanced with 
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careful mod~l-building, hands-on tryout by practicing designers, 

and borrowing of existing methods that have stood the test of time 

(MacDonald-Ross, 19 78, 19 79) . 

Research 'in CBI strategies is almost an ideal setting in 

which to test developing instructional theories. Because of the 

highly controlled nature of CBI, and because of its flexible 

data-gathering capacity, strategies can be systematically examined 

and evaluated. The product of such research may not be a single 

comprehensive system of principles, but instead a rather . 

disjointed set of gu id el in es and rules applicable in 1 imited 

contexts. In any case, instructional researchers will be able to 

provide some much-needed guidance to practicing designers who are 

presently working feverishly to br.ing products to market. 
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Figure 1. Tree diagram showing content structure for use as an 

adjunct aid to a CBI lesson. 
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ELECTRONIC BOOKS: 
TOWARDS A THEORETICAL FRAMEWORK FOR RESEARCH 

ANDREW R. J. YEAMAN 
UNIVERS ITY OF MAINE - PRESQUE ISLE 

e elec 

It 

In an increasingly technological society there is lmilar 
a soc:1a 

need f~r designing communication technology around the percept 

abilities and cognitive strategies of people. reac 

atior1 demar1d has created additic1r1al ·press1.1re c•r1 emerging c:ornmu the tect 

cation technologies to provide electronic alternatives to the Tht 

printed page. As prc•se is st i 11 the mc•st widely L1sed method of 11ectrci 

educational communication, theory should converge on issues 

affecting readers of both the printed page and the electronic 

display. In developing electronic books there is need for • 

system within which research rtiay examir1e re-latiar1ships betw .. n 

textual material, communication technologies, arid the psycholog 

Int rod uct i or1 

A new technology of communication is being createo which 

should stretch beyond printed paper. Design depends on contri-

~utions from engineering and computer science, experimental a~d 

applied psychc•l c1gy and graphic art and typ•:•graphy (see Fi Q1Jre 1) 

Underlying the varying positions is one common pretheoretical 

ass 1.1mpt icon: reading of electronic text may be influenced by 

characteristics of its visual presentation. 

The electro~ic book may not ··•hat would only r eplace much of ~ 

have been print ed, but stands by the side of what has been 
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and eventually comes into being as its own authentic 

unication medium. Beyond the economic pressures to evolve, 

electronic book may offer authors new ways of conveying mean-

rt may allow readers new control of text by organization 

ilar to database structure. This would be the u~timate goal: 

impediments which designers place between authors 

readers. There will no longer need be a silent intrusion by 

technology of text <Yeaman, 1984>. 

The features of a theoretical framework for research on the 

1ectronic book are the reading environment, the relationship be-

the reader, the readability ·=·f the text, its 

.aracteristics as a visual medium and the reading level of the 

The most reliable and valid measures of reading ef-

s betv.ie•ri ficiel"'lcy are listed ir1 the cer1ter C•f Figure 1. This paper focus-

psycholog ~on the determination of legibility, towards examining the re

lationships between engineering, psychology, the graphic arts and 

~ucation in contributing to the development of the electronic 

The long and close viewing of electronic display scr eens is 

Figure 1> no longer the rare occurrence it once was when the initial appli-

·et1cal catic•ns were ir1 the military, iri navigatior1 arid ir1 air t r affic 

·ed by Such displays are currently supplanting the pril"'lted 

Page and the predominant viewing task has changed from character 

(C1: 1he'J"1 & Carls•:•r1, 1980) • . The i'J"1crease ir1 CRT use ir1 particular 

has raised c~ncern a bo ut personal health by labor and government 

923 
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agencies in a number of countries. Potential ha~ards ,~e display i il"lvesti II 

gated so far include radiation emission, airborn chemical 
Cori 

<Si berman, 1 

tamination, workstation dimension, reflective glare and Psych ated by chan 

•:•logical distress CR1..1pp, 1981). arid is descr 

The engineering standards for the transmission of high a Fourier tr 

quality images come from broadcast television <Cohen & Calson, equation is 

1980). 

CSr1yder, 1'373). Gould <1968) refers to the 1941 FCC decision Laroberts vi 

that television should equal 16mm movies in average condit i on Iri MTF equa 

show 200,000 half-tone dots. 

Display engineers claim to have accounted for legibility rnach i ne rnc•< 

with objective measures intended to evaluate the alphanumeric 

quality of CRTs for their earlier uses. Sherr (1 979) operatio~ looking at 

alized legibility for engineers as the qu~ntity of correct id•~ recognitic 

ifications made by the display's readers. Laboratory tes~ing rnatri x a 1 ~ 

with human subjects has resulted . in prescriptions for minimum Cakii 

character height <Shurtleff, 1980~. m1 nimal t • 

However, through the use of instruments generating and e v 

uating sine waves, observations are most commonly made 

independent of direct psychophysiological consideration. 

Judgement is not required at all. Sherr < 1979) cc1r1s i de rs this 1 ll'"i s uch i 

be objective whereas human observation is undesirably subJectiv! style or 

Though conceding the attractiveness of psychometric techniques, spelled 

he claims sufficiency would require excessively costly and tiMe-
Read i rig 

consuming total system simulation. 

The measure preferred by engineers to . visual est 1ri1ate human 

performance is called the modulation transfer function CMTF>· 
~he tas i 
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e display resolution is analyzed with a sine wave test signal 

1973). Sine wave response across a CRT spot is moder

beam current, focus and off-axis conditions 

~d is described by an algebraic equation of harmonics known as 

Fourier transform <Sherr, 1979). The only human element in the 

is normal visual acuity taken as 50~ detection probabil

approximately 230 lines per inch displayed at 100ft

viewed from 25 inches and an angle of 1 minute of arc. 

In MTF equations normal acuity is assumed and given a standard 

val ue of one <Biberman, 1973)~ Banbury (1982) describes this 

machine mod~l of human perception as the golden eye. While humar1 

vision and screen parameters may be discussed in common terms by 

looking at spatial freque~cy variation, MTF applies to picture 

recognition much better than it does to the recoghition of dot 

rnatri x al phar11..1rner i cs < Rc•gc•w it z, 1983) • 

Cakir, Hart and Stewart (1980) warn their readers about the 

minimal testing of display legibility with human subjects. Wher1 

i t does tak~ ~race, readin~ performance is usually quantified as 

accuracy of recognition of letters or single words; whether or 

not B is clearly distinguishable from R, S and 8. The variables 

in such a visibility test may be distance, character size and 

style or brightness and spacing. 

spelled c•1..1t by Shurtleff <1980). 

Reading P~ychology 

Procedures for such testing are 

Reading performance ~s a psychological construct is based o~ 

TF >. the task of reading, and t he preferred geometry or photometry of 

single letters does not provide a base f or judging legi bil ity as 
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a measure of reading. A link with ergonomics research on t s· 

vision and radar viewing may not be applicable to rea~ing 

from electronic displays because the task is different, 

distinction of fine detail does not guarantee legibility. 

ryp•:•gr 

,ni? i l"' i ca 1 l Y 

leYigtt" 
;i'l'le 

instance, dot-matrix letters, like the ones on this page, with 

semble the spots of color in a pointillist painting which 

bleY'1di.ng by the viewer' s "· eye. Dc•t matrix characters can be trol"licallY 

when sufficient detail is lost that . the image of continuous ~l"' printe 

st r•=•~. es is seen. Enough detail must remain so that individ A CC•l 

letters are not confused. Air traffic controllers learn a$sernbled 

cognize special alphanumerics with a high discrimination 

low confusion rate between characters. The r1ature c1f their etc. chaw 

differs from the"ol"le accomplished by readers c1f this ser1ter1ce. visc•rY P~ 

The advantage of extractin~ meaning•by reading words ~e 

identifying individual letters is well established in read1~ 

psychology and w!s first demonstrated by tattell who used a 

·special flash card apparatus <1885 ) . Si rig 1 e 1 etters were r1ci 

was not proportionate to their length. Th i s find i r1 g has been 

replicated many times in subsequent research on reading but ~ 

rnea·r1ing is still debated <D1.1rm-Rar1kir1 , 1978; Wright, 1980 ) . 

Contrary to the engineer's point of view, text legibil iQ 

inv•:1lves the CC•rnplexities of readir1g arid is a cc•gr1itive issue. 

Thus, perceptual factors do not encompass all of the human 

factors invol v ed in reading from CRTs. Frc•m the visibility c•f 

text it car1not be inferred that the text is acceptable tc• read 

with •:••.1t strair1 <Tinker , 1966 ) . 

926 

as the e · 

(Foster, 

Apel icat 

ThE 

formats 

videc1te 

videc•di 

cri Y1ci ! 

learni· 

mea·ri in 

aY10 SC 



ent, 

ility. 

Page, ti 

Which 

· their . 

111
p

1
rical Studies ir1 Typc•graphy 

Typographic research shows text legibility decreases when 

-pirically based type conventions are disregarded. Letter size, 

length and interline spacing are the maJor variables associ

with lower comprehension, slower reading speed and inef

flcient eye. movements <Tinker, 1965). The technology of elec

tronically displayed text requi~es substantiation similar to that 

printed text <Yeaman, 1984) •. 

A contemporary paradigm for typographical research has been 

psembled by Bell and Sullivan (1981): "A cc•gnitive/affective 

~ange occurs in a reader when personality/interest/reading style 

characteristics encounter the imperative/recreational/ad-

seriteric-e. visc1ry p1.Lrpc1se c•f the material" Cp. 57). It alsc• may be defir1ed 

~rds ~v as the ergonomic study of visually presented inforMation displays 

reading (Foster, 1973). 

1sed a 

as been 

1 b ~·t ,ts 

~80). 

i bi l H1 

issue. 

·11an 

l it y of 

Apel icat ic•r1s 

The efforts of graphic designers towards developing screen 

formats for text have concentrated on data entry <Galitz, 1'382>, 

vi dec•t ex arid t e 1 et ext ( Reyr1•:• l ds, 1 '37'3, 1982) c•r i r1t er active 

Their typographic 

principles stem from the rational foundations of programmed 

learniY'lg texts: spacing for emphasis, color coding to convey 

meaning, short paragraphs to prevent intimidation of the students 

Aesthetic preferences are also a factor. 
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Instructional Technology 

states the purpose of the te-hr 1 . ._ 1C• cr.gy 

is to focus "on how written discourse can be most eff t 
ec 1v•ly year 

presented'' Cp. ix>, whether on the printed 

display screeY'I. It is the "application of a sc1er1tific: 

tc• text design" Cp. x) arid is rcioted in the paradigm c•'f in-

structi•:•r1al technology CHeinich, 1970). Implicit techniques 

relate to the organization of content as ideas. · 

niques such as advance c1rgani:zers c•r graphic sigr1als Pl"C•V lde 

ternal indication of the text structure. These ideas do not 

tend beyond directly instructional purposes to encompass mer• 

general read i r1 g. 

Synthesis 

(1980) present a working philosophy. Beith hardware er1g i r1eeY'S 

visual researchers need to examine the connection between tn• 

characteristics of the observer and the visual image req•.11l"eme 

in c•rder tc• assure that t .he display peforms its fur1ct1c•Y1 prope 

ly. Though technical and e~onomic pressures cause display d•si 

choices to be made hastily, cooperation between the two groups 

would be of benefit. This JC•ir1t endeavc•r wc•uld further vision 

theory and solve practical problems such as assessing the 

reader's ability and nature of the_ task, both previously 

r1e g 1 ect ed. ~ · d bl · t t · l l. ""1te•-est l . ... , th1s ~rea h~ ~onsi era e in erna iona , ,- . • 

b h tl b t f . .-,,..c1cess1' ""1g .-,f visibl• een s own recen y y wo con erences on ~.- . -

plinary research remai n s rare. 
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Books of printed paper developed over a period of hundreds 

All manner of corrections have been attempted in 

inted book design and production to develop a psychophysical 

·t in answer to empirical, rational and intuitive questions 

against aesthetic and economic factors. There is Y'tC•t 

trial and error development of the electronic book. 

must be made to build cognizance in special consumer re

communities, such as education, that reading of teMt dis

on screens requires attention to technological/psychologi

~l problems which may otherwise be neglected. 
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EYE MOVEMENT BARON. L. J . 79/158 
EYE MOVEMENT NESBI T, L.J. 81/445 
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DESCRIPTOR AUTHOR Is NAME YR/PAGE 
·-------E~E-MOVEME~T------------------ - ~Essir:-L~L~--------------82i4j8 _____ _ 

FACULTY MELLON, C.S. 82/453 
FEAR · BERRY, T. 83/58 
FEAR SIMONSON, M.R. 83/58 
FEEDBACK ISRAELITE, L. 79/212 
FEEDBACK · CAREY, l. M. 79/212 
FEEDBACK SCHMID, R.F. 79/212 
FEEDBACK HANNAFIN, M. 80./244 
FIELD DEPENDENCE SIMONSON, M. 82/439 
FIELD DEPENDENCE CANELO$, J. 81/88 
FIELD DEPENDENCE KLOOCK, T.R. 82/439 
FIELD DEPENDENCE COOK, S. . 82/439 
FIELD DEPENDENCE TAYLOR, W. 81/88 
FIELD DEPENDENCE/ INDEPENDENCE ATANG, C.I. 84/1 
FI.ELD DEPENDENCE/INDEPENDENCE DAVIDSON, G. V. 83/156 
FIELD DEPENDENCE/INDEPENDENCE SHERIFF, D.E 80/445 
FIELD DEPENDENCE/INDEPENDENCE KREY, C.l. 83/441 
FIELD DEPENDENCE/INDEPENDENCE NEWELL, K.J. 83/156 
FIELD DEPENDENCE/INDEPENDENCE WILLIAMS, J.A. 80/445 
FIELD DEPENDENCE/INDEPENDENCE CANELOS, J. 80/85 
FIELD INDEPENDENCE JOSEPH, M.R. 83/370 
FLELD INDEPENDENCE LA CROIX, P. 83/370 
FIELD TEST WINN, 8. 79/580 
FILM TYSON, L. 82/519 
FILM ROBINSON, R. S. · 81/535 
FILM RABURN, J. 82/519 
FILM SIMONSON, M.R. 81/586 
FUNCTIONS BRODY, P. J. 83/96 
GESTALT APPROACH BECKER, A. 80/55 
HEMISPHERICITY RANCOURT, R. 81/486 
HEMISPHERICITY DIONNE, J.P. 81/486 
HIGHER EDUCATION HEDBERG, J.G. 79/244 
ICONIC STIMULUS WISE, R.E. 82 /671 
ILLUSTRATIONS SEWELL, E. H. 79/496 
ILLUSTRATIONS JOSEPH, J. 80/311 
ILLUSTRATIONS WHITAKER, J. 80/569 
ILLUSTRATIONS SULLIVAN, H. 80/569 
ILLUSTRATIONS DUCHASTEL, P. 81/137 
IMAGERY HORTIN, J.A. 84/240 

. IMAGERY MOSLEY, M.L. 83/707 
IMAGERY U\MBERSKI • R. 80/98 
IMAGERY CHISWELL, J. 80/98 
IMAGERY STORY, N.O. 83/707 
INDIVIOUALIZAI !UN l{AGJ\N, T. 84/433 
INDUSTRY ES QUE, T. 84/394 
INDUSTRY KENNEDY, P. 83/394 
INDUSTRY NOVAK, J. 83/394 
INFORMATION CUEING TAYLOR, W. 83/125 
INFORMATION CUEING CANELOS, J. 83/125 
INFORMATION CUEING ALTSCHULD, J. 83/125 
INFORMATION PROCESSING SEWELL. E.H. 79/496 
INFORMATION PROCESSING TAYLOR, W. 81/88 
INFORMATION PMUCESSING CANE LOS, J. 81/88 
INFORMATION PROCESSING WINN, W. 80/646 
INSTRUCTION JENNINGS , T. 80/280 
INSTR UCTION rnENCH, M. 84/17A 
INSTRUCTIOtJAL Llt.S!(~N 13ERGEKAI~, H. 83/736 
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DESCRIPTOR AUTHOR Is NAME YR/PAGE 
,,.-------------------------------------------------------------------------------INSTRUCTIONAL DESIGN KOETTING, J . R. 84/307 

INSTRUCTIONAL DESIGN BOVY, R. C. 81/35 
INSTRUCTIONAL DESIGN SIMONSON. M. 79/521 . 
INSTRUCTIONAL DESIGN WILLIAMS, J.A. 84/563 
INSTRUCTIONAL DESIGN DODGE, 8. 80/166 
INSTRUCTIONAL DESIGN BRANSON, R.K. 79/602 
INSTRUCTIONAL DESIGN JACKSON, A. 83/736 
INSTRUCTIONAL DESIGN GRABOWSKI, B. 82/46 
INSTRUCTIONAL DESIGN MARTIN, N. N .. 79/321 
INSTRUCTIONAL DESIGN GENTRY, C. 81/147 
INSTRUCTIONAL DESIGN REIGELUTH, C.M. 79/100 
INSTRUCTIONAL DESIGN SMITH, P.L. 84/487 
INSTRUCTIONAL DESIGN TURNER, P. 79/321 
INSTRUCTIONAL DESIGN KERR, S. T. 409 
INSTRUCTIONAL DESIGN MELLON, C.A. 82/453 
INSTRUCTIONAL · DESIGN WINN, B. 83/736 
INSTRUCTIONAL DESIGN RE ID, G. A. 81/509 
INSTRUCTIONAL DE VE LO PM ENT SHERIFF, 0. E. 80/445 
INSTRUCTIONAL DEVELOPMENT OECKWITH, D. 83/l 
INSTRUCTIONAL DEVELOPMENT WILLIAMS, J.A. 80/445 
INSTRUCTIONAL EFFECT DWYER, F .M. 82/15 
INSTRUCTIONAL EFFECT DWYER, F. M. 83/203 
INSTRUCTIONAL EFFECT DEMELO, H.T. 82/40 
INSTRUCTIONAL EFFECT LAMBERSKI, R. J. 82/64 
INSTRUCTIONAL EFFECf OE MCLO, H. 83/203 
INSTRUCTIONAL EFFECT DWYER, F .M. 82/60 
INSTRUCTIONAL EFFECT ARNOLD, T.C. 82/15 
INSTRUCTIONAL EFFECT JOSEPH. J. H. 79/380 
INSTRUCTIONAL EFFECT DWYER, F.M. 82/40 . 
INSTRUCTIONAL EFFEc ·r JOSEPH, J.H. 82/60 
INSTRUCTIONAL INNOVATION HEDBERG, J . G. 79/244 
INSTRUCTIONAL MANAGEMENT BRUCE, K.L. 84/331 
INSTRUCTIONAL MANAGF.MENT MCCOMBS, B.L. 84/331 
INSTRUCTIONAL MEDIA COOK, S. 82/439 
INSTRUCTIONAL MEDIA LEVIE. W.H. 80/201 
INSTRUCTIONAL MEDIA KLOOCK, T.R. 82/439 
INSTRUCTIONAL MEDIA FLEMING, M. 80/201 
INSTRUCTIONAL MEDIA SIMONSO N, M. 82/439 
INSTRUCTIONAL MEDIA WINN, !3. 79/580 
INSTRUCTIONAL MEDIA MCLESKEY, J. 80/201 
INSTRUCTIONAL MEDIA SIMONSON, M.R. 80/473 
INSTRUCTIONAL METHODS MOORE, D. M. 81 /471 
INSTRUCTIONAL METHOllS f3RODY, P. J. 84/44 
INSTRUCTIONAL METHOllS OXFORD, J. F. 81/471 
INSTRUCTIONAL STRATEGIES LA CROIX, P. 83/370 
INSTRUCTIONAL STRATEGIES JOSEPH, M.R. 83/370 
INSTRUCTIONAL SYSTEMS YACOBACCI, P.M. 82/105 
INSTRUCTIONAL SYSTEMS ALTER, M. 82/105 
INSTRUCTIONAL SYSTEMS GOLDSTEIN, M. 82/105 
INSTRUCTIONAL SYSTEMS SOLANO. F. 82/105 
INSTRUCTIONAL TECHNOLOGY BURTON, J. 80/630 
INSTRUCTIONAL TECHNOLOGY WI LOMAN, T. 80/630 
INSTRUCTIONAL TECHNOLOGY KOETTING, J.R. 83/416 
INSTRUCTIONAL TEXTS BRODY, P. 80/70 
INSTRUCTIONAL VARIAOLES DWYER, r. M. 83/175 I INSTRUCTIONA L VARIABLES CE MELO, H. 83/175 
INTEGRATED LEARNING SYSTEM Gl~AB OW SKI , B. EJ2/46 
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.---------iNTERAcrioN __ __ ________________ PECK~-M~L~----------------93is6i _____ _ 

INTERACTIONS DE MELO, H. 83/175 
INTERACTIONS DWYER, F.M. 83/175 
INTERACTIONS JACOBS, R. L. .82/396 
ITV JOHNSON, K. A. 82/404 
ITV KELLER, P.F.G . 82/404 
LEARNER CHARACTERISTICS MCLESKEY, J. 80/201 
LEARNER CHARACTERI STICS LEVIE, W. H. 80/201 
LEARNER CHARACTER ISTlCS FLEM I NG, M. 80/201 
LEARNER CHARACTERISTICS BECKWITH, D. 84/17 
LEARNER INTEREST DODGE, B. 80/166 
LEARNERS FLEMING, M. 84/163 
LEARNERS BECKWITH , D. 83/1 
LEARNING TAYLOR, W. 84/72 
LEARNING MAIN, R. 79/267 
LEARNING CHEZIK, M. A. 82/33 
LEARNING HOLLIDAY, W. W. 81/715 
LEARNING NESBIT , L. L. 82/478 
LEARNING DWYER, F. M. 82/33 
LEARNING WILDMAN, T. 80/460 
LEARNING CANE LOS, J. 82/183 
LEARNING SHERMAN, T. 80/460 
LEARNING DWYER, F. 84/72 
LEARNING ALTSCHULD, J. 82/183 
LEARNING WINN, W.D. 81/715 
LEARNING CANELOS, J . 84/72 
LEARNING TAYLOR, W. 82/183 
LEARNING HIERARCHIES REID, G.A. 81/509 
LEARNING STRATEGIES HANNIFAN, M. J. 82/338 
LEARNING STRATEGIES HANNAFIN, M. J. '82/325 
LISTENING COMPREHENSION MANN, R. E. 79/429 
MAINSTREAMING DRESANG, E.T. 82/256 
MANAGEMENT SPLA INE, J. 81/611 . 
MATCHING LEARNING THEORY WILDMAN , T. 80/630 
MATCHING LEARNING THE ORY BURTON, J. 80/630 
MATHEMATICS HANNAFIN , M. 80/244 
MEDIA TORKELSON, G.M. 84/534 
MEDIA COMPETENCY ANDERSON, C. 80/35 
MEDIA MATERIALS RUSSELL, A.L . 82/548 
MEDIA PROGRAM REEVES, \.J .J. 82/360 
MEDIA PROGRAM GRAY, J. 82/360 
MEDIA PROGRAM HODGES, Y.A. 82/360 
MEDIA SPECIALIS T MARTIN, N.N. 79/321 
MEDIA SPEC IALIST BURNE LL, S. 79/191 
MEDIA SPECIALIST TURNER, P. 79/321 
MEDIA SPECIALIST BOWIE, M.M. 83/74 
MEDIA TECHNIQUES KERVIN, 0. 84/253 
MEDIA TEC HNIQUES MCLESKEY, J. 80/201 
MEDIA TECHNIQUES FLEMING, M. 80/201 
MEDIA TECHN I QUES FRENCH, M. 84/178 
MEDIA TECHNIQUES LEVIE, W.H . 80/201 
MEDIA UTILIZATION HENNIGAN, T.L. 82/311 
MEDIA UTILIZATION DRESANG, E.T. 82/256 
MEDIA UTILIZATION OXFOR D, J . F. 81/471 
MEDIA UTILIZATION MOORE, D.M. · 81/471 
MEDIA UTILIZATION GI LBERT, R.M. 82/311 
MEDI ATE D INSTRUCTIOr~ l.ANELOS, J . 84/72 
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DfSCRIPTOR AUTHOR Is NAME YR/PAGE 
-------------------------------------------------------------------------------MEDIATED INSTRUCTION 

~EDIATED INSTRUCTION 
MEDIATED INSTRUCTION 
MEMORY 
MEMORY STRATEGIES 
MEMORY STRATEGIES 
MEMORY STRATEGIES 
META-ANAL YT IC 
META-ANAL YT IC 
MOTION CUES 
MOTIVATION 
MOT I VA TI ON 
MOT I VA TI ON 
MOTIVATION 
MUSIC 
MUSIC 
MUSIC 
MUSIC 
NATURALISTIC INQUIRY 
NATURALISTIC INQUIRY 
NATURALISTIC INQUIRY 
NATURALISTIC INQUIRY 
NATURALISTIC INQUIRY 
NEEDS ASSESSMENT 
NETWORKING 
NETWORKING 
NONVERBAL COMMUNICATION 
NONVERBAL COMMUNICATION 
OPERATIONAL ENVIRONMENT 
PERCEPTIONS 
PERCEPT IONS 
PERCEPT IONS 
PERCEPTUAL-MOTOR 
PERCEPTUAL-MOTOR 
PERF OR MANCE 
PERFORMANCE 
PERSUASION 
PERSUASION 
PERSUASION 
PERSUASION 
PERSUASION 
PERSUASION 
PHILOSOPHICAL FOUNDATIONS 
PHILOSOPHICAL FOUNDATIONS 
PHILOSOPHICAL FOUNDATIONS 
PHOTOGRAPHY 
PHOTOGRAPHY 
PHOTOGRAPHY 
PICTORIAL ELABORATION 
PICTORIAL ELABORATION 
PICTORIAL RESEARCH 
PICTORIAL RESEARCH 
PICTORIAL RESEARCH 
PICTORIAL RESEARCH · 
PICTORIAL RESEARCH 
PICTORIAL RESEARCH 
Pl CTOR IAL RESEARCH 

SIMONSON, M.R. 
DWYER, F. 
TAYLOR, W. 
EL-GAZ ZAR, A. I. 
HANNAFIN, M. J. 
JONASSEN, D. H. 
CAREY, J.O. 
CLARK, F. 
ANGERT, J, 
SA I ET, R. A. 
HAAS, N. 
STORY, N. 
MOSLEY, M. L. 
MOSLEY, M.L'. 
TYSON, L. 
RABURN, J. 
BRIDGES, N. 

. MANN, R. E. 
MCISAAC, M.S. 
BRODY, P.J. 
KOETTING, J.R. 
SHROCK, S. A. 
MELLON, C.A. 
SPI"TZER, D.R. 
CANELOS, J. 
TAYLOR, W. 
HARRISON, R.T. 
CROSSMAN, J. 
PARKHURST, P.E. 
BURNELL~ S. 
CARL, D.L. 
HOELSCHER, S. 
GERLACH,- V. 
SCHMID, IL 
BOWIE, M.M. 
JONASSEN, D. H. 
GRABOWSKI• B. 
SHRIGLEY, R. 
SIMONSON, M.R. 
SIMONSON, M.R . 
BERRY, T. 
WELLIVER, P. 
KOETTING, J.R. 
KOETTING, J. R. 
KOETTING, J.R . 
MCISAAC, M.S . 
MCISAAC, M.S. 
MCISAAC, M.S. 
ACEVE DO , C. 
LAMBERSKI, R. 
TANTIBLARPHOL, S. 
BERRY, L.H. 
ANGERT, J. 
WIECKOWSKI, T. 
BRODY, P.J. 
EL-GAZZAR, A. I. 
BRODY, P. 

82/561 
84/72 
84/72 
84/1 27 
81/166 
79/364 
81/166 
80/125 
80/125 
457 
84/402 
84/402 
84/402 
83/502 
82/519 
82/519 
82/154 
79/429 
84/386 
84/44 
84/290 
83/682 
83/487 
79/54 3 
81/88 
81 /Fl8 
83/776 
83/776 
79/88 
79/191 
84/99 
84/99 
80/217 
80/ 217 
83/74 
80/293 
80/220 
80/220 
81 / 586 
83/58 
83 / 58 
80/ 220 
83 / 416 
84 /2 90 
84/307 
81/428 
84/386 
83/478 
80/1 
80/1 
84 I 4 99 
83/46 
80/125 
80/ 594 
79/351 
84/127 
80/70 



OESCR I PT OR AUTHOR Is NAME YR/PAGE 
···---------------------------------------------------------------------------

PICTORIAL RESEARCH MCISAAC. M.S. 83/478 
PICTORIAL RESEARCH LEVIE, W.H. 81/388 
PICTORIAL RE J ~ARCH HANNAFIN, M.J. 84/220 
PICTORIAL RE SEARC H LEGENZA, A. 79/351 
PICTORIAL RESEARCH BERRY, L.H. 84/34 
PICTORIAL RE ~ ZARCH HUGHS, L.H. 84/499 
PICTORIAL RESEARCll LEVIE, W.H. . 81/388 
P IC TOR IAL RESEARCH CLARK, F. 80/125 
PICTORIAL RESEARCH MCISAAC, M.S. 84/386 
PICTORIAL RESEARCH BRODY, P.J. 83/96 
PICTORIAL RESEARCH BRODY, P.J. 84/44 
PRACTITIONER WHITE, B. H. 79/144 
PRESENTATION MODE SAVENYE, W. 83/668 
PRESENTATION MOOE JOSEPH, J.H. 83/357 
~RESERVICE TEACHERS SHRIGLEY, R. 80/220 
PRESERVICE TEACHERS WELLIVER, P. 80/220 
PRESERVICE TEACHERS GRABOWSKI, B. 80/220 
PR INC !PALS BURNELL, S. 79/191 
PRIOR KNm;LEDGE RICHARDS, B. 84/446 
PROBLEM SOLVING HORTIN, J.A. 84/240 
PROGRAM £VAL UATION SHROCK, S,A 83/682 
PROGRAMMED HISTRUCTION MCGRADY, D.S. . 84/354 
PROGRAMMED INSTRUCTION JONASSEN, O.H. 79/3364 
PROGRAMMED INSTRUCTION BRIDGES, N. 82/154 
PROSE HANNAFIN, M.J. 84/ 220 
PROSE LEARN I NG MOSELY, M. L. 83/707 
PROSE LEARNING STORY, N.O. 83/707 
PROSE MATERIAL DWYER, F.M. 82/33 
PROSE MATrRIA L CHEZIK, M.A. . 82/33 
PSI JACOBS, R.L. 82/ 396 
PSYCHOEPISTEMOLOGY DIONNE, J.P . 81/486 
PSYCHOEPISTEMOLOGY RANCOURT, R. 81/486 
PSYCHOLOGICAL PERSPECTIVE MARTIN, B.L. 63 / 460 
PUBLICATIONS SIMONSON, M. 84 / 118 
PUBLICATIONS wINN, B. 84/607 
PUBLICATIONS DfMONu, P. 84/118 
RATE-MODIFIED SPEECH OLSON, J.S. 82/483 
RATE-MODIFIED SPEECH BfRRY, L.H. 82/483 
REINFORCEMENT KORZENNY, S.S. 81/345 
RELEVANCE WHITAKER, J. 80/ 569 
RELEVANCE SULLILVAN, H. 80/569 
RESEARCH LUKOWSKY, J. 81 / 409 
RESEARCH CLARK, . F.E. 82 / 144 
RESEARCH ROBERTS, 0. M. 79/132 
RESEARCH DWYER, F. M. 79/20 
RESEARCH TORKELSON, G.M. 81/664 
RESEARCH REIO, G.A. 81/509 
RESEARCH DIMOND, P. 84/ 118 
RESEARCH HORTON, J.A . 79/140 
RESEARCH ANGERT, J. F. 79/ l 
RESEARCH SHERIFF, 0.( . 79/140 
RESEARCH ANGERT , J. F. 82/144 
RESEARCH CANELOS, J . 82/27 
RESEARCH S !MONSON , M. 84/118 
RESEARCH BERRY, L. H. 82/483 
RESEARCH RAGAN, T. E34/433 
RESEil.RC H ClARK, f . E. 79/l 
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\GE DESCRIPTOR AUTHOR Is NAME YR/PAGE 
·------- ,.--------~-----------------------------------------------------------------------78 RESEARCH KING, F.J. 84/260 
38 RESEARCH FILAN, G. L. 79/28 
~o RESEARCH ROBLYER, M.D. 84/260 
il RESEARCH GERLACH, V. S. 79/28 
I RESEARCH WINN, B. 84/607 
l9 RESEARCH OLSON, J.S. 82/483 
!8 RESEARCH SM ITH, P. L. 84/487 
1~ . :> RESEARCH WHITE, B.H. 79/144 
:6 RESEARCH FLEM I NG, M. L. 79/73 

RESEARCH TORKELSON, G.M. 84/534 
RESEARCH CANE LOS, J . 82/163 

4 RESEARCH BECKWITH, D. 84/17 
8 RETENTION LAMBERSKI, R.J. 82/64 
7 RETENTION HANNAFIN, M.J. 83/531 
0 RETENTION PECK, K. L. 83/ 533 
0 RETENTION TAYLOR, W. 83/125 
0 RETENTION CANE LOS, J. 83/125 
1 RETENTION ROBERTS, D.M. 82/90 
5 RETRIEVAL STRATEGIES MCBRIDE, .S.D. 82/69 
J RETRIEVAL STRATEGIES DWYER, F .M. 82/69 
/ REVIEWING METHODS NELSON, J. 80/3139 

ROD ·AND FRAME TEST STREIBEL, M.J. Bl/624 
34 SELF CONCEPT WILLIAMS, D. M. 82/621 
~ SELF EVALUATION ISRAELITE, L. 79/212 
) SELF EVALUATION CAREY, L. M. 79/?.12 

SELF EVALUATION SCHMID, R. F. 79/?.12 
SPECIAL EDUCATION SOLANO, F. 82/105 
SPECIAL EDUCATION YACOBACCI, P.M. 82/105 
SPECIAL EDUCATION GOLDSTEIN, M. 82/105 
SPECIAL EDUCATION ALTER, M. 82/105 
STIMULUS-EXPLICITNE SS ARNOLD, T. C. 82/1 5 
STIMULUS-EXPLICITNE SS DWYER, F.M. 82/15 
STRUCTURE KER VIN, D. 84/253 
SUBJECT KNOWLEDGE JOSEPH, J. 80/311 

' SUBSUMPT I VE SE QUE NC ING STEIN, F. 80/527 
SUBSUMPTIVE SEQUENCING RE I GE LUTH, c. 80/527 
SUBSUMPTIVE SEQUENCING WITHAM, J. 80/527 
SUPPLANTA T!Otl APPROACH FRENCH, M. 83 /?63 
SYMBOL LEP..RN I NG BROOKE, M.L. 8/85 
SYSTEMATIC EVALUATION DWYER, F.M. 82/?. 
TASK ANALYSIS KENNEDY, P. 83/394 
TASK ANALYSIS WILDMAN, T. 80/460 
TASK ANALYSIS NOVAK, J. 83/394 
TASK ANALYSIS ESQUE. T. 83 / 394 
TASK ANALYSIS SHERMAN, T. 80/460 
TEACHER COMPETENCE ERNEST, P.S. 82/278 
TEACHER PRACTICE3 .MELVIN, K. 82/197 
TEACHER PRACTICES CARR !ER, C. 82 /1 97 
TEACHER THEORIES MELVIN, K. 82/ 197 
TEACHER THEORIES CARRIER, C. 82/197 
TEACHERS MOSLEY, M.L. 83/502 
TEACHERS WAN I EW I CZ, I. 83/719 
TEACHERS ROSEN, T. 83/719 
TEACHERS ROSENSWEIG, D. 83/719 
TEACHING JONASSEN, D. H. 81/233 
TEACHING HENNIGAN , T. L. 82/311 
TEACH! NG GILBERT, R.M. 82/311 
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··- ------------------------~ - -------------------------------------------TEACHING · JORGENSEN, S. 81/260 ----

TECHNOLOGY KOETTING, J.R. 81/289 
TECHNOLOGY JORGENSEN, S. 81/260 
TECHNOLOGY HISTORY LUKOWSKY, J. 81/409 
TELECONFERENCE HANCOCK, B. W. 83/283 
TELECONFERENCE CHUTE, A. 82/235 
TELECONFERENCE HANCOCK, B.W. 82/235 
TELECONFERENCE LAPIERRE, R. C. 82/235 
TELECONFERENCE RASZAKOWSKI, R.R. 83/283 
TELECONFERENCE CHUTE, A.G. 83/283 
TELEVISION BRAVERMAN, M. 81/78 
TELEVISION ROBINSON, R. S. 84/466 
TELEVISION BECKER, A. D. 81/23 
TELEVISION KORZENNY, S.S. 81/345 
TELEVISION BARON, L. J. 79/158 
TELE VIS ION LEW IS, R. F. 79/650 
TESTING DWYER, F.M. 82/40 
TESTING MAURER, M.M. 84/318 
TESTING TYSON, L. 82/519 
TES TI NG DEMELO, ti. T. 82 I 40 
TEST I NG RAB URN, J. 82/519 
TESTING BURROWAY, R.L. 84/56 
TESTING SIMONSON, M.R . 84/318 
THEORY KOETTING, J.R. 84/290 
THEORY FILAN, G. L. 79/28 
THEORY GERLACH, V.S. 79/28 
THEORY HORTIN, J.A. 82/376 
THEORY WINN, W. 80/646 
THEORY KOETTING, J.R. 81/289 
THEORY CANELOS, J. 82/27 
THEORY TORKELSON, G.M. 84/534 
THEORY WILLIAMS, J.A. 84/563 
TIME FACTOR ATANG, C. I. 84/1 
TIME-COMPRESSED SPEECH BERRY, L.H. 83/517 
TIME-COMPRESSED SPEECH OLSON, J . S. 83/517 
TIME-COMPRESSED SPEECH HUGHS, L.H. 84/499 
TIME-COMPRESSED SPEECH OLSON, J.S. 84/414 
TIME-COMPRESSED SPEECH TANTIBLARPHOL, S. 84/499 
TRANSFER OF LEARNING RICHARDS, B. 84/446 
UNIVERSITY INSTRUCTION KURFISS, J. 80/327 
UNIVERSITY INSTRUCTION RUSSELL, A.L. 82/548 
VIDEOTAPED INSTRUCTION PECK, K. L. 83/533 
VIDEOTAPED INSTRUCTION HANNAFIN, M.J. 83/533 
VISUAL CUEING JENNINGS, T. 80/280 
VISUAL CUEING DWYER, F.M . 82/54 
VISUAL CUEING JENNINGS, T. 82/54 
VISUAL LEARNING BROOKE, M.L. 81/85 
VISUAL LEARNING WINN. B. 82/638 
VISUAL LEARNING FRENCH, M. 83/226 
VISUAL LITERACY BECKER, A. 80/55 
VISUAL LITERACY TURNER, M.L . 79/552 
VISUAL LITERACY WINN, W. 80/646 
VISUAL PERCEPTION RICKARD, 0. 80/262 
VISUAL PERCEPTION HARRISON, R. 80/262 
VISUAL TESTING DE MELO, H. 83/175 
VISUAL TESTING DWYER, F. M. 81/120 
VISUAL TESTING DWYER, F.M. 83/175 
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----------------------------------- ·--------------------------------------------·-VISUAL TESTING 
VISUAL TESTING 
VISUALIZATION 
VI SUALI ZA TI ON 
VISUALIZATION 
VISUALIZATION 
VISUALIZATION 
VISUALIZATION 
VISUALIZATION 
VISUAL! ZAT ION 
VISUAL! ZATION 
VISUALIZATION 
VISUAL! ZATION 
VISUAL! ZATION 
VI SUALI ZAT ION 
VISUALIZATION 
V IS UA LI Z A TI 0 N 
VISUALIZED INSTRUCTION 
VISUALIZED INSTRUCTION 
VISUALIZED INSTRUCTION 
VISUALIZED INSTRUCTION 

. VISUALIZED INSTRUCTION 
VISUALIZED INSTRUCTION 
VISUALIZED INSTRUCTION 

SZABO, M. 
DEMELO, H.T. 
HORTIN, J.A. 
JOSEPH, J.H. 
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