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PREFACE 

J. / ) 
10 c? r . .J 
. /) ~· 7 

For the fourth year the Research and Theory Division of the Associa

tion for Educational Communications and Technology (AECT) is publishing 

these Proceedings. Papers published in this volume were presented at the 

national AECT Convention in Dallas, TX. 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 reviewing process. 

Proposals were submitted to Mr . James Sucy of the Eastman Kodak Company 

who coordinated the review process. All references to author were removed 

from proposals before they were submitted to referees for review. Approx

imately sixty percent of the manuscripts submitted .for consideration were 

selected for 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. 

Michael R. Simonson, President 

Research and Theory Division 
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A Futuristic Projection for the Program of Systematic Evaluation 

Francis M. Dwyer 
140 Chambers Building 

The Pennsylvania State University 
University Park, Pennsylvania 16802 

The program of Systematic Evaluation of variables associated with visua 
learning was initiated in 1965. The general objective of the Program was to 
investigate the impact of different variables associated with the effective 
and efficient use of visual materials in the teach ing-learni ng process. To 
achieve a level of programmatic research it was necessary that continuity an. 
generalizability exist between and among the different experimental studies. 
Conseq uentl y, considerable effort was expend.ed in designing and developing ar 
experirr.1:::1tal package of research materials which would serve as the prototypE 
throughout a program of systematic evaluation . A specific unit of cognitive 
content was identified, learner achievement objectives stated, four individuc 
criterion tests (measuring different educational objectives) developed and 
a 2,000 word instructional script was prepared. 

Over the years the instructton al impact of numerous variables associated 
with the design and use of visual materials in the teaching-learning environ
ment have been investigated in a variety of presentat ion formats: television 
synchronized slide-audiotaped instruction, visuali zed programmed instruction, 
regular textbook type of instruction (visualized), etc. To date approximate] · 

· 40,000>~ college students and 8,000 high school students. have been involved in 
the Program of Systematic Evaluation which has come to represent the most com· 
prehensive and systemat ic attempt to identify those variables assoc iated with 
visualized instruction which are most effective in facilitating student 
achievement of specified learning objectives. 

Over one hundred exper imental studies (1965-1982) reporting the results 
of this research program have been pub I ished by the author and h is colleagues 
in a dozen differe nt journals in the Un ited States, Germany and Great Bri t ain. 
Conclusions obtained from these studies have indicated that the present method 
of se lecting and us ing visual materials are grossly ineffective and wasteful 
and that, in many cases, for specific educational objectives visualization of 
content material is no more effective than t he same instruction without visua l 
zation . Specifically, the results in d icate that the use of visual materials 
to complement oral/print inst ruction is not equally effective in all instruc
tional environments. Effectiveness and efficienty in visualized instruction 
bein g primarily dependent upon (a) the amount of realistic detail contained in 

*Th ese figures do not include those subjects involved in action type research 
activities (utilizing the instruction;il and evaluation materials developed in 
the Program) leading to mo re sophisticated instruction and tra ini ng programs 
which have been conducted and/or sponsored by the Armed Forces, private and 
commercial con s ulting fi rms, medical and nurs ing institutions, financial insti
tutions, communication corporations, airlines, governmental agencies , etc. 

...... _. 3 
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the visualization used; (b) the method by which the visualized instruction is 
sented to learners (externally paced vs. self-paced); (c) learner charac

~:~istics, i.e., intel!igence, prior knowledge in the content area, re~d i ng 
d/or oral comprehension level, etc.; (d) the type or level of educationa l 

a~·ective to be achieved by the learners; (e) the technique (s) used to focus 
otJ dent attention on the essential characteristics in the visualized materials, 
s ~ cues such as questions , arrows, motion, verbal/visual feedback, overt/ 
e~v~~t responses, etc.; and (f) the t ype of test format (evaluation procedure) 
~mployed to assess.stude~t information acquisition, e.g., f~r certain t~pes of 
ducational objectives visual tests have been found to prov i de more val 1d 

:ssessments of the amount of information learners acquire by means of visualized 
instruction . 

The text, Strategies for Improving Visual Learn ing published in 1978 
summarizes and integ rates the research findings obtained from the Program to 
that date. The text emphasized the interrelatedness of variables as socia ted 
with the effective use of visual materials, and i. t at tempted to draw trends 
from prior research relative to the effective design and use of visual media. 
In this respect, it presented the concept of visualized instruction, not as 
an isolated phenomena, but as an interrelated const i tuent process operating 
at va rying levels of complexity--the elements of which acquire significance 
only in the context in which they are used. 

In an attempt to provide an integrated and comprehensive treatment o( the 
variables associated with visualized instruction, the text cites more than 650 
articles depicting research results, insigh ts, and conclusions of more than 625 
resea rchers representing numerous scienficic di sci pl ines. 

Since the inception of the Program, more than 200 . lectures describing 
the findings and implications of this research have been presented by the 
author and his colleagues at the international, nationa l, regional, and state 
levels. These lectures stressed the effectiveness and efficiency which can 
be contributed to the learning environment by properly designed and developed 
visualized instructional materials. Techniques and procedures for establish i ng 
specific guidelines for the development and use of visualized materials have 
also been described. Additionally, in an attempt to communicate the practical 
implications of the results of this research program more than 50 artic l es 
have been written for the practitioner and published in non-refereed journals. 

The conceptual orientation and experimental materials developed in the 
Program of Systematic Evaluation has provided the basis for three H.S. degrees 
and twenty-five Ph.D. degrees at The Pennsylvania State University. Similar 
research, employing the same experimental materials has been conducted at the 
University of Virginia, Michigan State University, Kent State University, Ohio 
State University, Texas A&M University, Boston University, University of 
Pittsburgh, and Newcastle upon Tyne Polytechnic (Great Br itain). 

At the present time visualization is being used extensively at all levels 
of education in an attempt to improve the qual ity of the teaching-learning 
process. Current projections for the future call for increased use of a 
variety of new electronic (visual) mediating systems of instruction (interactive) 
m~crocomputers, video disc systems, telecommunications, sate]] ite and educa
tional television, etc.) to be infused into both traditional and non-traditional 
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instructional strategies. This increase in the use of the visual medium will 
be in addition to conventional multi-media systems (slide-audiotape, film, 
pictures, videotape, ove rhead transparencies, visualized t exts and workbooks, 
etc.) already considered to be integral components of effective instructional 
strategies. Within these varied instructional strategies the use of the 
visual medium has been optimized to assist learners in acquiring, transm i tting 
and applying information. 

In response to this need for guide I ines leading to the effective use of 
visualization in the teaching-learning process the research within . the Pro
gram continues. Each year a few doctoral students at The Pennsylvania State 
University select this area for their thesis dissertation work, the experi
mental instructional materials are being put on video disk at the University 
of Maryland, the experimental materials have also been put on microfiche so 
that they would be accessible to the Plato system at the University of Edmontor 
a study ou t of Concordia University (Quebec) wi 11 be conducted sho rtly using 
the Tel idon System- - the Canadian proposal for Videot ex Systems. In addition, 
a series of studies utilizing the se same instructional materials have been 
scheduled for the Fall at Ohio State University . 

The future of the Program and its potential for resolving specific instruc 
tional problems seems bright. We would welcome your active participation in 
the Program to make its impact 11 br ighter11 and more immediate. 

References 

Dwyer, F. M. (1978) Strategies for Improving Visual Learnin g. State College, 
PA: Learni ng Services, Box 784. 
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Background to the Problem 

Through the years there have been frequent calls for research 
syntheses or integrations (Broudy, 1970, 1972; Clark & Angert, 1980; 
Kuhn, 1962; Petrie, 1976; Randhawa, 1978). Narrative literature reviews 
have been quite prevalent in media research, as exemplified by Reid and 
Maclennon's (1967) review of 350 instructional media comparisons, and 
Schrarrrn's (1977) review of 11 big 11 and "little" media, to name but a few. 

Several researchers, most notably Dwyer (1978), also have synthesized 
in a qualitative fashion the results of research on the realism/relevant 
cue controversy. As is typical of narrative literature reviews, many of 
the conclusions which have been drawn on this subject are vague and lack 
quantitative precision (Clark & Angert, 1981). The series of studies 
undertaken by Dwyer (1978) and colleagues is unique for its consistency; 
numerous replications, and longevity in investigating pictorial stimulus 
complexity as it relates to static instructional visuals. Since guide-
1 ines for instructional visual design rely heavily on the conclusions 
drawn by Dwyer and possibly on the conflicting conclusions about pictorial 
effectiveness drawn by Samuels (1970) and others, and since none of the 
reviews of this body of research have employed sampling methodologies 
which would ensure the inclusion of most of the relevant studies, a 
quantitative review of pictorial effectiveness was deemed to be a useful 
adjunct in guiding future instructional design and empirical efforts. 

Meta-analysis (Glass, 1977) is the most recently developed method
ology for accomplishing quantitative research integration. Meta-analysis 
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research is not new to media research integrations. As one example, 
Cohen, Ebeling, and Kulic (1981} published a meta-analysis of 74 studies 
of visual-based college instruction. Unfortunately, media variables in 
this study were still conceptualized in tenns of presentation modes or 
technologies. A statistical integration of pictorial complexity, with 
variables defined in terms of iconic symbols and coding elements, was 

still needed. 

The Purpose 

It was felt that the use of meta-analysis procedures, as described 
by Glass (1977), would add quantitative precision to future hypotheses 
and also would help reaffinn the linkage between corrmunication theory 
and educational technology. Although Glass has suggested that this 
methodology is particularly well suited for resolving controversies 
arising from conflicting research results, the philosophical position 
.which guided this investigation was that research integration is best 
considered a form of exploratory rather than confinnatory research. 
Accordingly then, the purpose of this study was to generate hypotheses 
based upon identified differences among the coded variables resulting 
from a research integration. This integration was limited to the body 
of research utilizing static iconic visuals in instructional materials. 
The major research question that guided this investigation concerned the 
differential instructional effectiveness, as measured by cognitive 
dependent outcomes (Bloom, Engelhart, Furst, Hill, & Krathwohl, 1956), 
attributable to illustration iconicity. The influences of subject grade 
level, stimulus exposure control, and time of testing were examined with 
respect to this effectiveness. 

Procedure 

Locating Reports of Research 

Bibliographic search procedures used to locate pertinent studies in
volved both automated information retrieval and manual searching of 
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selected indices and references known to contain extensive pictorial 
citations. Computer searching of selected data bases within the DIALOG 
network was performed on two occasions. Four data bases were searched: 

3 

Educational Resources Information Center (ERIC), Psychological Abstracts, 
Sociological Abstracts, and Dissertation Abstracts. A total of 558 
potentially relevant citations was derived from automated retrieval 
methods. The automated search procedures were augmented by a manual 
search of data-based indices, annual meeting and convention programs, 
and selected references. Upon completion of both the automated and 
manual search procedures, an initial sample pool of 720 research 
reports was identified. 

Sample Selection 

The pool of 720 research reports was reduced to a final sample of 
121 data sets (from 151 separate reports of research) by means of a 
three-tiered screening procedure. Each of the 720 reports was obtained 
and read in full. These screening procedures resulted in the elimination 
of non-experimental reports, of research not concerned with iconic treat
ments or cognitive achievement, and of research with abnonnal subjects, 
inadequate picture descriptions, faulty research designs, or insufficient 
data. 

Sample Coding 

Four major variables of interest to this study (illustrations, 
pacing, grade level, and achievement) were coded. Treatment illustrations 
were coded independently with respect to five physical pictorial attri
butes: production, shading, context, embellishment, and chroma. Pacing 
referred to the locus of control over subjects' exposure to treatment 
illustrations, with 11 external 11 coding referring to group-paced {experi
menter-controlled) instruction, and 11 internal 11 coding reserved for self
paced (prograrraned) materials . Grade level was coded in three ways. 
Kindergarten through college and non-college adult grade levels were . 
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coded independently and with respect to two different categorization 
arrangements. Achievement was coded in two ways, based upon the time 

of retention testing. 

Quantifying and Equating Study Outcomes 

4 

The ultimate purpose of the meta-analysis procedures in the present 
study was to achieve a quantitative aggregation of findings from the 
various reports of research. To this end, a basic index of achievement 
effect, called g_ (Cohen, 1969) or effect size (Glass, 1977) was first 
calculated for every treatment group comparison. All told, 2,607 effect
size measures were generated from the available data. 

Data Analysis Procedures 

Data analysis was performed in three distinct stages. The first 
stage completed the establishment of the data set through an aggregation 
of both effect-size and pseudo effect-size values (Glass, 1977). The 
second stage of the analysis sought to identify potentially significant 
main effects and interactions among the numerous levels of the coded 
variables. Since the 47 levels of the 11 independent variables contained 
far too many main effects and interactions to examine each individually, 
multiple linear regression was used to pare these comparisons to a 
manageable level . Individual effect-size values served as the units of 
analysis. The third data analysis stage involved using Tukey 1 s jackknife 
method (Glass, 1977) to calculate a grand m~an and separate means for 
main effects and significant interactions. 

Results 

By using the jackknife technique to average the 2,607 effect-size values 
across all studies and all variables, a grand jackknifed mean effect-size of 
.51 was derived. This figure indicated that the post-test achievement 
score of the average subject receiving some form of illustrated treatment 
was about one-half standard deviation higher than the post-test achievement 
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score of the average control group member receiving only the verbal 
treatment. This jackknifed mean was nearly identical to the grand mean 
effect-size of .52 reported in Clark and Angert (1981}. 

The effect-size statistic is more appropriately considered to be 
a measure of practical significance than statistical significance, and 
accordingly, all mean differences between levels of main effects and 
interactions were interpreted in tenns of practical significance. 
Cohen's (1969) operational definitions of small, medium, and large 
effect-size differences were applied to the results. A .5!_ = .2 repre
sented a small difference in means, d = .5 a medium difference, and 
d = .8 represented a large difference. 

Final results were presented in the fonn of tables of jackknifed 
mean effect-sizes for all main effects and for six potential interac
tions. The effect-size values were interpreted in tenns of the size 
of the mean differences between the predictor variables and verbal 
control groups, and in tenns of the size of the mean differences 
between levels of the coded variables. The size of the mean differ
ences was equated with levels of practical significance as suggested 
by Cohen (1969) . 

5 

Jackknifed mean differences favored colored over black and white 
illustrations, and illustrations within a context over those out of 
context, at a small significance level. Medium significance level mean 
differences were found to favor externally paced over internally paced 
illustrations , and unembellished drawings over embellished drawings. 
Insignificant mean differences were noted between shaded and unshaded 
illustrations, and between immediate and retention testing and between 
modes of representation (photo versus drawing). The 7-12 and 9-12 grade 

-level groupings attained the highest mean effect-size value. In 
general, illustration effectiveness increased from K-12 and dropped off 
markedly for college level subjects. Potential interactions were noted 
and reported for grade level versus time of testing, grade level and 
pacing, grade level and chroma,· pacing and embel lishment, pacing and 
representation, and representation versus chroma. 

11 



5 

tn 

. n 

de 

'f 

d 

6 

Results of the study suggested that: 
1. Illustrations were most effective with secondary level subjects, 

a condition not altered significantly by differences in pacing, chroma, 

or time of testing . 
2. Externally paced illustrations were more effective than 

internally paced illustrations, a condition not significantly affected 
by differences in mode of representation, embellishment, or grade level . 

3. Colored illustrations were more effective than black and white 
illustrations, a condition especially noticeable with chirographic 
pictures, and with college and non-college adult learners. 

4. Mean differences between modes of representation (in favor of 
chirographic) were significantly more pronounced for externally paced 
illustrations, and for colored illustrations. 

In general, the results obtained in this study were consistent· 
with the previously reported results of a meta-analysis dealing solely 
with the past research of Dwyer and colleagues (Clark & Angert, 1981). 

Since the present investigation was not conclusion-oriented, no 
definitive statements regarding the realism/ relevant cue controversy 
could be derived. These results do, however, provide a means for 
fanning future hypotheses based upon a quantitative aggregation of 
past research • 
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The Pennsylvania State University 

ABSTRACT 

The purpose of this study was to investigate the relative effectiveness 
of specific media attributes on student performance on criterion tests measuring 
different levels of understanding. Specifically, it attempted to identify 
which of two levels of stimulus explicitness in visuals was most effective in 
facilitating student achievement on criterion tests of knowledge, comprehension, 
and total understanding for students possessing two different levels of entering 
behavior. One hundred seventy-one subjects participated in the study. The two
way ANOVA procedure was utilized to investigate the existence of interaction 
between entering behavior and level of stimulus explicitness. Results indicated 
that a significant relationship existed between entering behavior and performance 
0n post-criterion tests; no relationship existed between stimulus explicitness 
and achievement on the criterion tests; and insignificant interactions were 
found to exist between entering behavior and instructional treatment. 

A number of educational researchers (2, 4, 6, 7) commenting on teaching 
effectiveness have indicated that current media research has not incorporated 
instructional techniques based on sound instructional and/or psychological 
research. A great many of the studies seem to be primarily concerned with con
d·ucting evaluative comparisons to support the use of one form of media in 
preference to anothe~ while providing little ins i ght concerning the effectiveness 
of attributes inherent to a particular medium. Recentl y educators have encouraged 
the development of research designs which would not only evaluate the relative 
effectiveness of different media but would also identify instructional strategies 
by .which given types of learners would achieve optimally. One of the theoretical 
orientati ons which has emerged as a resul t of this trend was designed by 
Salomon (6) and is used in this study. His theory of stimulus explicitness 
a~tempts .to present an understanding o~ how the use of media influences learning . 
~ ince this theory was influential on the design of this study, a brief synopsis 
1s warranted. 
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Theoretical Orientation 

It is Salomon's belief that for stimuli to be effective in learning they 
must affect mental processes in the learner relevant to the task being learned. 
The stimulus explicitness theory assumes that one of the most fundamental 
functions of visual stimuli is to inform, that is, to reduce uncertainty and 
thus increase the learner's probability of achieveing a correct response releva 
to the learning task . He further suggests that the instructional effectiveness 
of a given type of visual stimulus in reducing uncertainty is contingent upon 
the prior existence of aroused uncertainty in the individual . 

Different types of visual materials contain varying amounts of realistic 
detail which, in turn, can be considered to represent varying degrees of 
stimulus explicitness. For example, if in a learning situation the individual 
does not experience any uncertainty, his behavior might depict what is normally 
called the boredom syndrome--daydreaming, doodling, etc. However, if the 
stimulus materials used in the instructional situation generate some uncertaintj 
the learner may be motivated to search for additional information in order to 
reduce this uncertainty . If too much uncertainty is introduced into the learnir 
situation, it may cause the learner to react negatively towards the stimulus 
materials and reject the purposes for which they were originally designed. 

This assumption finds support in the theory and from information theorists 
(3, 5, 6) who report that as the amount of information in the stimulus increases 
the uncertainty generated by the stimulus decreases . Figure 1 illustrates this 
rela~ionship between uncertainty and stimulus explicitness. 

In this continuum the amount of uncertainty in a stimulus is a function 
of the amount of information conveyed by the stimulus. As the amount of infor
mation in a visual increases, the uncertainty generated by the visual decreases . 
In terms of information theory this could be interpreted to mean that visuals 
possessing higher degrees of explicitness should have a greater potential for 
reducing entering uncertainty, thus increasing the probability that a greater 
amount of learning will occur . 

Objective 

The purpose of this study was to evaluate the predictability of Salomon's 
stimulus explicitness theory by investigating the instructi ona l effect iveness 
of two types of visual stimuli each possessing different degrees of stimulus 
explicitness. Specifically, the purposes of this study were to: (a) explore 
the research potential of the stimulus explicitness theory as a model for 
guiding research on visualized instruction; and (b) determine the instructional 
effectiveness of visual materials possessing different degrees of stimulus 
explicitness and also their effect on students possessing different entering 
behavior. 

Unweighted means were used in the ANOVA procedures since the study was 
exploratory in nature and there was no reason to expect that one treatment would 
be more effective than the other. The ANOVA used was adapted to handle unequal 
N' s; furt hermore, the number of students in each cell was not greatly dispro
portionate so that the vari ance would be seriously affected. Bartlett's test 
for homogeneity was on the pre-test scores, and in no case di d the observed 
values reach the critical value for a .05 level test. Thus, it appeared t hat 
the students receiving the different treatment coul d, in fact, be considered 
to have been drawn randomly from populations with co11JT1on variance. 
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Three conclusions were derived form the data obtained in this study: 

1. 

2. 

3. 

There was a significant relationship between entering behavior 
and performance on criterion tests. Those students whose prior 
experience and knowledge of the cont~nt materi·al ~ere high_per
formed more effectively than those with low entering behavior 
regardless of the type of visual illustration they .received. 

No signiJicant relationship was found to exist between the level 
of stimulus explicitness and achievement on the criterion tests. 
This was interpreted as meaning that visuals possessing either of 
the stimulus explicitness levels were equally effective in improv
ing achievemerrt of identical objectives for each of the entering 
behavior groups . 

No significant interactions were found to exist between entering 
behavior and type of visualization. 

Sunmary and Discussion 

· 3 

The purpose of this study was to investigate the relative effectiveness 
of specific media attributes on student performance on criterial tests measuring 
different levels of understanding. More specifically, this study was designed 
t~ gather data to ascertain which of two levels of stimulus explicitness in 
a series of visuals provided for the most effective instruction as measured 
by achievement on criterial tests of knowledge , comprehension, and total under
standing for students possessing two different levels of entering behavior. 

The theoretical rationale for this study was Salomon's theory of simula
tion. Thus , while gathering data for purpose.s of investigating the above 
problem, it was also the objective of this study to investigate that po.rtion 
of Salomon's theory that pertained to the role of visuals in the instructional 
process. The assumption of the theory's having applicaiton to this study 
implied that research in involving application to this study implied that 
research in involving the stimulus-explicitness dimension of vfsuals should 
provide educators with the means to determine how effective a specific visual 
is. That is, research associated with this dimension should .provide data to 
d.eterrni ne how much cognitive activity occurs as a result of exposure to a 
specific kind of stimulus presentation by a particular learner. 

These two objectives are related in the following manner. The stimulus
expl icitness dimension in a visual is a- function of the amount of information 
conveyed by the vi ·sual and the ability of the information to reduce the 
learner 's uncertainty, thereby increasing his probability of learning whatever 
message that visual was designed to convey. The theory postulates that .data 
gathered from research associated with this dimens.ion shoul°d indicate the 
degr~e that cognitive processes are activated after exposure to this stimulus 
attribute. Stated in reference to this study, if the stimulus-explicitness 
proper~y of a visua l affects the probability of reducing aroused uncertainty, 
then.d~fferent levels of stimulus explicitness should activate different 
cogn1t1ve processes. If this were the case, than at Bloom's cognitive levels 

"' 
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of terminology, and comprehension, one would expect that different visuals wo 
differ in their effectiveness to improve learning measured at these cogn itive 
1 eve ls. In other words, according to the assumptions of the theory one would 
expect high entering behavior students receiving less stimulus explicitness in 
visuals to perform as effe~tivel~ at the same :ogniti~e levels as low entering 
behavior students who received visuals possessing a higher level of stimulus 
explicitness. This assumption is predicted on the concept that high entering 
behavior students initially experience lower levels of uncertainty and conse-

.quently require less explicitness to achieve an equal probability for successf 
performance on achievement tests measuring learning at different levels of 
understanding. Conversely, if given the higher levels of explicitness in 
visuals, high entering behavior students should experience a reduction in the; 
probability to attain high achievement because they are not receiving the 
optimum form of instruction. 

Applying these expectations to low entering behavior students, one could 
expect those receiving the op ti mum fo.rm of instruction to perform better on 
the achievement tests for each cognitive level that those receiving the less 
optimal instruction. That is, low entering behavior students receiving visual s 
possessing low levels of stimulus explicitness would experience a reduction in 
their probability to attain as high an achievement score than if they had 
received the more optimal instruction possessing visuals with the higher level 
stimulus explicitness. 

The data collected for this study did not support these assumptions in 
Salomon's theory of stimulation. More specifically, an analysis of the finding 
failed to produce any significant interactions between the stimulus-explicitnes 
level in visuals and the entering behavior of students on the criterion tasks. 

Conclusions 

Three major conclusions can be made with some degree of confidence concern 
the experimental problem. 

l. For students identified as having either high or low entering 
behavior there were significant differences between their mean 
scores on each of the post-criterion tests. Though one could 
argue that these differences are valid because the group~ pos
sessed significant differences in entering behavior relevant to 
the instructional material, other interpretations seem to be 
warranted. Analyzing these significant differences in terms of 
Salomon's theory of stimulation, it would appear that the two 
treatments were not effective in increasing a student's proba
bility for learning in the direction predicted by the theory. 

2. In regard .to the two treatment groups, there were no significant 
differences . b~twee~ the mean .scores of.the first ~reatment group 
(those receiving visuals having low stimulus explicitness) as 
measured from each of the post-criterion tests. This could be 
interpreted to mean that visuals possess ing either of the two 
levels of stimulus explicitness were equally effective in 
enhancing achievement on identical objectives for each of the 
entering behavior groups. 

' 
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In regard to the presence of interaction effects between entering 
behavior and instructional treatment, the data showed that there 
were no systematic effects on performance on the criterion tests 
due to a combination of a particular entering behavior with a 
particular method of instruction. This conclusion also contests 
that segment of Salomon's theory postulati ng that this form of 
interaction should occur. 
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AN EXPLORATORY STUDY OF THE RELATIVE EFFECTIVENESS 
OF REALISTIC AND NON-R~ALISTIC COLOR IN 
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University of Pittsburgh 

Pittsburgh, PA 15260 

PROBLEM STATEMENT 

The primary purpose of this study was to compare the relative instructional 
effectiveness of two forms of color cueing in visualized instruction. Immediate 
acquisition as well as delayed retention effects were examined. The specific 
research question on which the study was focused was: 

When visual complexity, .in terms of color cues, is held constant, 
does the· degree of realis.m s·ignificantly affect the instructional 
effectiveness of visuals? 

RELATED LITERATURE 

~o major theoretical orientations deal with the question of realism and com
plexity in learning from visual materials. 

The first, a group of theories collectively referred to as "realism theories" by 
Dwyer (1967) include the .iconicity theory of Morris (1946), Dale's (1946) cone 
of experience and the surrogate fidelity theory of Gibson (1954). All of these 
theories are predicated on the assumption that the more realistic an instructional 
device, the more effectively it will facilitate learning. This assumption is 
based on the notion that the more realistic materials will present more visual 
cues to the learner and thus, give him more information with which to work. 
Justification is provided by the basic theory of stimulus generalization and the 
concept of cue summation. 

A conflicting orientation suggests that the "realism theories" do not accurately 
describe how visual instructional' materials function in learning, and in fact, 
may be in direct contradiction to the true situation. 

Broadbent (1958, 1965) has descriqed. the human informat;ion processing system as 
a single-channel, limited capacity system. This system functions much like c 
filter in that, in times of high information· reception, not all information per
ceived is immediately processed and stored. Rather, the system filters out all 
information beyond its capacity and holds this "overflow" for later processing. 
The overflow may possibly block other incoming, relevant information. Jacobson 
(1950, 1951) further supported this contention and indicated that only a small 
percentage of all information perceived is effectively stored and utilized by 
the nervous system. 

Working from the theory of Broadbent, Travers (1964) focused specifically on the 
question of realism in instructional materials. He suggested that, to deal with 
a complex environment, the nervous system must simplify inputs and perceptions. 
To achieve this end, Travers des~ribed a process known· as "compression." In 
describing this phenomenon, he indicated that to maximize the instructional 
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effectiveness of visuals, it may be .necessary to discard some elements of a 
visual which contain little information. This position. is supported by empirical 
research conducted by Cherry (1953), 'Attneave (1954), and Dwyer (1972). 

The studies reported by Dwyer represent the single, most comprehensive group of 
studies in this area. He found strong evidence to indicate that the most real
istic visuals are not necessarily the most effective in promoting student 
learning. The relevance of visual realism to the use of .color ·is readily 
apparent. Color in a great many visual ~llust~ations can represent a significant 
contribution to the realism depicted in ... those visuals. 

Research related specifically to the use of color has, similarly, been incon
clusive. In a.number of studies investigating the use of color in instructional 
visuals (VanderMeer, 1952; Kanner and Rosenstein, 1960; and Katzman and Nyenhuis, 
1972) it was generally concluded that color has no significant effect on learner 
achievement. 

Other studies, .however, have reported conflicting data. Color was found to be a 
significant design factor in research conducted by Bourne and .Restle (1959), 
Saltz (1963), Underwood (1963), and Dwyer (1972). · 

The distinction between visual . complexity and realism is, however, an important 
one when color ·is considered. Complexity in visual 'displays may merely imply an 
increase in the total number · of available cues. Realism, on the other hand, 
implies that real-life ~ssociations with information already held in memory store 
are elicited by the realis~c~ati.niulus. 

Relative to the increased effectiveness oi color, two explanations appear possible. 
First, color may provide an additional dimension of realism which results in th.e 
learner attaining. a more complete or realistic image of the event or object; 
second, color may function only as a coding or cueing dev~ce which facilitates 
storage and retrieval of the image or information. If the former alternative is 
true, then a realistic color ·visual should facilitate retention of material to a 
greater degree than a non-realistically colored visual. If the latter alternative 
is true, then ·all . types · of color visuals should function equally well in facilita-
ting retention of material. · 

A problem overlooked in the literature deals with the task of designing equiva
lent materials to test the color hypothesis. The very nature of the color visual 
militates against attainment of equivalence. Specifically, the use of color in a 
visual adds a much greater number of ·Visual cues to the display, resulting in a 
greater amount of available information ~s well as an increase in processing time. 

STIMULUS MATERIALS 

The materials employed in this study consisted of an instructional unit on the 
human heart, developed by DWyer (1967)., and presented by means of slides and 
audio tape. Each program contained a series o.f visuals intende.d to complement 
the same oral ·script. Two sets of visuals were prepared in realistic color and 
two sets were produced in non-realistic color by means of photographic reversal. 
The remaining two sets were prepared in black and white and non-illustrated 
formats, respectively. 

Photographic reversal was used as a means of producing visual materials in which 
the total number of visual cues were held constant while the degree of realism 
(color-realistic o~ non-realistic) could be manipulated. 

Measurement of achievement was accomplished by the ·use of five tests developed by 
Dwyer for the evaluation of stud.ent achievement in the areas of drawing·, identi
fication, terminology, comprehension and total understanding. 
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PROCE_DURE 

The data for this study were obtained from 224 college students enrolled in the 
I:-nstructional Media 411 course ·at the Pennsylvania State University . 

D ·ng orientation sessions to the course, all S's were requested to complete 
t~~ipretest instruments, the Otis ·Mental .Ability Test (Form FM) and a general 
Fretes t in the content area. 

Subjects were randomly assigned to .one of six treatment groups. These treatment 
groups received the same oral pres~ntation; however, each of the six groups re
ceived their own respective type of visual illustration. These .groups represented 
(1) verbal/non-illustrated; (2) black and white shaded drawings; (3 and 5) real
istic color drawings; (4 and 6) non-realistic color drawings. 

Ll)Unediately after participating in their respective instructional treatment, S's 
were administered the battery of achiev~ant tests. Six weeks later students 
met again for the delayed posttest battery. 

STATISTICAL ANALYSIS 

A one-way analysis of covariance was selected as a means of analyzing the data. 
P~rson Product Moment Correlations were conducted between each of the immediate 
and delayed acievement posttests and the two pretest measures . In all instances, 
tne Pearson r correlation coefficient was significantly different from zero at the 
.01 level. Accordingly , these two pretest measures were selected for use as ad
jl:isting variables in the .analysis of. covariance. 

In those cases where a significant F-ratio at the .05 level was indicated by the 
analysis of covariance, further analyses were conducted between all possible pairs 
of adjusted means via Tukey' s WSD Test. 

RESULTS 

The analysis of the inunediate test scores via .analysis of .covariance produced the 
following F-ratios: Drawing (2 . 94), Identi~ication (3.01), Terminology (3 . 02), 
Comprehension (.0.35) and Total Test (3 . 15). Four of these F-ratios (Drawing Test, 
Identification Test, Terminology Test and Total Test) were significant at the 
g < . 05 level. 

Multiple comparisons between adjusted ·means were made in each instance where a 
significant F-ratio was obtained. In every case, Group V (realistic color) was 
found to be signi(icantly superior to Group I (non-illustrated group) at the 
p <... .05 level. 

Analysis of the data obtained from the six treatment groups on the five delay~d 
(6 weeks) posttests produced the following F-ratios: Drawing Test (0.91), 
Identification Test (0.82), Terminology Test (0.26), Comprehension Test (0.92) 
and Total Test (1. 07). All of these values were non-significant at the •. 05 
level of significance. 

A summary of those presentations most effective in facilitating learner achievement 
on each test is presented in Table I . 
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Table r.: Treatments Most Effective in Facili tating Achievement on Each Achie1 
ment Test as Compared with the Non-Illustrated Treatment. 

Achievement Test 

Drawing Test 

Identification Test 

Terminology Test · 

Comprehension Test 

Total Test 

DISCUSSION 

Immediate 

Realistic 

Realistic 

Realistic 

Realistic 

Post test Delayed Post t 

Color Presentation 

Color Presentation 

Color Presentation 

Color Presentation 

A number of conclusions can be drawn from the analyses obtained .in this stud7. 

1. Different visual materials incorporating different degrees of visual comple 
or different types of cueing: devices are not equally effective in facilitat 
student achievement ·relative to different instructional objectives. 

2. The data suggest that in those cases where visual materials were significant 
more effective than inst.ruction without" visuals, realistic colo-r cued visua: 
were most effective in facilitating st·udent achievement. 

3. The data further indicated, in those cases where color visual instructional 
materials were superior to verbal materials, tha.t rea.listic color materials 
were more effective than non-realistic color materials. Since the overall 
number of visual cues presented in any corresponding pair of colo~ visuals 
(realistic and non-realistic) were the same, it must be concluded that the 
increased effectiveness of the realistic color materials was due to the 
factor of realism rather than increased visual complexity. 

This conclusion does not, . however, support the principle ·of cue summation. 
Cue summation suggests that merely incrPasing the number of available cues 
would improve achievement. In this study, the relative number of visual cues 
was held constant across each color treatment, yet diff erences in achievement 
in favor of the realistic color group were observed. 

It can generally be · concluded, therefore, that · the concept of realism is, to 
a limited degree, an important factor for consideration in the design of 
visual instructional materials. It can further be concluded that realism 
in a visual qisplay is a factor which should be considered i n addition to the 
total number of visual cues presented. In terms of the design of instruction· 
al materials, this would mean that teachers and designers should avoid the 
use. of non-realistic colors or shadings in visuals unless they serve a · 
specific purpose , such as to make ·parts or objects more distinct from one 
another or from a background. 

4. Evidence further suggests that while visual materials used to complement in
structi on facilitate immediate retention of information, these effects dis
appear after six weeks. ' 
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Table I: 
Treatments Most Effective in Facilitating Achievement on Each Achie 
ment Test as Compared with the Non-Illustrated Treatment. 

Achievement Test 

Drawing Test 

Identification Test 

Terminology Test · 

Comprehension Test 

Total Test · 

DISCUSSION 

Innnediate Posttest 

Realistic Color Presentation 

Realistic Color Presentation 

Realistic Color Presentation 

Realistic Color Presentation 

Delayed Post 

A number of conclusions can be drawn from the analyses obtained .in this stud7. 

1 . Different visual materials incorporating different degrees of visual compl 
or different types of cueing: devices are not equally effective in facilits 
student achievement ·relative to different instructional objectives. 

2. The data suggest that in those cases where visual materials were significa 
more effective than inst.ruction without· visuals, realistic colo~ cued visu 
were most effective ·in facilitating st~dent achievement. 

3. The data further indicated, in those cases where color visual instructiona 
materials were superior to verbal materials, tha.t rea.listic color material 
were more effective than non-realistic color materials. Since the overall 
number of visual cues presented in any corresponding pair of color visuals 
(realistic and non-realistic) were ·the same, it must be concluded that the 
increased effectiveness of the realistic color materials was due to the 
factor of realism rather than increased visual complexity. 

This conclusion does not, . however, support the pr.inciple ·of cue summation. 
Cue summation suggests that merely incrPasing the number of available cues 
would improve achievement. In this study, the relative number of visual C\ 

was held constant across each color treatment, yet differences in achievemE 
in favor of the realistic color group were observed. 

It can generally be concluded, therefore, that · the concept of realism is, 
a limited degree, an important factor for consideration in the design of 
visual instructional materials. It can further be concluded that realism 
in a visual qisplay is a factor which should be considered in addition to t 
total number of ~isual cues presented. In terms of 'the design of instructj 
al materials, this would mean that teachers and designers should avoid the 
use of non-realistic colors or shadings in visuals unless they serve a · 
s pecif i c · purpose, such as to make ·parts or objects more distinct from one 
another or from a background. 

4. Evidence further sugges ts that while visual materials used to complement in 
s truction f acilitate immed,iate retention of information, these effects dis
appear after six weeks. 



1als 
the 

. on. 

. s , 
1f 
.sm 
t o 

,r. i n
dis-

5 

D BIBLIOGRAPHY 

F "Some Informational Aspects of Visual Perception" , Psychological 
eave , · 93 Review, 1954, 61, PP· 183-1 • 

L F Jr and Restle, F. "M1Jthei;natical Theory of Concept · Identifica-
r ne, · · ' · ' 66 278 295 ,..-.-.. .-c,,__ t i on", Psychological Review, 19 59, _, PP· - • 

D. E. Perception and Communication. New York: Pergamon Press, 1958. 

D. E. "Information Process·ing in the Nervous System", Science, 1965, 
pp. 457-462. 

Cb C E "Some Experiments on the .Recognitio~ of Speech With One and Two 
erry , • · Ears", Journal of the Acoustical Society of America, 1953, ~. pp. 975-979. 

Audiovisual Methods in Teaching. New York: Dryden Press, 1946. 

er, F. M. "Adaption Visual Illustrations for Effective Learning", Harvard 
Educational Review, 1967, 37, pp. 250-263. 

A Guide for · Improving Visualized Instruction. · State College, PA: 
Services, 1972. 

Perception", Audiovisual Communication 
Jleview, 

a_cobson, H. "The Informational Capacity of the Human Ear", Science, 1950, 112, 
pp. 143-144. 

Ja~obson, H. "The Informational Capacity <Jf the Human Ear", Science, 1951, 113, 
pp. 292-293. 

Kanner, J. H., and Rosenstein, A. J. "Television in Army Training: Color Versus 
Black and White", Audiov.isual Communication Review, 1960, ~. pp. 243-25 7 • 

Katzman, N., and Nyenhuis, J. ·"Color .Versus Black and White Effects on Learning, 
Opinion and Attention", Audiovisual Communication Review, 1972, 20, pp. 16-
20. 

W. Signs, Language and Behavior. New York: Prentice-Hall, 1946 • 

altz, E. "Compound Stimuli .in Verbal Learning: Cognitive and Sens ory Differenti
ation Versus Stimulus Selection" , Journal of Experimental Psychology, 1963, 
66, pp . 1-5. 

Travers, R. M. W. "Transmission of Information to Human Recei vers", Educational 
Psychologist, 1964, I, pp. 1-5. 

Underwood, B. ·J . "Stimul,us Selection in V.:.rbal Learning". In C. Cofer (ed . ) 
Verbal Behavior and Learning: Problems and .Process es. New York : McGraw
Hill, 1963. 

VanderMeer, A. W. Rel a tive Effectiveness of Color and Black and White i n In
structional Films. Technical Report No. SDC 269- 7-28, Port Washington, 
New York : Speci al Devices Center, Office of Naval Research, 1952. 

26 



TITLE: A Psychological Rationale for the 
Experimental Application of the Dwyer 
Stimulus and Criterial Materials in 
Instructional Theory Research 

AUTHOR: James Canelos 

27 



A Psychological Rationale f or 
The Experimental Application of 

The Dwyer Stimulus and Criterial 
Materials in Instructional Theory Research 

Invited Panel Discussion Presentation, 
AECT National Convention, Dallas, Texas, 1982 

James Canelos, Ph.D. 
The Pennsylvania State University 

College of Engineering 

28 



Introduction 

A series of experimental studies have been conceptualized and con
ducted by Drs. William Taylor, Ohio State University, and James 
canelos, The Pennsylvania State University, using the Dwyer stimulus 
and criterial materials. These studies have investigated the general 
and specific effects of external learning conditions on the internal 
psychological state of the cognitive structure. We found that the 
Dwyer stimulus and criterial materials could be operationally defined 
in specific psychological learning terms, and this led to a variety 
of experimental possibilities dealing with external (environmental) 
and internal (cognitive) instructional and learning hypothesis. The 
following experimental studies have been conducted or are currently 
in progress using the Dwyer materials: 

Completed 

1) The Effects of Three Levels of Visual Complexity on the Information 
Processing of Field-Dependents and Field-Independents When Acquiring 
Instructional Information for Performance on Three Types of Educa~ 
tional Objectives, Journal of Instructional Psychology, Vol. 7, 
No. 2, pp. 65-70, 1980 (Canelos, J.; Taylor, W; Gates, R.). 

2) The Effects of a Networking Information Processing Strategy on 
the Learning of Field-Dependents When Receiving Visual Instructional 
Information, Journal of Experimental Education, Vol. 50, No. 1, 
pp. 42-46, 1981 (Canelos, J.; Taylor, W.). 

3) The Instructional Effectiveness of Three Content-Independent 
Imagery Learning Strategies on Different Learning Outcomes When 
Learners Received Visualized Instruction of Varying Complexity, 
Journal of Experimental Education, in press, Heldref Publications, 
Washington, D.C., 1982 (Canelos, J.). 

4) Content Independent Learning Strategies and Their Relative Effective
ness on Acquiring Concept Information and Spatial Information When 
Learning from Visualized Instruction, Presentation at the 1982 AECT 
National Convention, Dallas, Texas, published in Research and 
Theory Division Proceedings, 1982 (Canelos, J.; Taylor, W.; Altschuld, 
J.). 

5) The Instructional Effectiveness of Three Content-Independent Imagery 
Learning Strategies on Different Learning Outcomes When Learners 
Received Visualized Instruction of Varying Stimulus Complexity, 
Winning research effort of the Association for Educational Communi
cations and Technology, Research and Theory Division, 1982 Young 
Researcher Award, National Competition, 1982 (Canelos, J.). 

In Progress 

6) The Effects of Cued Recall and Free Recall on the Long-Term 
Retention of Learning from Visual Instructional Materials , The 
Pennsylvania State University, 1982-83 (Caneles, J.; Taylor, W.). 
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The Relative Effectiveness of a Visual_Adva~ce Organizer.and a Verbal 
Advance Organizer When Learning from Visualized Instruction, . 
The Pennsylvania State University , 1982-83 (Canelos, J.; Taylor, W.). 

£._roblem and Rationale 

The research problem confronting many experimental researchers 
is not so much designing unique.studies but findi~g criterial an~ 

t . lus materials that are valid and that operationally fit their s 1mu 
h pothesis . Such materials can usually be developed and in many cases 
~is is the only solution. However, this will involve time and 
~onsiderable expense. In addition, many experimental studies use 
simplistic and totally unrealistic learning and testing materials, 
making generalization to the classroom difficult at best. The Dwyer 
stimulus materials represent a typical academic instructional program 
on the human heart. Most school learners have experienced similar 
mediated instruction and therefore the Dwyer stimulus materials are 
not significantly different from school learning conditions. The same 
is true of the D\vyer testing materials. These dependent measures 
are representative of typical classroom testing conditions students 
are familiar with. 

The Dwyer stimulus and criterial materials are very typical of 
academic learning and testing conditions, making experimental results 
using these materials quite generalizable to real classroom learning
testing conditions. The fact that the instructional materials deal 
with a heart instructional program is irrelevant unless the subject 
pool has significant prior knowledge of heart physiology. What is 
relevant is that the various slide-sets which make up the visual variable 
of the heart instructional programs can be defined in specifi c opera
tional terms. Additionally, the tests on the heart learning program 
can be defined in terms of specific psychological learning f~ctors. 

Solution 

To address the specific experimental problem of using valid instruc
tional materials (stimulus materials) and testing materials (criteria! 
materials ), in the Canelos, et. al., studies, the Dwyer stimulus and 
criteria! materials were used. The series of studies previously cited 
dealt with internal cognitive factors as well as external stimulus 
conditions . The problem we faced was finding, or developing, stimulus 
and tes ting materials that were typical to classroom learning experiences, 
and could be operationally defined in specific psychological terms. 

The Dwyer materials f it these two requirements in the following 
w~ : 

1) Dwyer Instructional Program on the Human Heart. 

The Dwyer instructi onal progr am used in the Canelos, e t. al., 
studies was the slide-tape program. Three visual program types were 

30 



d· (a) line drawings with a colored background, (b) illustrations, 
~~ec~lor, (c) realistic photograph, in color. Each of these program 
types can be operationally defined in terms of the psychological 
abstraction process by the amount of relevant or irrelevant material 
contained in the visual sets. The first operation in information 
processing is selective attending or selective perception. During 
attending the individual selects relevant information from irrelevant 
information, this defines the abstraction process (e.g., abstracting 
relevant data from background data). Therefore, the addition of, or 
deletion of, irrelevant information should significantly effect learning. 

3 

The three Dwyer instructional program slide sets used were opera
tionally defined as having an effect on abstratcion because of differences 
between relevant and irrelevant information contained in each set 

a) The line drawing slide set contained the lowest amount of irrelevant 
data. 

RRRRRRR II 

(R = relevant; I = irrelevant) 

b) The illustration drawing slide set contained an equal amount of 
relevant and irrelevant data. 

RRRRRRR IIIIIII 

c) The realistic photograph slide set contained more irrelevant than 
relevant data 

RRRRRRR IIIIIIIIIIIIII l 
Additionally, the instructional programs contained exactly the same 
amount of to-be-learned information since each used the same audio 
script. 

2) Dwyer Testing Materials on the Heart Programs. 

The Dwyer testing materials can be operationally defined in specific 
psychological information processing terms . The tests used in the 
Caneles, et. al., studies were derivations of (a) the Drawing Test, 
(b) the Terminology Test, (c) the Comprehension Test. 

The Drawing Test can be operationally defined as a spatial learning 
task and a list learning task. A spatial learning task will involve 
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use of imagery information learned from the heart programs and know-
1_i f spatial relationships among and between the parts of the heart. 
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J.'lt:era . . . 
or learning strategy. T~e list lear~ing part of the Drawing Test 
t volves the identification of, or listing of, the heart part names. 
~st learning can be defined as a very simple learning task involving 
the recall or recognition of a list of names. Interestingly, this list 
learrting task is usually what is found with typical experimental 
learning studies! 

The Terminology Test can be operationally defined as a simple 
concept learning task or conjunctive concept learning task. In this 
case, the learner is given a short description and he must classify, 
from a number of choices, what this description defines. This type 
of learning task is different from· list learning, spatial learning, 
and complex concept learning . Additionally, this learning task fits 
the true definition of concept learning (e.g., a concept is a classi
rication rule, allowing the person to classify what is or what i s not 
tn that conceptual category). 

The Comprehension Test can be operationally defined as a complex 
onccpt learning task or a relational concept learning task . The 

Comprehension Test requires that the learner understand relationships 
between simple concepts or facts. A relational concept is typically 
quite difficult since several bits of information must be combined 
to solve the conceptual problem. 

Conclusion 

The Canelos, et. al., s tudies used only a portion of the Dwyer 
stimulus and criteria! materials. There a re additional slide sets 
and programmed learning materials on the heart as well as additional 
testing conditions . We have found that the Dwyer stimulus and criteria! 
aaterials are effective since they can be operationally defined in 
terms of specific psychological variables. Additionally, they are 
V3lid and represent materials allowing for a reasonable generalization 
to the classroom situation. 
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The Effects of Review and Practice Techniques 

on Learning from Prose Material 

Mary Ann Chezik 
Francis Dwyer 

The Pennsylvania State Univers i ty 

The Problem 

The problem under investigation In this study had seve ra l aspects: 

}. What effect do intervening synthesis/review sheets have on learning 
from prose text? 

2. What effect do periodic practice worksheets have on learning from 
prose text? 

3. What effect do combi nation of review and practice have on lear~ing 
from prose text? 

A fourth ~rea of concern was the effect of an advance organizer containing 
ne ral orienting information, educational objectives, and a preview of post-

test question types. An initial pilot study text showed no observab l e differences 
when the organizer was used, so the text in all five treatments was preceded by 
the advance organizer introduction. 

Related Literature 

The basis for developing the treatments for this study was provided by the 
ideas of Rothkopf (1965) and Gagne (1978) that acti vities engaged in by the 
learner at the time of presentation of material influence the outcome of learning. 

Rothkopf called these activities the 11mathemagenic behaviors" of the 
1earner: the behaviors that produce learning. These 11 behaviors 11 included 
spe~ i al instruction, questions, cues, and suggestions. This definition of a 
set of behaviors led to research centering on how the activities can be incor
porated into instructional units for the best effect on. learning. 

Faw and Waller (1976) suggested that rather than call these activities 
"b'ehaviors, 11 they were more precisely 11 techniques 11 employed by the instructor 
that could have an influence on student learning. They related that research 
had centered on four techniques in particular: 

T. advance organizers (Ausubel, 1960) 
Z. instructions that put the student in a response mode (taking notes, 

underlining, etc.) 
3. providi ng objectives 
4. presenting i nserted questions. 

Mu ch of the re search i n the area of these mathemagenic techniques has 
~entered on the effects of advance organizers (Barnes and Clawson , 1975; Mayer, 
R~79), and on ~he effects of questions (Frase, 1967, 1968; Rickards, 1979; 
. ckar~s and D1Vesta, 1974; Rothkopf and Bisbicos, 1967). Resu lts have been 
,•,ncon s i s tent. · They have varied according to how the experimenter has def ined 
~dvance organi ze r, 11 and how the concept of practice questions was approached: 

were they were placed, how many were asked, at what frequency they were 
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placed in the text, whether review wa~ allowed while answering questions, the 
type of response required, and the length a nd nature of the prose material they 
accompanied. 

Ellen Gagne re-emphasized the need to look at events at all stages of the 
learning process with prose material: 

1. prior knowledge of content (learner history) 
2. before reading (advance organizers, instructions, suggested strategies 
3. during reading (inserted questions, pictures, cues) 
4. after reading (review, practice) 

This study attempted to add, in a step-like fashion, an increasing amount 
of these techniques or leraner activities to an instructional unit, to deter
mine what effect they would have on post-test performance. Of particular 
interes t were review activities and practice post-questions . 

Procedure 

Materi a 1 s 

The learning unit used in this study was Lamberski 's revised edition (1980) 
of the Dwyer heart material (1967)--a 2,000 word prose text with accompanying 
black and white line drawings on the structure and function of the human heart. 
Lamberskl's text divided the passage into three sections with the sub-headings: 

- The Parts of the Heart 
- The Circulation of Blood Through the Heart · 
- The Cycle of Blood Pressure in the Heart. 

These l ogical divisions were used to determine the placement of review and 
practice activities. 

The review pages synthesized material presented in the previous section on 
one sheet; the review following the nine pages on the parts of the heart was a 
drawing that showed the twenty parts labeled appropriately with the instructions 
to view it before continuing. The page following the section describing the 
flow of the blood through the heart had two diagrams showing the flow plus infor 
mation that divided the action into "phases"--a term used on the post-test; the 
final review page also contained two labeled diagrams plus information that 
detailed the astion of the heart in relation to the blood pressure values. 

The practice worksheets were single pages inserted after the synthesis/ 
review sheets that gave the learner instructions to answer the questions using 
ei~her the review sheets or the text before continuing with the unit. This 
allowed both review and feedback opportunities for the learner. The first work· 
sheet was a matching exerci se between the names of the parts of the heart and 
their descriptions. The second and third pages related to the action of pumping 
the blood through the heart and were considered to contain questions that aided 
the students in understanding the "process" of the heart's functioning . 

Lamberski 1 s short introductory statement to the unit was replaced by the 
more detailed advance organizer introduction in all groups. 

The criterion measure was performance on a four-part post-test (drawing, 
ident i f i cation, terminology, and comprehension) both immediately following the 
reading of the material and at a two-week delay interval. 
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The additions t o the original 
iasing f1ve treatment groups: 

prose materials led to the following design, 

- Text only r, 
T Text + three review pages 

2 -
T - Text + three review pages + 11parts 11 worksheet 
3 Text + three review pages + 2 11process 11 worksheets T4 -

- Text + three review pages + 3 worksheets 
T5 
The length of time each subject spent interacting with the instructional 

.. terials was noted by the experimenter by recording when the text package was 
:4lstributed and when it was returned for the test materials. 

A one-way analysis of variance was performed to determine any significant 
effects between the treatment groups. 

Subjects 

The subjects for this study were 161 college students, recruited from 
several classes at both Penn State University, University Park, Pa. and Marywood 
College, Scranton, Pa.: Instructional Systems 411, Speech Communications 352, 
Health Education 303, and Man/Environment Relations. Students participating 
received some class or laboratory credit for their efforts. All of the classes 
seirc:>led were general upper-level course offerings with a variety of college 
majors represented among the students in each class. The testing was done out
side of class and required about lt - 2 hours participation ti me from each 
subject. 

Analysis 

The i nitial analysis (ANOVES) showed no significant differences among treat
ment groups as measured by mean scores on the four cr iter ion tests, either 
hrmedi ete ly o r two weeks after the initia.l reading. 

The one sign ificant effect was found in the amount of ti me spent on task 
(p 0.000), with subjects in Tl speindi ng an average of about 21 minutes i nter
acting with the materials, and subjects in T5 interacting for almost 40 minutes 
with the ma terials. Thi s suggests that there is a point beyond which it is no 
lo~ger effic i ent or effective to continue adding learni ng activities. Further 
analysi s was undertaken to explore the effects of the treatments and account for 
the relatively high mean scores, which, while not significantly different over 
~reatments in this study, represent higher scores than usually achieved ~h i · le 
interacting with the Dwyer heart unit. 

Two previous heart studies provided some bas i s for fu r ther study : Lamberski 
{1980) and Jennings (1979). The Lamberski study provided scores on the same 
prose~ tes t.arrangement used in this study, but without the extended advance 
or~a? ize r introduction. The Jennings • study identified problem areas in t he 
original Dwye r text that resulted in low achievement (defined as a correct
~esponse rate of less than . 600) on each of the four criterion tests. An 
tem ana lysis was done and compare d to the findings of the Je nnings• s tudy. 



Results 

Preliminary findings show that the mean scores across each of the four 
tests taken immediately after in teracting with the un i t in this study are 
(significantly) higher than those in the Lamberskicontrol group. 

4 

Direct comparison of results on the delayed retent i on aspect of the studies 
was not possible since the interval was two weeks in this study and six weeks 
in the Lamberski study. However, the mean scores on the two-week delayed reten~ 
tion test in the current study are higher than the immediate post-test scores of 
the Lamberski study: 

ont ro 1 

Immediate 

DR 

13. OS 

16. 12 

16.33 

17.22 

17.00 

17.55 

ID 

15.23 

17. 15 

16.97 

18.63 

18.66 

18. 13 

Term 

12 . 4S 

14.67 

lS.03 

lS.91 

15.63 

15.58 

Comp 

11. 91 

13.61 

14 . 73 

15 . 47 

15.47 

15 . 7l 

DR 

14.75 

14.42 

15.07 

15.07 

15. 77 

ID 

16.57 

15.65 

16.72 

16. 86 

16. 77 

Term 

13 . 18 

14.04 

14.24 

13.62 

14.85 

Com 

14. l l 

13.65 

14. 10 

14.00 

15 . 08 

It appears that the orienting information and the preview of the test quest 
types provided in the introduction to the instructional unit in this study did h 
a significant impact on the way the students approached the task of learning the 
material. 

The item analysis of the test questions that had correct-response rates of 
less than .600 on the original Dwyer study, according to Jennings, has shown 
that improvement has occurred across all treatments in this study . The most 
dramatic i ncrease is seen in the Identification test, which had seven questions 
with correct-response rates ranging from • 197 to .598. In the current study, 
the correct-response rates ranged from .606 to 1.00 on the same questions. In 
comparing the improvement across treatments, T3, T4, and TS, those treatments 
with practice activities as well as review pages, appear to produce higher corre 
response rates. Additional analyses of these response rates and trends. in the 
data are currently being undertaken. 

Discussion 

Results of the study suggest that: 

I. The pre-set that the subjects received with the additional information 
in the advance organizer introduction made a difference in the way the 
material was learned and sto re d for testing. Additional research needs 
to be conducted to find the strength of the effects of each part of 
that introduction--the general orienta.tion to the subject, the state
ment of learning outcomes, and the preview of post-test question types· 
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The learning of particulary difficult or detailed concepts (similar to 
the process of blood circ~l~tions throug~ the heart) may_ne7d more. 
planned instructional act1~1ty than rea~1ng a_text ~n~ v1ew1ng a visual . 
Review plus practice questions can provide this act1v1ty and prepare 
students for more difficult questions. 

The high mean scores that were similar across all treatments may be 
indicative of a need to re-examine the test questions used with this 
un i t . There may not be enough items in the current post-test that 
cha ll enge a sufficient range of knowledge; i.e., the treatments with 
more activity required may have prepared the students to answer questions 
of a more detailed and difficult nature than were provided in the twenty 
item tests. 

4. The significantly greater amounts of time spent on the treatments with 
more activities without a corresponding increase in achievement suggests 
that the amount of activity planned into an instructional unit should be 
appropriate to the amount of emphasis the unit has within the curriuclum, 
and to the nature of the expected learning outcome. 
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Background 

A considerable amount of research has been conducted in an attempt to 
determine whether there is a difference in achievement among students who 
receive visualized instruction and are evaluated verbally and t~ose who recei 
visualized instruction and are evaluated visually (Torrence, 1976; Dwyer, 197 
Szabo, Dwyer & DeMelo, 1981). In this respect a number of different types of 
strategies have been utilized to investigate the parameters of visual testing 
e.g., film (Carpenter, 1954), slides (Stallings, 1972; Dwyer & Tanner, 1978), 
etc . However, a more comprehensive understanding of the visual testing pheno 
non might well be achieved with a more systematic examination of the relati on 
among (a) different types of visual-testing formats, (b) the level of stu"2nt 
achievement of different types of educational objectives, and (c) their ef fec 
(visual) on short-term (STM) and long-term memory (LTM). 

Problem 

The purpose of this study was to empirically investigate (a) the effect 
of verbal instruction alone vs. verbal instruction complemented by simple lim 
drawings, (b) the effect of visual testing vs. nonvisual testing, (c) the 
effect of verbal cued vs. free recall on students' achievement, (d) the effec 

.of order of testing on subsequent achievement, and (e) the interactions among 
type of instruction, type of testing and order of testing. 

Procedure & Experi mental Design 

One hundred fifty-one undergraduate students enrolled at The Pennsylvania 
State University voli..;nteered to participate in this study . The desi gn of the ' 
experiment was a posttest only, 2x2x2x2 factorial design (Figure 1). Students 
were randomly ass ~ gned to one of the sixteen treatment cel ls. The four inde
pendent variables were (1) type of instruction: visual and nonvisual, (2 ) 

.types of achievement test: visual and nonvisual, (3) types of drawing test: 
free recall and verbal cued recall, (4) order of drawing test: before and 
after completion of the three criterion measures . The dependent variables 
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Identification Test. This test consisted of 20 multiple-choice items wit 
five alternatives which required the subject to identify the numbered parts 
on a detailed drawing of a heart. Each part of the heart presented on the 
instructional units received a number which was associated to the multiple
choice segment of the test; KR-20=.86 on the irrmediate test, and KR-20=.83 on 

· the two weeks delayed retest. 

Terminology Test. This test consisted of 20 multiple-choice items with 
five alternatives each, designed to measure the subjects' knowledge of specifi 
facts, terms and definitions related to the human heart; KR-20=.82 on the 
immediate test, and KR-20=.81 on the two weeks delayed retest. 

Comprehension Test. The comprehension test consisted of 20 multiple
choice items with four alternatives each. Given the location of certain parts 
of the heart at a particular moment of its functioning, the subjects were 
asked to locate the position of other specified parts of the heart at the same 
point in time. This test was designed to measure a type of understanding that 
occurs when an individual fully grasps what is being communicated and can use 
the information being received to explain some other phenomenon occurring 
simultaneously; KR-20=.72 on the immediate test, and KR-20=.74 on the two week 
delayed retest. 

The reliabilities of the total criterion test score of the paper-penci l 
version of the achievement test were KR-20=.92 on the immediate test and 
KR-20=.91 on the two weeks delayed retest. 

The Visual Version of the Achievement Test 

The visual version of the achievement test developed by DeMelo (1980) was 
an attempt of having a literal version of a test from a verbal language, into 
a visual language. Its main characteristic was the use of visual items and th 
reduction of printed words to a minimum in such a way that printed words were 
used only for stem of the question. The response options of each visual i : cm 
were fully visual, and the illustrations were identical to those used in the 
visualized instructional unit. The obtained KR-20 for the immediate and dela 
retention on each of the visualized versions of the criterion measures follow: 
identification (.82, .82), terminology (.74, .74), comprehension (.76, .60), 
total criterion test (.91, .90). 

The Drawing Test: Cued Recall-Free Recall 

The drawing test in this experiment was also composed in two versions; 
Dwyer's original version (1972, 1978) herein named Verbal Cued Version of the 
Drawing Test, and the Free Recall Version of the Drawing Test first used in 
this study. 

The Verbal Cued Version of the Drawing Test had as its objective the 
evaluation of the subjects ability to construct and/or reproduce items in the1 

appropriate context. For example, the test (N=l8) items provided the students 
with a numbered list of terms, e.g., (1) superior vena cava; (2) aorta; (3) 
tricuspid valve; (4) pulmonary vein; etc. corresponding to the parts of the 
heart presented in the instructional unit . The subjects were required to dra~ 
a representative diagram of the heart (a symbol like a valentine sufficed; th 
quality of the drawing did not enter into the scoring) and place the numbers 
the listed parts in their respective positions. In this test, the emphasis w 
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ct positioning of the verbal symbols with respect to one another 
corre t references. The Free Recall Version of t he Drawing Test .• ,., their concre e . . -"""'e same characteristics of its verbal cued version except for the absence 
verba 1 cues. 

Results 

A zx2x2x2 analysis of variance was conducted on the dependent variables 
for both immediate and delayed retention testing. Reported findings were 
t9\ifican t at the . 05 level. The results of this study suggest that: 

1. 

2. 

The use of visuals (simple line drawings) as mediation of written 
instruction improve students' achievement at different cognitive 
levels (identification and comprehension) and its effects were 
retained two weeks later. 

Students participating in this study performed better on the immediate 
nonvisual test on subscales terminology, comprehension, and composite 
scores than did equivalent subjects on the visual version of the same 
test; this effect, however, disappeared two weeks later. 

The order of drawing test (before or after the achievement test) had 
no significant effect on subjects' performance on the achievement test; 
the performance on the drawing test, however, was significantly better 
for t he students who received the visual achievement test before the 
dra .... :ng test. 

4. · An interaction among visual instruction, nonvisual test, and drawing 
test before the achievement test was revealed for the identification 
t est on the immediate achievement test. 

5. Interactions among visual instruction, visual test and drawing test 
after achievement test were found to exist for both the 2 weeks 
delayed total criterion test, and on the drawing test for immediate 
retention. 
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The purpose of this presentation is to describe an 

integrated learning system on which comprehensive instructiona 

development research can be conducted. This learning system i 

my opinion, will help to circumvent the more "dead" media 

research question which Richard Clark has called it, that 

compares delivery options and student achievement. The 

integrated learning system by its nature, focuses the 
. 

researcher's attention on the more pertinent design questions 

that investigate which stimulus dimensions are effective in 

eliciting student achievement. 

The integrated learning system is comprised of several 

equipment components: the videodisc, microcomputer, printer, 

single monitor, hard disc storage with CPU for random access 

digitized audio, and headphones. 

The first statement may seem contradictory now since it 

appears I am presenting another media study, however, media 

selection is not the issue with this system. The learning sys 

combines .all. other existing media' (except real objects, of 

course, but which could be easily added), and therefore, 

represents an integrated audio and visual learning system. 

Deciding what is displayed on that one monitor, printed from t 

printer, or listened to through the headphones becomes attribu 

selection rather than media selection. 

This system which will be operational at the Center for 

Instructional Development and Evaluation of the University of 

Maryland University College in the near future has also been 

called an intellegent videodisc learning system. A discussion 
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features is warranted to understand why this learning 

the potential for becoming a powerful instructional 

from the yideodisc, with its 54,000 slide or 30 minute 

~~lflt~on capacity per side, stills or motion with any variation of 

other medium) can be selected. Also, 

2 audio tracks which can be used to 

messages (if any) to complement the same 

The audio track, however, is limited to 30 minutes and 

visual space, so we have added the hard disk that stores 

in words or sound effects that can be randomly or 

From the microcomputer, any fe~ture provided by computer 

a$ed instruction can be selected, that is, text, graphics, 

nt~raction through question and answers, branching, etc. 

From the printer, hard copy versions of text, maps, 

&ssignments, etc. are available. 

The monitor is the key compon~nt in this system because it 

display, that enables intricate 

color graphics. Most importantly, however for the 

project, is that this one monitor can display the 

generated graphics, the visuals from the videodisc, or a 

combination of the two which overlays the computer graphics onto 

Visual£. Another feature of the monitor is the touch sensitive 

screen, which simply means the system can be ope_rated or 

questions answered by touching various portions of the screen 
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with your finger rather than searching and typing from the 

keyboard. 

The hard disc computer stores all of the instructions for 

integrating the various system features. 

Since this system is "integrated and intelligent," future 

research can combine various design attributes which were not 

possible or as easily done before. Of particular interest will 

be the potential for investigating the combination of levels of 

realism on one visual. What happens when a variety of realistic 

pictures are integrated in one lesson or one visual? The studen 

views the realist photograph, then the line drawing is overlaid 

onto the realistic picture from computer graphics, the realistic 

picture disappears, leaving the line drawing and the instruction 

continues. 

Next, the effects of more complex cueing strategies on 

learning could be investigated, such as the use of flashing 

arrows, or flashing areas of the picture themselves. Most 

interesting will be the integration of any of the capabilities a 

computer-based graphics with the realism and motion of other 

media. 

Another variable which can be tested combines realism 

the touch sensitive screen. Does the learner become more 

intimately involved with the instruction when he/she touches 

traces the various parts of the visual, and is this the 

instructional variable needed for increasing learning and 

retention from realistic pictures, or even enhancing transfer? 

There is also great potential for assessing individual 
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on-line tests which branch student s to 

can see with this very brief introduction, designing 

or designing in struction using the intelligent videodisc 

system is a very complex process, and it also 

l~ile~nstrates the extent of the feature decisions instructional 

must make when preparing effective instr uction. 

After reading much of the literature describing design 

used variations of Dwyer's heart materials 

I realized that these materials would be 

a ppzopriate for research using the intelligent videodisc 

ning system. This is especially so primarily because the 

carefully developed to include different 

different . levels of abstraction in the 

The presentations 

varied using most of the learning system fea tures. 

The next important reason for using his instructional 

terials is that the literature is full of calls for a 

systematic research approach to the identification of effective 

atEuctional design techniques. Many research investigations of 

and presentational strategies on each level of objective and 

degree of realism in the visuals have alr eady been conducted. 

Since these studies have already been condu cted and the mater ials 

already been validated, a sy stematic investigati on vary ing the 

design features available singly and in combi nation on the 

intelli . . gent videodisc l earning system is possible. (Such as 
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combining levels of realism in one visual--the computer generated 

line drawing overlaid onto the realistic picture, animated 

cueing, use of touch to touch or trace various parts of the 

visual, etc.) 

Considering the tremendous potential for varying stimulus 

variables on this system to use it as a research tool, a 

systematic approach to conducting this comprehensive research 

would be needed. A logical approach has already been conceived 

in Dwyer's divisions into the four types of complexities 

associated with the various levels of abstraction in visuals. 

These are: 

(1) different levels of objectives 

(2) individual differences 

(3) cueing differences 

(4) differing presentational strategies 

This structure would be useful by expanding item three, 

cueing differences, to include the visual learning/cognitive 

processes which Winn is proposing. He states "Cognitive theories 

of learning offer more comprehensive · (though still imcomplete) 

accounts of learning that have profound implications for • • • 

building theories that direct practice" (Winn, 1982, p. 3). He 

presents three types of visual learning processes: perceptual, 

assimilative, and analogical processing. One of the 

instructional strategies matched to the assimilative process 

cueing, so it seems these processes would fit well within the 

Dwyer model. Revising the model to account for visual learning 

processes increases the design questions which could be posed to 
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de a more comprehensive investigation of visual organization 

of instruction for integration into one's own schema. 

the branching capabilities of the system many 

in this area can be undertaken which may otherwise 

been too complex to manage. 

With these four areas as a structure, a careful breakdown of 

into its components could then be built into theories which 

a selected combination of intelligent videodisc 

rning system features. From this analysis and theory building 

uld come a comprehensive systematic plan for conducting ID 

ultimate goal of directing instructional design 

sound theory rather than intuition. 

The intelligent videodisc learning system in the form 

resented is very expensive, so the likelihood that the 

bination of all of the components would be available in every 

ool system is remote. However, I do believe that this system 

Dwyer's heart materials and his breakdown of 

impo~ tant areas for design investigation offers to researchers an 

a very complex problem and 

esponding to directives in the literature which call for 

research to provide guidance for designers." 
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Background 

Early resea rch in visualized instruct ion subscribed to a conceptual 
framework which emphasized compa·risons between different media types. While 
this approach has generated some useful information for the selection and 
utilization of media types, it has done little to develop a scientific base 
for improving the learning effectiveness of visual materials produced by 
instructional designers and teachers (Lumsdaine, 1960 ). A serious flaw in 
this approach is its failure to deal with visual instructional materials as 
combinations of distinct cues. 

A more productive approach is one which would emp loy a conceptual frame
work which would investigate the stimulus characteristics of v i suals. Levie 
and Dickie (1973, p. 860), in a state-of-the-art report, advocated research 
that " ... specifies the relevant variables in terms of t he attributes of media 
rather than in terms of the media themselves ." They qualified this by adding, 
"Media attributes are properties of stimulus materials which are manifest in 
the physical parameters of media. 11 Recent research efforts have moved in this 

·direction by dealing with the stimulus character i stics of visuals in relation 
to specific educational tasks {Dwyer, 1967, 1972; Trabasso and Bower, 1968; 
Berry, 1974; and Parkhurst , 1974). 

The present study attempted to contribute to the conceptua l base for 
visualized instruction by exploring two cueing strategies used in visuals. 
Specifically, its purpose was to investigate the effectiveness of elaborate 
visual cueing and reduced step size (increasing the number of visual cues) in 
facilitating student achievement on different instructional tasks. 

Hypotheses 

The following hypotheses were proposed in an effort to generate infor
mation to assist designers of instructional visua l s in selecting cueing 
techniques which are most effective for facilitating learning on specif i c 
educational tasks . 

The instructional treatments utilizing reduced step size wil l be 
superior to the larger step size treatments in terms of facilitating 
student achievemen t on the immed i ate and delayed criterion tasks. 

The instructional treatments utilizing e laborate visua l cueing will 
be superior to the simp le visual cueing treatments in terms of fac ili 
tating student achi evement on the immediate and delayed criterion 
tasks. 
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Th instruct i onal treatment combining reduced step size with 
e l:borate visual cueing will be superior to all other treatments 
in facilitating student achievement on the immediate and delayed 
criterion tasks. 

Treatments 

Ow r's original instructional package was used, in part, as the bas·is 
th.yestudy. The 2,000-word script, terminology labels, and criteria 

~r 1
: were all retained intact. Modified versions of the black and white, 

2 

..,asure d h · · • h" d sfliple-li ne-drawing sequencef sehrve ah~ t e pdr:ma:y pre~ent~t1on din ht 1s stu y . d 
Kod•fications were made to urt er t 1s stu y s 1nvest1gat1on an t ey occurre 

~he result of a task analysis performed on previous research results 
•

5 t•ined from a study conducted by Dwy7r (1971). Utilizing the task analysis, 
~r i nstructional treatments were designed and produced to test the hypotheses 

-this study. 

Students in Group I received the larger step size (37 visuals), with 
._,1e visual cues (static position indicators). Students in Group I I also 

tyed the 37 visuals; however, in addition they received what was considered 
~elaborate cueing (dynamic-process arrows, motion indicators, and shading). 

roup 111 received reduced step size (47 visuals), with .simple visual cueing 
t i c position indicators). Group IV received the same reduced step size 

s did Group three; however, they also received elaborate visual cueing 
~dynamic-process arrows, motion indicators , and shadi ng). 

Each treatment consisted of an instructional booklet describing the 
unan ~eart, its parts, and the internal processes occurring during the sys tolic 

en~ diastolic phases. Contained within each booklet was the 2,000-word instruc
tional heart script accompanied by appropriate visuals o·f the heart. The 

"bboktets were divided in to individual pages (or frames). Each page of the 
'\_bq0k1 et consisted of an 8 1/2 x 11 inch sheet of white paper; occupying the top 
'°rtlon of the page was a 4 x 5 inch simple black-line drawing of the heart. 

n-.. ~·~·~responding paragraphs of the instructional script were positioned on the 
.... ,i.......-~ portion of the page beneath the heart picture. Each illustration of the 

thear.t was labeled with appropriate terminology. 

e sample population for this study consisted of 92 university students 
enrolled in The Pennsylvania State University. For participation in this study, 
and as a mot iva tional device, all subjects received extra credit in their 
te.spective courses. Each subject was required to attend two experimental 
iessions. During Session I, s ubjects were randomly assigned to one of the 
four treatment groups--resulting in an n = 23 for each treatment group. 

In Sess ion I, subjects interacted wit h their assigned instructional pre
se~!ation s and completed four criterion t ests. Before treatments were begun, 
:~ Jec~s were arranged in separate treatment groups and told to read the 
threctt ons on the cover of t he instructional booklet. All subjects received 
s :.same di rections. The printed informat ion consisted of three points : (l) 
t~ Ject s were told that the purpose of the study was to investigate the effec
t~r:ne~s of visual illustra tions and cueing strategies; (2) subjects were 
at tht.at there was no time limit and that they, therefore, should progress 
bet eir own pace through the booklet (self-pacing); and (3) subjects would 

ested on a battery of criteria] tests imme di ate ly afte r completing the 
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booklet. Subjects were also told verbally that they would be retested six 
weeks later in Session I I . The subjects than interacted· with their respec
tive instructional booklets on an in dividual and self-paced basis. Although 
no time limit was imposed, subjects were timed so that efficiency scores 
could be computed later . Upon completion of the treatment, each subject was 
asked to take the drawing, identification, terminology, and comprehension 
tests. Subjects were permitted to take as much time as needed for each 
criterion test before proceeding to the next. All data were analyzed by 
analysis of variance techniques to determtne if statistically significant 
differences existed among instructional treatments. 

Statistical Analysis 

The first part of the statistical analysis examined both criterion test 
reliabilities (K-R 20) and homogeneity of variance among treatment groups 
(Bartlett's Test). Following this, interpretation of the study's findings 
was accomplished by a randomized fac torial design. Specifically, a three
factor, repeated-measure design was used with two between-subjects factors 
(A and B) and one within-subjects factor (C). In notation form, the design 
can be characterized as (A2 @ 8

2
) in c2 , indicating two levels of factor A 

crossed with two levels of factor B, and both A and B nested i n factor C. 

3 

The independent variable in the study was the method of visual cueing used, 
while the dependent variables were test scores on the drawing, identification, 
terminology, comprehension, and total criterion tests. 

Factors in Experimental Design 

Between-Subjects Factors 

Factor A: Step Size 

Level A1 (Larger Stiep Size) . 

level A2 (Reduced Step Size) 

Factor B: Cueing Techniq ue 

level B
1 

(Simple Visual 
Cueing) 

Level B
2 

(Elaborate Vi s ual 
Cueing) 

Factor C: T•me/Te st Administration 

Level c
1 

(Immediate Testi 

Level c2 (Delayed Testing 

A three- way analysis of variance (ANOVR) was conducted on the number of 
correct respon ses achieved by subjects on each criterion test, as well as on 
their combined total criterion score. An F-ratio with a p value .05 signifi
cance level or less was considered sunfic ient t o reject null hypotheses and 
to verify alternative hypotheses. An additional two-way analysis of variance 
(ANOVES) was perfo rmed separately on the immediate and delayed retention 
measures to reveal any sign i ficant findings observed by col l apsing data on 
the within-subjects factor of the three-way analysis of variance. EfficiencY 
s cores we re ca lculated for each treatment group and analyzed by analysis of 
var ia nce (ANOVES) t echniques to dete r
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• t rion test reliabilities were obtained by calculating ~uder-Richardson 
,'' 2~ reliability coefficients; the values obtained for the criterion 
a all of a satisfactory level (Drawing test, . 84; Identification Test, 

ts were · 8 ) T minology Test, .86; and Comprehension Test .7 9 . Results from 
•
1 
~~'s Test for homogeneity of variance conducted on the dependent varia bles 

rt ~rite rion tests) were.all non-~ignific~nt at the .05 level, indic~ting 
t the subjects who received the 1nstruct1onal treatments could be viewed 
having been drawn randomly from populations with common variance. 

Based upon the data obtained in the statistical analyses of this study , _ 
~fo l lowing findings were made in regard to the des ign of visualized learning 
terials. Relative to the step size of visuals with i n a self-paced visualized 
ttuc tional sequence, it was found that: 

Instructional treatments containing identical printed scripts and 
word labels, but employing different visual step sizes, were not 
equally effective in facilitating student achievement on certain 
criterion tasks. 

In the immediate retention condition, those instructional treat
ments employing selective reduction of visual step size had an 
ove rall facilitative effect on learning as evidenced by the sig
nificant F- ratio of 4.1 (.05 level) for reduced s ize treatments 
on the total criterion test measure. On individual criterion 
tasks, selectively red uced visual step size treatments had a · 
faci litati ve learning effect on drawing (significant F-ratio of 
5. 1 at a . 05 level) but not on comprehension, identification, or 
terminology. 

In the delayed retention condition, those instructional treat
ments employing selective reduction of visual step size had 
little facilitative effect on the criterion tasks. The overal l 
learning effect present in the immediate retention condition 
did not occur in the delayed retention condition. Of the 
individual criterion tasks, only drawing appeared to be posi
tively affected by selectively reducing visual step size. 

Re lative to elaborate vi sual cueing within a self-pa~ed, visualized instruc
tional sequence, it was found that: 

l. 

2. 

Instructional treatments containing identical printed scri·pts and 
word labels, but differing in degree of visual cueing elaborateness 
present, were equally effective i n facilitating student achi evement 
on the cri~erion tasks (drawing, identification, terminology, 
comprehensi on ). 

No advantage was gained in a visualized instructional sequence by 
utilizi ng elaborate visual cueing. 

.. . 
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A. Problem 
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The relative effectiveness of abstract and realistic visualizatio1 
is debated in the literature and by practitioners. Various theories 
support both the general preference for realistic visuals and the 
notion that there is a limit to the useful detail in visuals. 
Related research suggests the possibility that integration of abstract 
and realistic visualization might prove effective under more general 
conditions with respect to the learner, content, and presentation. 

The purpose of this study was to assess the instructional 
effectiveness of integrating abstract and realistic visualization. 
Independent variables were: 1) five types of visualization, including 
two methods of integrating abstract and realistic visualization; 
2) three levels of general ability; and 3) two modes of instruction. 
The dependent variable was performance on a four-part criterion 
test, representing five different types of instructional objectives. 
The criterion test was administered twice, first as an immediate and 
again as a de~ayed posttest. 

B. Rationale 

The general preference for realism in educational practice is 
reinforced by several theorists including Dale (1946), Morris (1946) 
Carpenter (1953). Other research supports the notion that realistic 
visuals arouse interest, gain and sustain attention, or provide a 
rewarding condition (French, 1952; Spaulding, 1955; Dember, 1960; 
Yarbus, 1967; Haber, 1973; Hanes, 1973; Kahneman, 1973). 

Other theorists argue that an increase in realism may not lead 
to increased learning and that irrelevant cues .. may interfere with 
communication (Gibson, 1954; Broadbent, 1958, 1965; Hochberg, 1962; 
Travers, 1964, 1970; Dwyer, 1972). Dwyer found that the type of 
visual illustration which was most effective for instruction was 
dependent upon the type of information to be communicated, whether 
the instruction was self-paced or externally-paced, the grade level, 
the level of entering behavior, and the level of general ability. 

C. Procedure 

Subjects were 490 tenth grade public school students enrolled in 
coeducational health classes. The subjects .were stratified into high, 
medium and low general ability groups on the basis of their scores fror 
the Analysis of Learning Potential test. All subjects received a 
general physiology pretest prior to instruction. The instructional 
unit and criterion tests were those developed and used by Dwyer (1972). 
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The criteria were a drawing test with 18 items and identi-
i terminology and comprehension tests with 20 items each . at on, 
h these four tests constituted a total criteria! test. 

aet er 

Half of the subjects received self-paced written instruction and 
f received externally-paced instruction by an audio tape recording 
th visuals in booklet form). Within each of these two modes the 

"'"~•&~t~udents received one of the five treatments: instruction with simple 
line irawings, instruction with realistic color photographs (3X5 

2 

ill hes) instruction with both line drawings and color photographs, 
tn!truc~ion with hybrid illustrations of realistic photograph and line 
•rawing segments, and a control group with no visuals. Treatments 
we~e randomly assigned to subjects. All students received the four-part 
criterion test on the day immediately following the instruction and 
again after two weeks. 

The two methods of integrating abstract and realistic visualization 
e each separately compared with the control group, the realistic 

•llalization treatment group and the abstract visualization treatment 
oup . These separate comparisons constituted a set of contrasts in 

• two-by-two matrix formed by the absence or presence of realistic 
visualization versus the absence or presence of abstract visualizations. 

£s analysis model was chosen in order to facilitate identification 
of the anticipated additive effect of integration as an interaction 
of ~o factors. 

The primary analysis involved a five-factor mixed design denoted 
llS in (A2 @ B2 @ C2 @ D3) @ J 4 • Random subjects were nested in cells 
fo~med by the four factors: the realism variable, the abstraction 
v•riable, the presentation mode variable, and the general ability 
variable. All subjects are crossed with four levels of the dependent 
c~1t..erion variable . A total criterion test score which combined the 

idlL11W.S.tther four scores were analyzed separately. 

Because two methods of integrating realistic and abstract 
~m;i1.4i~Vieualization were being contrasted, the entire design was analyzed 

twice with one oblong formed by the A and B factor~ being changed. 

A separate analysis was used to compare the two methods of 
in_tegrating abstract and realistic visualization across the pacing 
and general ability factors. This secondary design was denoted 
RSn (A2' @ B2' @ C3') @ J4'. 

The library program ANOVR was used for the principal analysis of 
variance computations. The library program FOLUP was used for the 
f 6 llow-up comparisons of means after significant F tests. The Tukey 
~olly Significant Difference test was specified. 



~~----------------------·--

E. Results 

In the analysis of variance procedures for both the immediate 
and delayed posttests, the two-way interaction effects which compared 
the four types of visualization were non-significant. In the analyse 
comparing the two methods of integrating abstract and ·realistic visua 
tion the main effects of interests were similarly non-significant. 
Accordingly, the analyses of both the immediate and delayed posttest 
scores failed to reject the null hypotheses. Follow-up tests were 
conducted in a post-hoc investigation of other significant effects. 

The specific findings of the various analyses are too numerous. 
for inclusion here; however, several results of interest are: 

1. Abstract visualization tended to enhance externally
paced instruction more than self-paced instruction. 

2. Students who received instruction accompanied by realistic 
visualization achieved significantly higher scores than studE 
who received instruction which was not accompanied by realist 
visualization. 

3. Simultaneous use of both real and abstract visualization 
appears. to be more effective than integration through use of 
the hybrid visual. 

4. Use of both real and abstract visuals tended to reduce 
the difference in performance of different ability groups on 
certain tests. 

G. ~iscussion 

The results of both posttests suggest that designers of visualize< 
instruction may expect to enhance its effectiveness under general 
conditions by inclusion of realistic visualization. Inclusion of abst1 
visualization cannot be expected to improve effectiveness under general 
conditions and should be based on consideration of pacing, general 
ability and type of instructional objective. 

Although the integration of abstract and realistic visualization 
does not appear to improve effectiveness generally, it may serve to 
enhance externally paced instruction and may reduce the difference 
in achievement between students of different general ability, particula 
when both types of visualization are presented together. 
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purpose of the study was to assess the relative achievement effect of :od visual color or black/white coding strategy, when incorporated into 
ced instruction and test materials for facilita ting student retention on 

c ognitive tasks. 

earch during the instructional media era of the 1950 's and 1960' s was 
ive in nature and sought to identify device usefulness rather than to 

t he parameters impacting on elements of the messafe. In surveying the 
~rature, researchers have concluded that the sign ficance of color as a 

design variable has typically eluded researchers who have attempted to 
t s uni~ue role rather than its possible interrelated role in the 

ition an retrieval process. While there is support for the affective 
ren¢'! for color and for the physiological and developmental influence of 
, t is evident that the cognitive value of color to the learning process 
be clarified further. 

Independent variables were type of presentation coding employed (color or 
·~--·1whi te), type of evaluation coding employed (color or black/white), 

ebts' retention performance (immediate and six-week delayed), and type of 
riqn task represented by the testing material (drawing, identification , 

..,..-tn0logy, and comprehension test). The dependent variable was the number of 
ct respo.nses on each twenty-item criterion test. 

11oe hundred seventy-six college 'students were randomly assigned to one of 
rtY•r-...-~reatment conditions: (1) color presentation with color evaluation 

tet!als; (2) color presentation with black/white evaluation materials; (3) 
J.ack/'1bite presentation with color evaluation materials; and (4) black/white 
~e.entation with black/white evaluation materials. 

Materials consisted of self-paced learning booklet containing complementary 
1e line drawings, word labels, and prose text on the human hear t . The 

lelf-paced test materials consisted of items measuring four different tasks of 
~ognttive knowledge. Learning and test material content were identical except 
!hat in some treatment conditions a six-color code having discriminating 

' ysical fo rm and meaningful associative value was applied to the relevant 
rcintral) verbal and visual concepts. The color code was applied ouly to 
~e~netvant (central) concepts and was present only for the intended learning or 
"' D task at hand. 
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Subjects, assigned to their respective treatment conditions, received 0 
set of instructional materials to work through, then received the evaluation 
materials consisting of the criterion tests. Six weeks later subjects were 
asked to complete the same evaluation materials. 

A four-fac tor analysis of variance was used to test the four hypotheses 
Alpha was set at .OS for all study comparisons. 

Results 

Major findings indicated that color coded self-paced presentation mater 
were superior to the black/white presentation materials at both retention po 
(immediate and six-week delayed) and on all task tests (drawing, terminolog 
identification, and comprehension). The presence or absence of color in 
evaluation materials had no significant effect on student achievement. 

Discussion 

The effectiveness of the color coded instructional materials may resid-e 
their ability to demand sustained student attention and interaction with the 
content along with their ability to be able to provide an enhanced associati 
memory structure. It was also found that the color coding had a more positi 
impact on tests representing visual tasks (drawing, identification) rather · 
the more verbal tasks (terminology, comprehension). Also noted was the drop 
recall from immediate to delayed retention testing, which though statisticall 
different, evidenced a similar percentage decline for both color coding and 
black/white instructional groups. 
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• purpGse of this study was. to investig~te the effec~iven~ss . of 
~y of organizationa l encoding a~d retrieval st:ategte~ w1th1n an 

-proce·ssing framework. The 1ndepe~dent variables.1nc lu~ed 
onal chunking and batched postquest1ons as strategies which 

e learning and recall performance . The dependent variables con-
a comprehension test which was chosen as an effectiveness meas'ure 

t represented a higher level instructional task and recorded time 
~chosen as a efficiency measure. The problem addressed in this 
ectly related to the information-processing framework that looks 
ng end' retrieval. 

Statement of the Problem 

materials offer great practical significance if an 
can incorporate events that inf luence retention in 

p. 637) groups the events of prose learning 
a) prelearning history; b) the events 

ng just prior to reading , i.e., advance organizers, prequestions, 
t ves; c) the reading interval, i.e., imagery, inserted questions, 
za t iori; end d) a retention period that includes all events between 

1ea~ning and the retention test, i.e., postquestions, notetaking. 
ud~ , within the information-processing context , focused on manipu
Within the las t two phases since they parallel research in encoding 
rteval processes that affect learning from prose . Tulving (Thompson & 

Ing, 1~70; Tulving & Thompson, 1973) provides evidence for cons i dering 
nt o rganization as a process that encompasses both encoding and 

f le val and provided a logical starting point for des igning effective 
f'uc.t i <)ft. 

e co~eeption of verbal learning as a direct consequence of the process 
O'rgani:ilation is seen in the early work of G. A. Miller (1956). The 

rga~izatronal strategy of chunking that he described has been used exten
stv l · be,ee Y 1 l'l explanations of verbal learn i ng (Mclean & Gregg, 1967). It has 

n Sugges ted that better memory pe rfo rmance may result from the chunking 
of ·words into associative, syntactical , or other units because of the 
r;:u;ed memory capacity resulting from this formation of larger units (Eagle, 
i 7 • rh.us, the particular conception of organization that was ut i lized 

~a~~t~l th!s :tudy was that of the chunking process. By manipulating this 
~ett~ ~Wl~hin a passage closely analogous to materials used in i nstructional 
~Ced~gs~ ~t s effect on performance of a given outcome was observed . This 
phase:ng aid was thus the va r iable that occurred during the reading interval 
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Retrieval aids appeared during what Gagne (1978) terms the fourth phase, 
a retention period that includes all events between initial learning and the 
retention test. Although much fruitful experimentation has been done with 
inserted questions (Frase, 1968; Rothkopf, 1970), this study viewed post
questions as a variable within the final phase rather than the reading interval 
phase. By placing all questions at the end of the instructional unit, the 
backward effect of these questions was able to be observed . As McConkie (1977, 
p. 25) points out, these questions 11provide a review of the specific informatio 
being interrogated and greatly enhance the likelihood it will be retained on a 
later test 11

• Further, by having these questions measure performance of learnin 
outcomes different than the higher level performance task, their effect , as well 
as the chunking effect, was able to be ascertained. 

Summary 

Thi s study was concerned with content organization and how it affects prose 
learning. The encoding process entailed by organization encompass both encodin9 
and retrieval aids as they affect t he memory or storage of the information to be 
learned. What processes produce different patterns of posttest performance on a 
measure requiring integrative ability? Is it the organization that occur•red dur 
encoding, the organization facilitated by a test li ke review, or is it a combina
tion of the two effects? To answer this question organizational chunking during 
the encoding or reading interval and batched postquestions during the retrieval 
period that includes all events between init ial learning and the retention test 
were used to determine the effectiveness and effic i ency of experimenter-imposed 
organization uti 1 izing these encoding and retrieval strateg ies. 

Statistical Design 

A two factor (between subjects) design denoted as RS in (A
2 

@ B ) was 
utilized in this study. Factor A: Two levels of organizQtional enco~ing, 1) 
organizationally chunked instructional materials and 2) conventionally ordered 
materials. Factor B: Two level s of organizational retrieval activities , 1) 
non-intervening postquestion, test] ike conditions and 2) intervening postquestio 
testlike conditions. All subjects were given the dependent criterion variable 
which was the comprehension test performance measure to determine instructional 
.effectiveness. Time with the instructional booklet, time with postquestions, 
and time with performance measure were recorded to aid in determining instruc
tional ef fic iency . 

Consistent with the ideas of instructional psychology that suggest t he 
value of particular t ypes of acquisition activities being defined rel a tive to 
the testing context (Bransford, 1979), this study focused on one particular 
criterion test of interest: the comprehension test. Dwyer (1978) indicated 
that the type of learning that this evaluation instrument was meant to measure 
was a higher level cognitive task, requiring a thorough understanding of the 
heart, its parts, its internal functionings, and the simultaneous processes 
occurring during the systolic and diastolic phases. Consisting of 20 multiple
choice items, the test gave the location of certain parts at a particular 
moment of its functioning and required the subject to locate the position of 
other specified parts of the heart (Dwyer, 1972) . Thus, this task clearly 
requires the subject to integrate information. Therefore, this measure served 
as the dependent variable since it represents the kind of complex task of 
interest for this particular study. 
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The first independent variable consisted of two treatments; the modified, 
erimental treatment and the original, cont rol treatment. The second inde

expdent factor in this design was interveing versus non-intervening postquestions 
~ent trials. Two of the original criterion tests were used, identification 
:~terminology. Requiring learners to identify the numbered parts on a 

~eta iled drawing of the heart, the 20-item multiple-cho i ce identificati~n test 
measured the learner 1 s ability to use visual cues to d iscriminate one s tructure 
of the heart from another and to associate specific parts of the heart with 
their proper name . 

One of four treatments was randomly assigned as the 112 university volun
teers appeared individually for their experimental session, result i ng in a n=28 
for each group. Each experimental treatment req uired that t he subjects i nteract 
with an instructional booklet describing the parts and the fun ctioning of the 
heart. Two of the groups received a booklet where t n the content had been chunked 
in terms of the functioning of the heart. Two other groups received a more con
ventional step-by-step l inear booklet. One chunked group and one conventional 
group then received intervening batched postquestions during a retrieval interval 
befo re taking the comprehension test performance measure. The other groups had 
a non-intervening treatment and took the comprehension test perfo rmance measure 
immediately upon completion of the booklet. Separate times were recorded for 1) 
time with booklet, 2) time wi th postquestions, and 3) time with performance 
measures. 

Eleven hypotheses were tested using a computerized two-way analysis of 
variance (ANOV ES) program. Null hypotheses were rejected if an F-ratio with 
a p value of .05 or less was obtained. In addition to the analysis of the 
dependent measures, calculated efficiency scores were al so analyzed to further 
determi ne the relative efficiency of the four experimental t reatments. Com
parisons were likewise made on differing learning outcomes as measured by the 
two types of postquestions ~ 

Summary of Major Findings of Interest 

The major findings of this study support the conclusion of Faw and 
Waller (1976) and McConkie (1977) that time is a significant variable to con
sider in instructional research. First, it was shown that the chunked treatment 
was more efficient in terms of instructional time spent wi th the booklet than 
the conventional treatment . Further, when eff iciency scores were computed, it 
was demonstrated that the chunked t reatment resulted in better performance on 
the comprehension test per unit of time spent with the instructional booklet 
than the conventional treatment. It was inferred from these differences t hat 
the chunked treatment resulted in a more efficient strategy for processing 
information and hence a different structural representation in memory of the 
information (Mayer, 1976; Mayer, 1978; Mayer & Greeno, 1972). The implication 
of this result for instructional designers is an important one, fo r it gi ves 
evidence to Glaser 1 s (1976) contention that the designers may be in a position 
to optimize instruction by designing it in such a way t hat it approximates the 
most efficient method. Thus, organizational strategies improving in formation 
processing clearly occur at encoding, appear to affect memory storage, and 
can be built into the instruction. 

In addition, this study also provided some insight into the s ignificance 
of the organizational processes for retrieval (Postman, 1972). The intervening 
postquestions strategy did result in subjects taking less time on the perfor
mance measure than those not taking the postquestions (non-intervening group ) . 
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This increasing rate of retrieval is seen as support for the contention of 
Wortman and Greenberg (1971) and Buschke (1976) that storage becomes more 
efficient over time as a result of the mental review provided by the post
questions. This shows, once again, that time is a variable that must be 
seriously cons i dered for optimizing learnin g within the information-processing 
framework. 

Major findings indicated that the chunked treatment resulted i n a more 
efficient learning strategy than ~he conventional treatment. The chunked 
and conventional treatments did not , however, appear to produce different 
learning outcomes as measured by the postquestion identification and terminology 
testlike trials. Nor, at least for the comprehension test performance measure, 
did noe encoding st rategy result in more effectiveness than the other. The 
intervening versus the non-intervening postquestion retrieval strategy did not 
result in a performance difference on the comprehension test. There was, 
though, an interesting efficiency effect. By receiving the intervening post
question strategy, subjects took significantly less time completing the 
perfo rmance measure than t hose subjects who received the non-intervening post
question treatment. 
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Within the past few years eye movement indicies, i.e., the number of 
fixations and their average duration, have been used as a measure of cogni
tive processing. Loftus (1972) found that the number of f'ixation:l ma.de by 
a subject while initially viewing a picture vas the best indicator of sub
sequent picture recognition. Gould's (1973) research indicates that the 
fixation duration is reflective of cognitive processes while viewing stim
uli of varying complexity. Perhaps Wolf (1970) most succinctly states the 
case of using eye movements as an index of learning : 

Eye movements present an unusual opportunity for finding out the 
reactions of viewers to a visual. stimulus. They give information 
on where the subject is looking, hov long he looks at particular 
objects and the type of movements he makes ••• This reaction is 
different from giving the subject a printed test or asking him in 
an interview what he has l~arned from the stimulus. (p. 13) 

According to earlier research, there are two factors that ma;y in!lu
ence the looking behavior of subjects: the stimulus materials themselves 
and the intelligence level ot the viewer. The areas that have received 
the most attention from researchers are those of complexity and novelty. 
Fav and Nunnally (1967, 1968}, Mackvorth and Morandi (1967), Hochberg and 
Brooks (1978), and Zusne and Michels (1964) found that the more complex 
stimulus drev more eye fixations than the simpler stimulus materials. 
Hovever, Wolf (1970) qualified the complexity issue because he found that 
the more sophisticated stimulus materials attract more eye fixations, but 
only up to a point. When the stimulus becomes extremely complex, the sub
ject rray tend to avoid the stimuli or to fixate centrally. 

Just as the complexity issue is clouded with contradictory findings, 
so a.re the results or picture recall tests. It was mentioned earlier that 
Lof'tus (1972) found that recall is positively related to the number of 
times a subject fixated a picture. Tversky (1974), however, found different 
results. In her study, subjects who fixated the stimulus J1B.teria.l. fewer 
times had the highest recall on later memory tasks. The two studies did 
differ in the type of stimulus materia.ls employed : Loftus used photo
graphs and Tversky used simple line drawings. 

According to some previous research, it is the viewers' intelligence 
levels -- not the stimulus m&terials -- which influence how viewer s look 
a.t the stimulus material. Anderson (1937), Guba, Wolf, deGroot, Knemeyer, 
Van Atta, and Light (1964), and Wolf (1970) have all completed research in 
Yhich a correlation between eye fixe.tions and intelligence was evidenced. 
It should be emphasize d, however, that some ot these studies had confound
ing pro bl ems • 

.. 
The following hypotheses were explored in this study: 

Subjects who have a greater number of eye fixations will have higher 
scores on the posttest than students vho have fewer fixations. 



-2-

Subjects who view the stimulus materials composed of shaded line 
drawings will. have more eye fixations than subjects who view either 
the simple line drawings or the realistic photographic representations. 

Subjects who are in varying categories of intelligence will have 
different numbers of eye fixations, 

The experimental J.esign of the study vas the posttest only control
treatment groups but the subjects were not randomly assigned to either of 
the groups because of geographical limitations. The treatment subjects 
(N = 46) were students enrolled at Harford Community College, Harford MD 
whi~h is in close proximity to the Human Engineering Laboratory, Aberdeen 
Proving Ground, MD where the advanced, tmobtrusive oculometer is located 
which was utilized in the study. The control subjects were all enrolled 
at Mansfield State College, Mansfield, PA and this is where the investi
gator is employed. 

The treatment subjects vere administered the physiology pretest and 
the mental ability test before they were individually shown one of the 
treatment conditions, i.e., simple line drawings, shaded drawings, or 
realistic photographs. Immediately after viewing the treatment slides, 
the subject was taken to another room and administered the posttest. All 
tests were administered to the control subjects in the same sequence as 
the treatment subjects. 

As alluded to earlier, the study was conducted at the Human Engineer
ing Laboratory, Aberdeen Proving Ground, Maryland because they maintain 
an advanced oculometer which has the capabil.ity of tracking the eye move
ments of a subject tmobtrusively. For a ?1¥)re complete description of the 
oculometer, the reader is referred to a.n article published by Monty (1975). 

Four statistical tests were utilized in the study to analyze the data. 
A t test was used to compare the pretest and posttest scores of the treat
ment and control subjects and there vas no difference on· the pretest, i.e., 
t (89) = 1.64, E.. = .104, but there was on the posttest, i.e., t (68) = 
-12.7, E.. = .001. To test for any relationship between eye fixations a.nd 
posttest scores, the Product Moment Coefficient vas used. The overall 
relationship between eye fixations and the posttest score was r = .2467, 
~ = .049. Three additional Pearson r's were computed for each sequence of 
13 slides of the total of 39 slides to determine if the relationship varied 
during the treatment and they are .1834, E. = .111; .1948, E.. = .097; and 
.3040, E.. = .020 respectively. 

To determine if eye fixations are influenced by either the type of 
visuals viewed or the intelligence of the viewer, two-way analysis of 
variance was employed . The effect of the type of treatment was not signif
icant, F (2,57) = 1.73, E.. = .192, but the intelligence level of the subject 
did influence the average number of fixations and was significant, F (2,37) 
- 3,89, E.. = .029. 

Finally, two-way analysis of variance with repeated measures was used 
to determine if fluctuations in the eye rixation data could skew the data. 



LS, 

) . 
l . 

. , 

l"-.... -... 

i 

-3-

i it was found that the treatment was not significant F (2,37) = 1.73, 
Ag~ ni91 but intelligence level was significant F (2,37) = 3.88, P.. = .030. 
E.. -additlon, the mean number of fixations did vary throughout the treatment, 
In( 2 74) = 58.74 E.. = .001, but neither the interaction of treatment type 
:nd ~lide group,'F (4,74} = .68, E.. = .610, or intelligence level and slide 

F ( 4 74) = .41, n ~ .799, were significant using the repeated group, , ~ 

measures test. 

Conclusion 

The present study supports previous findings that: ( 1) ther~ is a 
relationship between the number of eye fixations and internal cognitive 
activity, (2) novelty is an important factor in viewing visuals, a.nd (3) 
the intelligence level of the subject influences the number of eye fixa
tions. Th~ stuJy did not give evidence that the level of picture complex
ity will influence the number of eye fixations. 

Discussion 

The present study was designed to determine if a relationship exists 
between cognitive activity, i.e., post~est scores and the number of fixa
tions. Past research has indicated that there is a positive correlation 
between learning and the number of eye fixations. The present study 
confinned this relationship using an unobtrusive eye movement measuring 
system. 

The second objective of the study was to determine if eye movement 
is a stimulus or a personalogical variable. The present study did provide 
evidence that it is personalogice.l: Subjects in the highest category of 
intelligence had a significantly higher number of fixations than did sub
jects in the lowest category of intelligence. This finding supports 
previous research. 

The investigator did not find a relationship between the type of 
visuals viewed and eye movements. This result is similar to Barron's 
(1980) work because neither study found any evidence that the stimulus 
materials influenced eye movements. It should be noted, however, that 
the findings of the present study were both internally consistent and 
supportive of the research of Loftus (1972, 1976), i.e., no difference in 
eye movements should be expected because there was no significant differ
ence in learning. Thus, additional research needs to be completed in order 
to learn whether, and how, different types of visuals influence eye move
ment. For instance, Fleming (1978) has listed many perception principles 
vhich are based on previous research, but not on eye movement studies. 
It would be interesting to construct visuals which incorporate the prin
ciples outlined by Fleming to determine if eye IIX)Vement research will 
support the previously reported findings. Since eye movement indices are 
more item specifi c than other summary measures such as posttests , the 
results nr the proposed research mJJ::f enable researchers to refine the 
principles presented by Fleming through the use of current technology such 
as the HEL Oculometer. This latter type of information, if available, 
ll'Ould be instrumental in providing guidance in the design, development, 
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and use of' visual materials in the learning process because researchers 
(Baron, 1980; Rayner, 1978; Wolf, 1970; Yarbus, 1967) have concluded eye 
movements are an objective measure of cognitive activity . 
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PROBLEM 

The increased demand for self-paced courseware, applicable to di verse 
audiences, has presented many problems for instructional designers. The 
pr0 blem investigated in this study centered around defining guidelines 
for instructional materials designers, to use when developing courseware that 
u-ses visuals in a self-paced format. More specifically, the following four 
research questions were addressed: 

1. Is the same degree of realism in visuals, accompanying self paced 
text materials equally effective in facilitating achievement, when 
students differ in level of reading comprehension? 

2. Are different media presentation strategies equally effective in 
facilitating achievement for students who differ in level of 
reading comprehension? 

3. Is achievement on a particular educational task facilitated either 
by degree of realism in visuals or a media presentation format, 
for students who differ in level of reading comprehension? 

RELATED LITERATURE 

Overview: 

Little is known about the processes used by individual learners as 
iastructional information is being internalized and "learned." Three 
theoretical frameworks provide the basis for this study of individual differences : 
the "realism researchers," the "sense modalities" studies, and the "text 
0rganizational format" studies. 

Realism Continuum: 

This study has as one theoretical framework, the works of the "realism 
researchers," Dale (1946), Morris (1946), Carpenter (1953), and Gibson (1954). 
In brief, their thesis was that as instructional materials became more realistic, 
they tend to be more effective . Travers (1967) (1970) and Dwyer (1967) (1972) 
found evidence suggesting that this generalization does not hold for all levels 
of educational tasks . Expanding on that research, Goldberg (1974), Levin et al. 
(1974), and Peeck (1974), have studied such phenomena as: the effect of imagery 
on learning incidental material; individual differences in learning from pictures 
and words; and retention of pictorial and verbal content. 
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Single and Multiple Channel Presentation 

Research into sense modalities and the human's ability to process information 
received via several channels provided another theoretical framework. Evidence 
by Broadbent (1958) (1965), Miller (1956), and Hartman (1961) indicate that 
humans are basically limited channel process beings. That is they are unable to 
filter, process, and store information presented via multiple sense modalities. 

"Simultaneous audiovisual presentation of words (with visuals) is not superior 
to learning from print alone, but when pictures are presented in the visual channel 
more learning may (emphasis added) result from audiovisual presentations under 
certain conditions which are not fully defined or understood" (Travers, 1973, p. 87 

Text Material Presentation Strategies 

Self-paced mediated strategies can take many forms; for example, filmstrips 
with and without adjunct questions, programmed booklets, variable speed audio tape 
playback units, computer assisted instruction with infinite branching capabilities, 
and many others. The work done in the area of presenting questions with text 
material by Rothkopf (1965) (1970), Frase (1968a) (1968b), Anderson (1970), Boker 
(1974), Shavelson et al. (1974),.and Koran and Koran (1975) weighed heavily in 
the decision to us;-:-the "method of presentation" format described as Factor "A" 
in the next section. 

Generally their work may be summarized by saying that, 
1. Retention increases with an increase in the frequency of post

questions; that is, questions inserted shortly after the in
structional information. 

2. An increased frequency of postquestions facilitates both relevant 
and incidental learning. 

3. Very specific questions are more effective than general questions. 

This study then was an attempt to (1) assist in resolving the dilemma of 
the realism researchers and (2) provide specific presentational guidelines for 
instructional designers contemplating a self-paced format. 

PROCEDURE 

Design: 

A three factor multivariate analysis of variance was used, with five levels 
of a repeated measure. 

Independent Variables 

Factor A was the "media presentation" variable. There were three levels : 
(1) programmed booklets with periodic review questions and answers after 
approximately every 10 frames; (2) same as #1 with additional questions and 
answers after each frame; and (3) same as #2 with printed instructional material 
simultaneously presented on audiotape. 

I 
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Factor B was the "visual realism" variable. There were four levels: 
(l) no visuals; (2) line drawings; (3) detailed shaded drawings; and (4) 
realistic pictures of the object . 

Factor C was the "individual difference" variable (level of reading compre
hension). There were three levels : (1) high; (2) medium; and (3) low. 

Bependent Variables: 

The five levels of the dependent variable (achievement) were: (1) a 
drawing test; (2) an identification test; (3) a terminology test; (4) a 
comprehension test; and (5) a total score (above four tests combined). All 
scores were standardized to a "T" score prior to data analysis. 

SUBJECTS 

Stud~nts (n = 332 ; 250 females and 82 males) were given the 1973 Iowa 
Silent Reading Test and then randomly assigned to treatment groups of Factor 
A and B. After the Iowa Silent Reading Test was scored, a post hoc randomization 
procedure was used on the individual difference variable (reading comprehension 
portion of the test). Reading comprehension was selected as the individual 
difference variable of interest, because it was believed to be the element 
of I.Q. most closely related to other factors under study. Cells were 
adjusted to attain proportionality and a multivariate analysis of variance 
was conducted, both on an immediate posttest and a four week delayed posttest. 

ANALYSIS 

According to Lindquist (1953), Kirk (1963), and Games (1971), the 
generally accepted procedure to follow for four factor multivariate analysis 
is to first test the four-way interaction, using an F test. If significant, 
do follow-up tests on the four factor interaction, report the results and 
stop. If nonsignificant, test the three-way interactions, using an F test. 
If significant, do follow-up T tests on the three factor interaction (averaged 
over the non interacting factor), report the results and stop. The procedure 
continues with the same rationale for the two factor interaction and main 
effects. 

RESULTS 

On the inunediate posttest analysis of variance, there was a 
significant three-way (reading comprehension, visual realism, achievement) 
interaction (p <.05) . On the delayed posttest analysis of variance, there 
was a significant three-way (reading comprehension, method of presentation, 
achievement) interaction (p <. 01). Follow up tests were conducted on 
those .significant interactions only. 
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Immediate Posttest 

Any assumption by instructional materials designers that there are no 
differences in achievement on different educational tasks among students who 
differ in levels of reading comprehension and instructional treatments using 
visuals varying in degree of realism is not supported by the results of this 
study. Furthermore, the use of visualization did not automatically result in 
improved achievement on different educational tasks for students who differed 
in level of reading comprehension. 

Delayed Posttest 

The results of this study do not support any assumption by instructional 
materials designers that there are no differences in achievement on different 
educational tasks among students who differ in level of reading comprehension 
and method of self-paced instruction received. That is, for students 
who differed in level of reading comprehension, the cumulative effect of 
adding information channels (redundancy of presentation stimulus and feedback) 
either facilitated or inhibited achievement depending on the educational tasks 
involved. 

CONCLUSIONS 

Immediate Posttest 

1. Not all visuals were equally effective in facilitating student 
achievement on different educational tasks. 

2. Not all students who differed on level of reading comprehension 
achieved at an .equal level of performance on identical criterion 
measures when different visuals were available. 

3. On most of the educational tasks, the simple or less realistic visuals 
reduced the overall significant differences in achievement between 
the high, medium, and low level of reading comprehension. 

4. The high level reading comprehension group achieved their lowest 
performance on all educational tasks when they received line drawings . 

5. The high l evel reading comprehension group's achievement improved as 
the degree of realism in visuals increased from line drawings to detaile 
shaded drawings to realistic model. 

6. The low level comprehension group's achievement decreased as the degree 
of realism in visuals increased from no visuals to realistic model. 

7. The pattern of student achievement for the medium level reading com
prehension group was inconsistent and irregular on each of the education 
tasks as the amount of visual realism increased from no visuals to reali 
model. 
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Delayed Posttest 

1. Not all methods of presenting instructional information were equally 
effective in facilitating student achievement on different educational 
tasks. 

2. The use of questions and answers as a method of presentation factor, 
to focus student attention on relevant information, is an effective 
way to facilitate retention of that information for the low level 
reading comprehension group • 

3. The added dimension of audiotape as a supplement to printed instruction 
does not automatically improve the effectiveness of that instruction 
for students who differ on level of reading comprehension. 

4. Not all students who differed on level of reading comprehension achieved 
at an equal level of performance on identical criterion measures when 
different methods of presenting instructional information were used. 

5. On all educational tasks except that measured by the comprehension test, 
the method of presentation consisting of review questions and answers 
periodically, plus questions and answers after each frame (A

2
) reduced 

the existing significant differences between the three levels of reading 
comprehension. 

6. Students at the low level of read·ing comprehension improved moderately, 
although not significantly, on all of the educational tasks when the 
method of presentation contained the added stimulus of questions and 
answers after each frame (as compared to review questions and answers 
periodically. 

7. Students in the high level reading comprehension group improved their 
performance as each method of presentation cue was added to the previous 
one. 

8. The pattern of student achievement for the medium level of reading 
comprehension group differed significantly from the high group only 
when the added stimulus of audiotape was presented. This significance 
occurred only on the drawing and identification tests and is attributed 
to the high level group's increase in student achievement, contrasted 
with t he medium level group's decrease in student achievement. 

FURTHER RESEARCH TOPICS 

The findings of this study raise several questions and possible research 
topics which must be answered before any theory of instruction may be advanced. 

1. Is it possible to measure the degree or extent to which students 
actually interact with a visual when i t is present in visualized 
instruction? 

2. Would postquestions which require a visual response rather than a 
printed response facilitate achievement on different kinds of 
educational tasks? 

3. Is it possible to measure the amount of information which is actually 
extracted from a visual stimulus accompanying printed instruction? 

4. Do further extremes on the selected indivi dual difference variable; 
e.g., higher highs and lower lows, produce any different r esul ts? 

86 
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5. Is it possible to devise an instructional unit which requires students 
to interact with visuals? 

6. When instructional content is presented via audiotape, is there any 
difference between the presence or absence of a) identical printed 
narrative and/or b) visuals which differ in degree of realism? 

7. Are there other individual difference variables which would produce 
stronger interactions or more easily interpretable results? 

8. It is strongly recommended that research be conducted which attempts 
to increase the construct validity of identifying such individual 
difference variables as high visual imagers, low visual imagers, 
high auditory attenders, and low auditory attenders, etc. That is, 
place added emphasis on identifying, validating, and i mplementing 
the variables which will facilitate an understanding of the 
information gathering processes which human beings use when they 
interact with visualized material. 

This exploratory study of the effectiveness of self-paced visualized 
instruction has demonstrated that individuals achieve at a different level 
of performance depending on (1) the method of presenting instructional content, 
(2) the type of visuals accompanying printed instruction, and (3) the level of 
reading comprehension. Further studies of the kind suggested are necessary 
before detailed guidelines for developing self-paced visualized instruction 
may be set forth. 
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Introduction 

Of all the investigations that have been comp!eted using Dwyer's (1967) 

mai:erials on the heart, no one has asked the simple question "How effective 

are the materials for facilitating the acquisition and retention of infor

mation and concepts related to the heart?" Certainly, the focus in most of 

these investigations ha.s been on the manipulation of stimulus dimensions 

(step size, type of coding, degree of stimulus real i ty, etc. ) and I have no 

quarrel with that emphasis . However, the extent to which readers can interact 

with the materials and gain useful information about the heart will - to a 

certain extent - determine whether stimulus manipulation studies will provide 

any meaningful results. For example, if students gain nothing or gain every

thing by working through the materials, then it would be difficult to expect 

~ternal stimulus gyrations to have any impact. However, if the materials 

provide some middle ground for gaining information, the manipulation of 

stimulus dimensions may provide insights into how to improve instruction and 

hence, strategies for learning. Thus, the basic and simple question addressed 

in this paper is: "How well do the heart materials work under normal research 

conditions?" 

Data Base 

Only one investigator (Lamberski, 1980) has presented pretest data on 

the criterion tests used with the heart material although that data were used 

for different purposes. Data came from a pilot study done a term before the 

main study was completed. Data were considered to be comparable to what would 

have been found in the main investigation because scores on a physiology 

pretest (given in both pilot and ·main studies) were not significantly different. 

In fact, the means were nearly identical, 22.00 versus 22.03. Data on test 

performance after having interacted with the material came also from 

Lamberski (1980) who examined effects of color coding, Jennings (1979) who 

studied the elaborateness of cues and step size, and Parkhurst (1974) who 

examined the self pacing nature of the materials. All studies were conducted 

with college level students, gave the criterion tests immediately after the 

materials were completed, and finally gave a delayed retention test with the 

criterion measures after a reasonable length of time (4 to 6 weeks) . These 

similarities in the studies were considered desirable for meaningful compari sons 

to be made. 
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Results and Discussion 

Table 1 presents descriptive data for the pretests, inunediate tests, 

and delayed retention tests from the three studies. Four points are worth 

mentioning. First, there is a large difference between the pretest values 

and the immediate test values. Since criterion tests had approximately 20 

items, it also means that the instructional materials were not maximally 

effective. Second, groups showed substantial loss from the inunediate 

testing to the delayed retention testing. Third, even at the delayed 

testing though, performance was substantially better than at the pretest. 

And fourth, data across the three studies are quite similar. 

Table 2 presents similar data with values averaged (weighted) across 

the three studies. In addition, the immediate gain, the delayed gain and 

the loss are also indicated. On the average, students almost doubled per

formance from the pretest value and lost about 40 percent of that after four 

to six weeks. Table 3 presents the results of some significance tests 

performed on some of the data from Table 2. The first and third columns 

present t values comparing the difference between pretest and delayed test 

scores (delayed gain) and between immediate test and delayed test scores 

(loss). All differences were highly significant . However, due to the fact 

that some comparisons had very large sample sizes, the denominators in the 

t tests tended to be very small . To test the same differences under more 

reasonable sample size conditions, all sample sizes were assumed to be equal 

to 27, the same as was for the pretest data. These recomputed t values 

appear in second and fourth (adjusted) columns. Although the t values drop 

tremendously due to increased e rror terms, all but one comparison are still 

significant. The conclusion therefore is that while there was a significant 

amount of loss over the four to six weeks until the delayed test, delayed 

test performance was still better than pretest performance which represents 

scores on the tests without benefit of the heart materials. Considering the 

fact that the average time spent on interacting with the heart materials wa 

approximately 15 minutes (from Jennings, 14.18; from Lamberski, . 16.43) , the 

initial gain and delayed retention seems reasonable evidence that the heart 

instructional booklets are effective learning materials, especially under t 

experimental conditions in which they have been used. 
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Criterion 

Test Statistic 

Dra~ing x 
a 

Identification x 
a 

Te rmino logy x 
a 

Comprehension x 
a 

"' 

Table 1 

Descriptive Data for Criterion Tests 

Across Three Separate Studies 

Pretes t Immediate Retention 

Lamberski Jennings Lamberski Parkhurst 
(N=27) (N=92) (N=l 76) (N=332) 

3. 74 13. 96 14.09 10. 36 

3.44 3.82 4.66 4.48 

7.48 15.18 15. 91 13. 21 

3.37 3.96 3.64 4.78 

7.52 13.47 13.29 13.19 

3.36 4.02 4.18 4.21 

6.56 12.01 12.75 11. 53 

1. 99 3. 77 4.28 3.84 

Delayed Retention 

Jennings Lamberski Parkhurst 
(N=92) (N=l 76) (N=301 ) 

9.51 9.09 8.60 

4.51 4.56 4.32 

10.95 12.39 11. 24 

4.07 4.18 4.38 

9.92 9. 96 10.82 

4.25 4.07 4.02 

9.61 10.28 9.86 

3.16 3.93 3.64 



Criter ion 
Test Statis tic 

Drawing x 
cr 

Identification x 
cr 

Terminology x 
cr 

Comprehension x 
cr 

Summary x 

Table 2 

Comparison Between Pretest Data and Combined 

Studies for Immediate and Delayed Retention 

Immediate Delayed Immediate 
Pretest Re tention Retention Gain 

(N=27) (N=600) (N=569) (IG-P) 

3.74 12.01 8.90 8.27 
3.44 4.81 4.44 

7.48 14. 30 11. 55 6.82 
3.37 4. 53 4.31 

7.52 13. 26 10 . 41 5.74 
3.36 4. 18 4.12 

6 . 56 11. 96 9.95 5.40 
1. 99 4 . 00 3. 67 

6.33 12. 88 10.20 6.56 

Delayed 
Gain Loss 

(DR-P) (IG-DG) 

5 . 16 3.11 

4.07 2.75 

2.89 2. 85 

3. 39 2 . 01 

3. 88 2.68 



Table 3 

Statistical Comparisons (t tests) 

Due to Learning Materials 

Criterion DR-PRE DR-PRE Loss 
Test (actual) (adjusted) (actual) 

Drawing 7.500 4. 773 11. 519 2.4681 

Identification 6.048 3.865 10. 618 2.286 1 

Terminology 4. 320 2.825 11. 728 2.522 1 

Comprehension 8 . 208 4.222 13.052 1. 923 2 

p < .05]_ 
2 ns all other t values p < .01 



Loss 
.justed 

'. . 468 1 

~ . 286 1 
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The Problem 

The problem under investigation in this study had two aspects: 

1. As iconic stimulus complexity ("realism") increases 1 are the cog
nitive processes involved in picture interpretation dif '. ~rentially 
employed (i.e.,a~e there significant aptitude-treatment interactions 
between selected cognitive skills and "realism")? 

2. If so, are the interactions dependent upon, or independent of, the 
type of learning the student i1 expected to demonstrate (i.e., are 
there significant aptitude-treatment-!!.!1 interactions)? 

Related Literature 

A Model Of Picture Interpretation Behavior 

The theoretical framework for the study waa provided in part by Higgins' (1975 
"Model of Picture Interpretation Behavior." The model integrates previous wor 
by Piaget (e . g., 1950) on the nature and development of intelligence, and by 
Gagne (e.g., 1966) on problem solving. 

The model suggests that picture interpretation comprises two interrelated even 
observation and inference-drawing. Observation includes processes such as de· 
ployment of attention, perception, and initial categorization of stimuli on th 
basis of "formal" attributes. Inference drawing involves further categorizati 
not necessarily on the basis of observable attributes, and generalization to 
other non-visual states and events. Inference drawing is "going beyond the in 
formation given" (Higgins, 1975). 

The picture interpretation model comprises a large number of cognitive activi
ties. The efficiency and effectiveness with which these activities are execut 
appears to be mediated by a nL ~ber of individual difference variables. Two of 
these -- field independence an·1 ideational fluency -- were selected for furthe 
study. 
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d . "dual Differences in Picture Interpretation 
Jn J;Vl -. ld Independence, which is described i~ detail by Witkin. et.!.!_. , (1977), 
!le ·d rs the extent to which a surrounding framework dominates the percep-
consi e . . . I . h " b · 1 · b dd . . of an item w1th1n it. t 18 t e a l ity to overcome em e ing contexts 
t~~~erceptual functioning" (Goodenough, 1976, p. 675). Thus field independence 
:ho~ld play an important role in the observation stage of the model. 

1 
addition to its role as a variable mediating perceptual disembedding, field 

.ndependence (as the Convergent Production of Figural Transformations) has been 
~~sociated with the redefinition, recombination, and modification of arrange-
ent of perceived elements (Guilford, 1959, cited in Nunnally, 1967). These 

:re acts of categorization associated with the inference drawing stage of the 
mcde l of picture interpretation. 

Field Independence was indicated by performance on the Group Embedded Figures 
Te~t (Witkin, ~ .!!·• 1971). The test involves disembedding and tracing a 
simple figure hidden within a complex geometric display. Split-half reliability 
with Spearman-Brown correction was .837 in this study. 

Ideational Fluency also appears to be involved in the interpretation of pictures, 
in "the conceptual dissection of more cue-laden stimuli of which pictures, es
pe€ially realistic pictures, are representative" (Higgins, 1978). Ideational 
fluency involves the Divergent Production of Semantic Units (Nunnally, 1967, pp. 
454-455); i .e., the searching of episodic memory(Ekstrom, et al., 1967 , p. 67), 
and the recalling and selecting of conceptual material. 

In terms of the picture interpretation model, ideational fluency (the Divergent 
Production of Semantic Units) would seem to be a determinant of the wa y in which 
an observer uses available cues from the iconic stimulus to direct his categori
zing. Agility in category generalization would allow the subject to take ful
lest advantages of the available cues. 

ldeational Fluency was measured by performance on the Topics Test. The test 
comprises two parts of four minutes each. Given a topic, the subject's task is 
to write as many ideas about the topic as possible. Split-half reliability 
with Spearman-Brown correction was .936. 

ln this study, the correlation between the aptitude measures was .087 . 

"~~alism" In Instructional Materials 

Dwyer's Systematic Program of Evaluation (e.g., 1978) has amassed a large body 
of evidence that offers convincing support for the th~oretical position that 
"for the promotion of specific educational objectives, visuals possessing 
realistic detail beyond a certain point add very little or actually decrease 
a~udent learning" (Dwyer, 1978, p. 8). More cues may simply complica t e the 
d1sembedding, encoding, and categorization tasks -- o.ften to the point that 
unless the student possesses a highly developed set of the cognitive skills 
·requisite to performance of those tasks, achievement declines. 

Procedure 

~sign 

~e study was designed as an aptitude-treatment-task-interaction experiment which 
investigated the interact ions of seve ral i ndividual difference variables on two 

.., l lfl 



-3-

types of cognitive tasks, as complexity of iconic stimuli increased over two 
treatment levels. The design also allowed investigation of the exten r to 
which aptitudes interact with each other, as well as with treatments. 

For the analysis, a three factor multivariate analysis of variance was employ· 
ed. The three factors were (1) Iconic Complexity (i.e., "realism"); (2) Field 
Independence; and (3) Ideational Fluency. Each had two levels: "High'' and 
"Low," in the cases of the aptitude variables; "Simple Line Drawihg" and 
"Realistic Photograph" for the treatment variable. Dependent variables were 
scores on tests of drawing and comprehension. Significant main effects and 
interactions were followed up by constructing simultaneous confidence intervals 
and by conducting univariate analyses of covariance. 

The stimulus materials used were based on those used by Dwyer (e.g., 1976), and 
included an audiotaped script accompanied by thirty-seven 2 X 2 photographic 
slides. The subject was "Structure and Function of the Heart." The script 
was edited to delete some verbal information and to include prompts to attend 
to the visuals. 

Subjects 

Forty subjects, all prospective trainees at the Naval Hospital Corps School at 
Great Lakes, Illinois, completed the entire study. None had begun the school's 
curriculum at the time the study was conducted. The sample included 22 r:1ales 
and 18 females representing eighteen states and every major geographic area of 
the country. The mean age of subjects was 20.25 years; the mean number of year 
education was 12.3. Subjects were randomly assigned to two groups prior to 
administration of the treatments. 

Analysis 

The multivariate analysis showed that there was a significant main effect of 
Stimulus Complexity and a significant second-order interaction effect involving 
complexity, field independence, and ideational fluency. Other main effects and 
interactions were not significant. 

Simultaneous confidence intervals were constructed as a follow-up to the signi
ficant MANOVA. Because of the relatively small N, power was a special concern. 
After MANOVA, univariate analyses of covariance were conducted on each dependen 
variable and (I-beta) power coefficients were obtained. For the drawing test, 
power of the 3-way ANCOVA was about 0.65; for the comprehension test, about 0.9 
Patterns of significance were identical to those observed in MANOVA. The power 
of MANOVA to detect actual differences among group centroids was in the vicinit 
of 0.75 - 0.80 -- sufficiently high to continue the analysis. 

Results* 

Results Involving the Drawing Test 

Significant differences in achievement on the Drawing Test were found between t 

*For brevity, the following abbreviations are used: 
FI = Field Independence ("Hi" and "Lo" levels) 
IF = Ideational Fluency ("Hi" and "Lo" levels) 
SLD = Simple Line Drawing treatment 
RP = Realistic Photograph treatment 



and 
.c 

. at 
•ol 's 
.es 
~ of 
years 

,f 
ving 

and 

gni
.crn. 
ndent 
.st, 

o. 90. 
-ower 
i nity 

. field independence/low ideational fluency group that received the SLD 
~~ t and the same group receiving the RP treatment. The source of 
c~eatlDen ' . . 
~ ·n effect for complex1ty, in favor of the SLD group , seems to be iso-

tl~e aia1 
tate<l here. 

aesults Involving the Comprehension Test -The significant second-order interaction appears 

PS ' performances on the Comprehension Test. grou 

attributable to the eight 
Group differences are re-

c.a-pped below: 

High Performance 
Group 

Hi FI - Hi IF - SLD 

Hi FI - Lo IF - SLD 

Hi FI - Lo IF - SLD 

Hi FI - Lo IF - SLD 

Lower Performance 
Group 

> Lo FI - Lo IF - RP 

> Lo FI - Lo IF - RP 

> Hi FI - Hi IF - RP 

> Lo FI - Hi IF - SLD 

Discussion 

Results of the study suggest that: 

Comment 

Extreme Groups 
difference 

Weak treatment X 
FI interaction noted 

Weak treatment X 
IF interaction noted 

In SLD, FI explains 
29% of comp. test 
variance. 

1. Field Independence and ideational fluency are important cognitive 
skills in the interpretation of pictorial stimuli; 

2. In the processing of pictorial information, the primary role of 
field independence is as an evaluative, analytic, problem-solving 
skill, rather than as a perceptual disembedding skill; 

3. As the complexity of iconic stimuli increases, the psychological 
processes involved in their interpretation are differentially em
ployed; 

4. The differential employment of cognitive skills is dependent, to 
some degree, on the type of learning the student is expected to 
demonstrate; 

5. Aptitudes may interact with each other , as well as with treatments 
and tasks; and 

6. Overall, the superiority of the Simple Line Drawing treatment over 
the Realistic Photograph treatment , is confirmed. This is consis
tent with a large body of previous research. 
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EVALUATION + BOUNDARY IDENI'IFICATION IN THE NON-LINEAR 
SPECIAL EDUCATION SYSTEM 

eGmplexity of social systems with human and non-human, living .and 

presents a myriad of interrelationships and interactions . 

complex, causal , and non-direct in their effects on environmental 

one aspect of our _m0dera:.social system is the formal education 

with its particular theoretical stances, settings, trained personnel, 

yowig ones to be nurtured into the society. How well does formal 

achieve its role? For that matter, what is the role 

education? Who makes the decisions within the "system" and 

What and how much information for the decision makers? What 

t he validity and reliability of this data? Who makes the judgements 

These are questions very pertinent to the educa-

the person who must search through ,the myriad of 

11'1terrelationships, variables, and their interactions for useable information. 

of this symposium is the exploration into a 

pa.~tleular paradigm .~or organizing, obtaining, and managing information 

relative to formal educational systems; distinctly, the educational systems 

W~ieh provide services to students with special needs. 

In most special educational settings, the classroom teacher is the 

principle decision maker for th)9 individuals within his or her charge. It is 

the classroom teacher who decides the methods and materials of instruction, 

who decides referral needs for special services or testing; who manages and 

~e©rds student progress; and who provides major input to the decision of 

futbU:'e placement and needs of these students. Since training for most 

BJ>ecial educators reflects a clinical approach to evaluation, these educators 
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tend to focus on diagnostics and performance indicators relative to individ · 

students, The purpose and primary focus of this symposium is directed to 

these primary decision makers - the classroom teachers whose distinctive ro} 

propel them to function as educational evaluators, The authors wi:5h to pro 

a model for organizing and managing educational data which will go beyond th 

clinical prospective (that of data pertinent only to each individual student 

into an overview and boundary identification of the myriads 

their interactions withing the educational environment, 

CONSIDERATIONS. WirHIN THE SPECIAL EDUCATIONAL ENVIRONMElNI' 

Special education is a term used to categorize the provision and 

of instruction and programming which differs from the "regular" educational 

setting (Hallahan and Kauffman, 1978), The students who are serviced 

through special educational progranuning are often described as exceptional 

children, Within this rubric of "exceptionality" exists a number of 

categories which generally depicts the nature of the exceptionality, 

Kirk (1972) lists the following six categories used for classification of 

these children with special needs: 

1. mental characteristics, 

2. sensory abilities, 

3, neuromuscular or physical charateristics, 

4, social or emotional behaviors, 

5. conununication abilities, 

6, multiple conditions of the above 

categories, 

The incidence of exceptionality has been estimated to be twenty percent of 

the current school population ( Gearqeart and Weishahn, 1976), This most 

likely being a very conservative estimate, in that the sited authors also 

indicated that approximately sixty percent of all school aged children would 
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it educationally from some form of special services, No matter what 

or classification of exceptionalities; it still remains that 

instruction, the components of programming, and the educat:J,on 

tructors to meet these special needs are an integral part of the 

x.al educational system. 

Within the current framework of special education, several factors should 

As listed above, the educational setting appropriate for 

be determi ned, This procedure is usually .initiated 

ough a battery of testing situations and in some cases diagnostic 

All resulting in a particular educational placement for this 

Until the mid seventies of this century, most exceptional 

grouped for educational purposes with others who had the 

same characteristics (Hallahan and Kauffman, 1978). In cases of severe 

disability , these children were often placed in residential settings away 

general s ociety, some appropriately and some not , The Federal 

Public Law 94-142, issued in 1976 has been t ermed the All 

Hand icapped Children's Act and calls forth from each State an accountability 

~£ educational programming for all exceptional children through the Individual 

Educational Plan ( IEP) which is a written document depi cting t he goals and 

instructional services for each child, In additional to the IEP, the 

Legislature also mandated that the "least restrictive educational environment" 

be provided for each individual, This provisio.n has lead to the current 

mainstreaming issues in special education, Whereby, the term mainstreaming 

meaning placement wit hin a general educational setting, has given rise to 

a continuum of alternative educational programs available to t his population, 

This continuum ranges from complete residential placement to placement within 

a regular classroom with no special services provided, This mainstreaming 

110 



issue iS a viable factor in the evaluation of educational services provided 

exceptional children, 

Other factors relevant to the special educational setting are 

knowledgeable instructors, specifically designed instructional materials, 

curricula concerns, and communication needs, Al though differing educational 

philosophies and managerial approaches for the instruction of exceptional 

children exist, special considerations abound within each theoretical 

framework no matter which special category is being addressed, An instructor 

must know the needs of a partially sighted child as opposed to the needs of 

a totally blind child; the needs of a hard of hearing child verses a 

profoundly deaf child; or the needs of a child in a wheelchair verses a 

child on crutches, In most situations adaptation in communication and in 

instructional materials is necessary for the special child to process the 

information given, 

The evaluation process within special education, or general education 

for that matter, most often becomes one of data collection consisting of 

formal and informal tests given by the school psychologiSt and the classroom 

instructor. Placement decisions and predictions of educational attainment 

are generated from this data, Often ignored are the influences of the 

complex environment on the educational process, A widely used definition 

of evaluation is the gathering of information for decision making (Tenbrink, 

1974). Other evaluators put emphasis on the process rather than a ·product 

(Cooley and Lohnes , 1976). Within this framework decisions must be made 

as to what variables and relationships among these variables are necessary 

for a purposeful evaluation process to occur. For the special educator, 

evaluation of pupil performance cannot just be "scores" listed on a profile. 

Evaluation of pupil performance should take into consideration the interactive 

variables within the exceptional child's living environment. One theoretical 
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prospectus for variable identif'ication is protrayed in systems theory, or 

what is sometimes refe:tTed to as "General Systems Theory" (Laszlo, 1972). 

In systems theory, variables interact with each other to a greater or 

lesser degree for the maintanence of the system. It is the determination 

of the critical variables that define a system (such as an ecological system, 

an economic system, and now a social system) that is difficult. What 

variables produce a cause and effect relationship? What variables must 

be included in the definition of a particular system? Answering these 

questions is the process of determining the boundaries that define the 

system of consideration. Since the social system is among the most difficult 

to def ine, and since edueation can be viewed as a mini-system with the larger 

context of the social system, the remair.der of th:ls paper will focus on the 

"boundary" identif'ication of a special education setting with the main

streaming factor a determining feature of the system. 

BOUNDARY IDENI'IFICATION ----AND THEN WHAT? 

Refinement of the supra-system (society) into the sub-system of 

education and then into the sub-sub~system (special education) is s·imilar 

to teaching the concepts of relationships in beginning set theory in modern 

mathematics. It is a process of deciding what elements share common 

properties and what elements do not exhibit those common properties. Some 

elements can be grouped in more than one set; thereby, the grouping 

produces a sub-set of the two orginal sets, and so on. As a small 

child's mind becomes confused and entangled in the sub-sub set operations, 

so does the adult mind .become entangled with the delineation of the myriad 

~f variables operating within the subset of a larger set which becomes 

a "system". At this point, one constructs a mental model of elements 
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and intuits the nature of their relationships (Root, 1977). Since the 

human mind cannot hold every variable or element interacting in even a 

sub-sub-system and cannot determine every influential factor of each 

variable, the mental models are of necessity abstractions of the real 

environment. In the process of abstracting critical elements, it is 

possible for one to lose significant information. Therefore, mental 

models must be shared in Wl:itten-form; diseussed and validated as to the 

representation of reality. 

A system, as defined by Banathy (1968) is an assemblage of parts that 

are designed and built into organized wholes for the attainment of 

specific purposes. When constructing a mental -model of special education 

into system components, one must realize that the purpose of special 

education is the provision of opprotunities for individuals to obtain 

their full human potential, With this then being the goal, the individual 

variables and elements can be modelled into organized units representing 

the system and its boundaries. 

A more formal approach to system boundary identification in -~pecial 

education, particularly the education of hearing impaired children, was 

studied by Clark and Yacobacci (1978). This approach reached beyond the 

representation of a mental model and portrayed the special educational 

program as a system with dynamic interrelating variables. This model 

construction was based on Forrester's previous work in modelling urban 

settings using a specialized computor program termed DYNAMO (1969). 
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DYNAMO technique portrays the interaction of designated 

srstem variables and their effects . over esti~ated time 

intervals. Thereby, illustrating cause and effect rela

tionships in a non-linear form •. · If the underlying model 

is perceptually correct in relationship to reality, then 

the prediction characteristics of the interactive components 

should hold true over time. 

The focus of the Clark and Yacobacci model was the 

determination of critical elements which provided academic 

success and social integration for hearing impaired students 

who would be mainstreamed along some point of the continuum 

mentioned previously. In order to produce the boundaries 

of this particular educational and construct a realistic 

model for computer analysis, the following procedures 

were conducted. First, thirty p~ofessionals in the field 

of education for hearing impaired children were identified. 

Each person was asked to participate in this study. Fifteen 

replied positively. The second step involved the use of a 

7 

modified Delphi Technique, a series of mailings, to identify 

the elements which would enhance academic achievement and 

faciliate social integration for mainstreamed hearing impaired 

students. The first mailing was open-ended in that the 

researchers asked each subject to identify ten critical 

elements for each category. When this information was 

received, the researchers then grouped the items according 

to similarity. The second mailing called for consensus 

to item similarity and for rank ordering the elements from 

most crucial to least effective. (refer to page 8 for listing). 
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ELEMENl'S THAT CONl'RIBUI'E TO ACADEMIC ACHIEVEMENI' 

1. QUALITY OF SUPPORI' SERVICES 

2. QUALITY OF SPECIALIZED FACILITIES 

3. R.EX;ULAR CLASSROOM TEACHER COMPEI'ENCE 

4. DEGREE OF INDIVIDUALIZATION 

5. QUALITY OF STUDENI' ASSESSMENI' 

6. QUALITY OF ADMINISTRATIVE SUPPORI' 
AND SUPERVISION 

7. AMOUNI' OF INSERVICE TRAINING 

8. FAMILY INVOLVEMENI' 

9. QUALITY OF LANGUAGE DEVELOPMENI' 
CURRICULUM 

10. COHESIVENESS OF CURRICULUM 

11. FACILITATION OF PEER RELATIONSHIPS 

12. SUITABILITY OF ADAPI'ED MATERIALS 
FOR THE HEARING IMPAIRED 

13. QUALITY OF EARLY CHILDHOOD PROGRAM 

14. QUALITY OF ACADEMIC CURRICULUM 

15. CONSISTENCY OF COMMUNICATION MODE 

16. PROVISION FOR EXTRACURRICULAR ACTIVITIES 

17. QUALITY OF ON-GOING PROGRAM EVALUATION 

18. RATIO OF IN-REGULAR-CLASS SCHOOL TIME 
TO our-OF-REGULAR CLASS TIME 

19. FACILITATION OF SELF-RELIANCE 

20. LEVEL OF TEACHER/CHILD COMPATIBILITY 

ELEMENI'S THAT CONI'RIBurE TO SOCIAL INI'EGRATION 

1. FACILITATION OF SELF- RELIANCE 10. 
2. FACILITATION OF POSITIVE SELF-CONCEPT 11. 

3, ORGANIZATION OF CURRICULAR OPPORI'UNITIES12. 
FOR SOCIAL INl'EGRATION 

1J. 
4. FACILITATION OF PEER RELATIONSHIPS 

14. 
5, DEGREE OF INDIVIDUALIZATION 
6, DEVIATION FORM CHRONOLOGICAL AGE FOR 

PLACEMEN!' 
7, QUALITY OF COMMUNICATION ENVIRONMENI' 
8, IN CLASS/our OF CLASS RATIO 
9, LEVEL OF TEACHER CHILD COMPATIBILITY 

-11!i 

QUALITY OF EARLY CHILDHOOD PROGRAM 
FAMILY INVOLVEMENr 

QUALITY OF SUPPORI' SERVICES 

QUALITY OF PRACTICAL LIVING PROGRAM 

LEVEL OF AITENI'ION TO AFFECTIVE DOMAI 



subjects were also asked to list "indicators" of both 

oademic achievement and social integration. Once these 

J i sts were refined, the y were then asked to weight each of 

t he indicators according to effect on these t wo categories . 

when the researchers asked the subjects to construct a 

c ross-impact matrix, the number of active p articipants 

dwendled from fifte en to six . The matrix elements were 

1. Family Involvement 

2. Language Development 

3. Academic Curriculum 

4. Communication Mode 

5. Support Services 

6 . Teacher Competence 

7. Self-concept 

8. Se lf-reliance 

9. Environment 

10. Peer relationships 

11. Achievement 

12. Integration 

The subj ects we re to indicate the cause and effect r elati onship 

that e ach ha~ on the other. 

From these six respondants, t.he .-.,i.nf.or matio n l i s t e d b y 

th~ee individuals was selected for model constuction . The 

r e searchers first constructe d a representa tion verbally . Then 

f rom this v e rbal model, a model d e picti ng DYNAMO terms 

l 16 

9 



and format was drawn (See Figure I) • At this point the 

computor equations . were written to depict this ·model. 

Numerous sensitivity computer runs were conducted. During 

these runs, particular variables were manipulated : .by 

adjusting them in multiplicatives of 2, 3, and .5. An 

example of the computer runs is shown on page· 11 . This 

example illustrates the most impressive run obtained 

during this modelling process. That is, when self-

concept was doubled, most of the other variables were 

positively influenced and the levels for academic 

achievement and social integration stablized for the 

stated time period. 

Figure Enriche d 'model including both 
Academic Achievement and Social Integration. 
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NOW --- AND THEN WHAT???? 

It is very evident that the classroom instructor does 

not hav.e the time or the facilities to pursue systems 

thinking and boundary identification in this rigious fashion . 

However, the members of this symposium support the concept 

of system thinking and design for use in the . evaluation 

procedures and processes reletive to student performance 

in any educational setting, particulary the special 

educational setting. A focus away from the strict clinical 

model of evaluation must be accomplished. It is to this 

point that Dr. Mark Alter addresses hip concerns by 

developing the 6-S paradigm to illustrate evaluation 

parameters in ~he spe cial educational setting. Then 

Dr. Marjorie Goldstein will elaborate .on one particular 

system element, the. curriculum; as will Sr. Francis 

Solano elaborate on the component of formal testing. 
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for a Special Education Instructional System; 
The Six-S Paradigm 

is little doubt that two of the major elements of contem-

special education involves mainstreaming handicapped learners 

~lementing the mandates of Public Law 94-142. Ever since Dunn 

the justifiability of self-contained classes for 

mentally retarded pupils, there has been an accelerating 

to avoid placing handicapped learners in self-contained 

Although the term mainstreaming does not appear in P.L. 94-

term that is used is ''least restrictive environment," the 

law is that the educational provisions offered to hand-

ed children should be appropriate and that they should be pro-

environment insofar as they maximize 

contact with nonhandicapped children. A major ob-

schools from providing handicapped children with the 

restrictive environment has been in establishing criteria by 

the appropriateness of the environment may be determined. 

do we mean when we speak of an appropriate placement? Do we 

appropriate insofar as if offers the mentally retarded child 

interact with nonhandicapped peers? Do we mean it 

it maximizes opportunities for academic 

For improved social behavior? Do we mean that it 

maximizes opportunities for the child to function normally only 

during his school career, · or are we also concerned with enabling the 

child to lead an independent life as an adult? Ideally, we would 

like to achieve all of these objectives. 

While many of the answer(s) to these questions are grounded in 



political, social and economic ambiguity the task of actualizing 

the mandate of the federal legislation, to provide handicapped 

children with an appropriate education in the least restrictive e 

vironment,is primarily the "sole" responsibility of the classroom 

teacher. The complexity of their mission is evident when exarnini 

representative tasks that a teacher must respond to: 

1. Determining the current status of the child's skills, att 
tudes and knowledge 

2. Determining appropriate goals and objectives based on ass 
ment 

3. Deciding what is the point of departure in stating goals 

4. Determining how objectives should be sequenced for 
ti on 

5. Determining appropriate instructional procedures for reac 
ing objectives 

6. Implementing individualized programs in group situations 

7. Orchestrati~g all information from 1-6 into daily lesson 
plans 

8. Setting criteria and evaluating instructional program 

Each of the above tasks represents decisions which must be m 

by the teacher. Decisions that answer the questions, what am I 

doing? Why am I doing it? And how do I know that what 

is appropriate and working? While the answers to these questions 

and the mastery of teacher tasks are facilitated by support person 

nel (e.g., speech therapist, physical therapist, psychologist, etc 

it is the teacher who must collect, analyze, synthesize, develop a~ 

implement a program that meets the unique educational needs of in-

dividual students. 

To . guide the teacher's decision-making the Six-S paradigm 

(Alter & Bepko, 1976; Alter & Goldstein, i n press) was developed 
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representing an instructional system. For the purpose of 

paradigm Banathy's (1968, p. 12) definition of systems was 

She defines systems as assemblages of parts that are designed 

wholes for the attainment of specific pur

The purpose of a system is realized through processes in 

of the system engage in order to pro

Purpose determines the process required, 

imply the kinds of components that will make up 

A system receives its purpose, its input, its resources, 

d its constraints from the suprasystem (society) . In order to 

a system has to produce an output which satisfies 

The Six-S paradigm is an attempt to simplify and reduce the 

complexities of instructional systems into manageable proportions. 

~he intent of the paradigm is to crystalize instructional systems 

thereby permitting teachers to examine, analyze and plan prograrn

The paradigm is derived from Henderson's (1961) 

of a triadic relationship between teacher, content 

learner. The paradigm is an extension of 

Henderson's formulation and represents a more comprehensive and 

systematic conceptualization of the instructional process. The com

ponents of the paradigm include SOMEONE, the individual who manages 

the teaching-learning process in the classroom, and is most often 

the program implementor. Within this group are teachers, aides, 

parents, ward attendants, residence managers and anyone else who has 

direct contact with, and responsibility for, educating the student . 

~METHING, the content of instruction, represents an amalgam of the 



knowledge, skills, and attitudes consistent with the goals of edu~ 

cation. SOMEBODY is the student, as characterized by particular 

learning characteristics, learning style, rate of learning, moti

vation to learn, and the background of knowledge and experience th 

s/he brings to the learning situation. SOMEHOW reflects the stra 

egies and tactics that are used to guide the learning process in 

ways that are consistent with the content of instruction and the 

student's learning characteristics. SOMEWHERE, the learning envi

ronment, encompasses any area in which instruction occurs and is d 

fined in relation to physical, social and psychological aspects of 

the environment. Finally, SOMETIME incorporates all of the time

relevant dimensions of the instructional process and includes sche 

uling and pacing of activities as well as readiness for learning . 

The 11 Six-S Paradigm" thus organizes the instructional process into 

logical elements with the objective of making the resulting manage 

ment of the learning process more coherent and effective. Utiliz1 

the Six-S paradigm as a frame of reference the teacher can generat 

the questions that will effect their decisions regarding program d 

veloprnent and implementation. Table 1 shows representative questi 

for each of the six factors. 

A major obstacle in answering questions generated 

paradigm is an extreme across the board variability in 

delivery systems. This includes differences in the nature and 

of teachers, ancillary personnel, parents and facilities. The 

literature, which is equivocal at best, cannot be relied upon to 

supply t he empirical basis for decision making regarding both the 

development and implementation of site specific instructional pro' 

grams. For a teacher to effect a "best f i t" among the six factors 
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lffi ll! 

!Sti 

SOMEWHERE 

; aa 

SOMEHOW 

he 

ors 

TABLE 1 

1. Who are the people who come into direct content 
with the child? 

5 

2. What are the responsibilities of these people for 
the implementation of the instructional program and 
do they have the competencies required for imple
mentation? 

3. What additional support personnel will be needed 
to implement the instructional program? 

1. What areas of human development are most important 
for this child and what programs exist in these 
areas? 

2. Are the available programs "modifiable" to meet 
the unique needs of the child and the conditions 
under which program implementation is to occur? 

3. How is the content of instruction to be organized? 

4. What are the evaluation and assessment procedures 
for each content area or program? 

1. Dimensions of educability. 

2. What are the characteristics and needs of this 
child and how are they to be determined? 

3. Which of these needs takes priority and on what 
basis is priority assigned? 

1. What environmental conditions effect the results 
of educational programming for this child? 

2. What are the optimal environment(s) f or progra m 
implementation and content of instruction? · 

1. What is the optimal strategy for communicating 
the content :of instruction to this child? 

2. What modifications in instructional methodology 
need to be made as a function of the characteristics 
of the child, implementor competencies, and envi
ronmental conditions? 

3. How are the instructional strat egies and method
ology to be evaluated with r egard to their approp
riateness and effectiveness with t his chi l d? 



TABLE 1 {con't) 

SOMETIME 1. When should specific activities be 

2. How long should an activity take? 

3. How should the activity be paced? 
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research model needs to take the implementator of the program as the 

. t of departure . Applying Smith's (1980) model of curriculum-di
poJ.n 
;rected vs. curriculum-related research the following describes the dis-

tinction between an implementor-directed approach to answering Six-S 

questions as opposed to an implementor-related perspective. First, the 

term implementor-directed deals with research questions that are inher

ent in or generated by the implementors of programs while the implementor 

related implies research questions that seek clarification of broad 

issues involving the behavior of a specific target population. 

second, implementor-directed research would examine theories and 

as a function of the question, while implementor-related 

would explore the question(s) as a function of a theory. 

~hird , implementor-directed questions as opposed to implementor-

related questions would be raised prior to the need for the research 

answer so that the problem solution can be developed, implemented, 

and made available as input to facilitate decision-making concerning 

program development, whereas implementor-related questions, may be 

raised quite independent of development needs. Finally, the two 

approaches also differ concerning the methodological procedures 

ne~ded to answer the research questions. This includes questions 

about the subjects to be employed, the design of the study, statis-

tical analysis, and the use to be made of the findings. For example, 

one issue involves the degree of similarity between the characteris

tics of subjects employed in a study or experiment and the target· 

P<:>pulation for which the programs are intended. For example, the 

target population for a gross motor program could include persons 
d . . 
esignated as mentally r etarded with other concomitant difficulties; 

1?:N. 



delayed motor development; their teachers, parents, physical ther 

apist, and characteristics of the educational environment in whic 

the programs are to be implemented. Implementor-directed researo 

is more likely to employ samples of this target population in its 

work than would implementor-related efforts which are likely to g 

outside the network either for representatives of the target popu 

lation or for comparison and contrast groups, namely "non-handi

capped" and other children not identified as retarded. In terms 

experimental design, it would appear that implementor-directed re 

search would focus on the naturalistic situations in which behavi 

occur, whi£e implementor-related efforts typically resort to more 

contrived, experimental conditions, though some overlap is reasona 

To answer questions generated by an implementor-directed re

search model requires at least three primary classes of informatio 

First, is information from the implementors of the program. This 

class of information provides important data regarding the effects 

of the program on their users. User perceptions of a program will 

of course, influence the ultimate effect of the program itself on 

the target population of children. The second primary class of in 

formation concerns actual implementation of the programs; that is , 

the degree to which programs are implemented in accord with the in 

tent and purposes of the teacher. To that end, data needs to be 

collected from systematic observations of t eacher-student inter

actions during actual use of the programs and teacher self evalu

ations may n eed to be augmented by the u t ilization of observers 

collect in formation on the impact of programs in their various 

delivery settings. The third primary class of information concerns 
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of the programs on the target population. This in-

is not limited to estimates of change in student be

function of exposure to a program. This data is re

9 

concerning the biobehavioral characteristics 

the children in order to provide a broad picture of the effects 

The three classes of information represent a bal

data concerning implementor evaluations, 

student progress, and observed crucial delirery s ys

A variety of procedures and techniques can be uti

these data. For example, descriptive data can 

obtained on the child, implementor, and delivery system and 

The various information sources provide feedback on pro

gram manageability, clarity, format, media, and the modifications 

which were required in order to meet the unique 

of individual children . Estimates of child pro

~ress are proveded through the use of pre and post assessments, and 

through the continual monitoring of criteria attainment. 

In summary, the Six-S paradigm was developed to not only pro

teacher with an instructional matrix for planning an edu

cational program but to provide the teacher with a framework for 

generating areas of investigation that can maximize the teachers' 

implementation of the program. The notion of a teacher-directed 

research model as opposed to a teacher-related model was applied to 

the Six-s paradigm as a means for generating que stions that are in

herent and/or generated by the developer of the educational program. 
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Curriculum : The Keystone to Instructional Planning 
in Special Education 

Introduction 

Curriculum - the content of instruction - is interpolated 

from goals of education that are set forth by state and local 

education agencies. While the goals of education - literacy, 

and social and economic survival - are the same for all student 

the degree to which each individual achieves these goals differ 

It is perhaps for this reason that Kaufman and English (1976) 

observed that the imprecise nature of statements of the goals o 

education has contributed to the diffuseness seen in today's 

regular education curriculum. This diffuseness extends to con-

cern with spe<eial education curriculum as well, since much of 

what is taught in special education classes is drawn from the 

regular education curriculum . 

The purpose of this paper is to highlight the role of cur-

riculum in special education within the contexts of the indivi

dualized education program (IEP) and the "6-S" paradigm of 

instruction. 

Early IEP Development 

Early implementation of PL 94-142, The Education of All 

Handicapped Children Act of 1975, saw emphasis placed on pro

cedural compliance with mandates. Concern ce.ntered on meeting 

timelines specified in the law, protecting the due process 

rights of consumers of special educat i on services, and generati 

reports attesting to compliance. 
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As with other parts of PL 94-142, the IEP posed a dilemma 

for many special educators: whether to attend to procedural 

compliance . - the timelines and logis~ics of creating the docu

ment - OR to attend to the substance of the IEP, the content of 

instruction and its relevance for the student. More often than 

not, special education administrators were forced to choose pro

cedural compliance as an alternative to costly and time consuming 

due process ·challenges from parents (Gross, 1979). 

The tasks of IEP development and implementation were often 

delegated to special education teachers. With little direction, 

the teachers turned to objectives banks (generated either in

district or by commercial publishers), curriculum guides and 

scope and sequence charts, or "their own intuitive sense of what 

comes next" as a basis for developing IEPs (Tymitz-Wolf, 1982). 

Not surprisingly, special education teachers have become in

creasingly frustrated and discouraged since they have been dele

gated tasks that they are ill-prepared to assume. Most special 

education teachers lack the training and experieJ?.ce that ·would 

equip them to generate valid long- and short-range objectives for 

students. Equally important, the teachers have not been trained 

in consultation skills typically required in IEP meetings, and 

are not prepared to rationalize their professional decisions to 

colleagues and parents. 

The absence of districtwide curriculum foundations that 

provide direction for educational programming in special edu

cation creates a void that leads to haphazard instructional 
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decision making. Where teachers have no curriculum roadmap on 

which to plot "where the student has been, where he's at, and 

where he's going" they have no objective basis for making cur

riculum decisions. Consequently, teachers have relied on their 

own content biases and speculations about what the student's 

priority areas for instruction are. Since biases and specula

tions can vary greatly from teacher to teacher, this leads to 

a randomness in the selection of the content of instruction 

provided to handicapped students. Related to this is the prob

lem that, in the absence of curriculum foundations, special 

education teachers are forced .to rely on standardized tests to 

determine students' current levels of educational functioning 

and their rate of progress as well. The use of these tests for 

instructional purposes is of questionable value since they do 

not typically test what has been taught in the classroom, nor 

do they provide much useful information to guide teachers' sub· 

sequent curriculum decisions. 

The lack of instructional consistency within special educa 

tion classrooms is exacerbated when one looks at the difference 

in curriculum and approach used from one level of the program t 

the next. Thus, the absence of a consistent curriculum base 

from which the special education teachers in the district draw 

their content creates a lack of continuity in the special educa 

tion program. A consequence of this discontinuity is that as 

students move from level to level, e.g., primary to intermediat 

they are exposed to a random assortment of instructional expe-
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t nces, a crazy quilt of learnings. Implicitly, the students 

e expected to integrate the instructional experiences into 

coherent whole for themselves, and to transfer what they have 

into socially adaptive ways to cope in the adult world . 

expectation is contrary to research on the learning cha

racteristics of handicapped learners (Ellis, 1963). From an 

extensive review of studies of the mentally retarded , we find 

t hat these individuals have great difficulty generali zing infor

learned in one situation to other similar situations 

they are taught to do so. This information is too impor

tant for special education decision makers and curriculum imple

to ignore. 

'The IEP and Curriculmn Planning 

In recent years, a shift in the emphasis of implementation 

of PL 94-142 has been noted that suggests movement from proce-

to substantive compliance with the law (Deno & Mirkin, 1980; 

H. Goldstein, 1980; Weiner, 1978). While it is likely that this 

shift is due, in part, to special educators' recogni tion that 

attention to substantive program issues represents good prof es 

sional practice, parent advocates have also played a role in 

focusing attention on what happens after students are classified. 

Too frequently, the questions being asked. by parent advocates 

are unow that you have classified out children, what sort of an 

education will you provide? What will the childrens' curriculum 

consist of? And, too often, the questions are met with silence 

or ambiguous references to the regular education curriculum. 
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Through the IEP it is possible that the intent of 

appropriate education for handicapped students -- will be reali 

Such a possibility exists since the IEP represents the most dir 

link to classroom instruction, and has the greatest potential 

affect the instructional process. If the IEP is to become a 

powerful instructional tool, however, it is important that 

culum foundations are available to guide IEP development. 

To accommodate the range of handicapped students entitled 

to a free, appropriate public education, it is likely that an 

array of curriculum options is needed. For some learners, 

strands of curriculum keyed to the regular education curriculum 

need to be devised; strands that represent the systematic 

sion or contraction of the regular education curriculum. For 

other learners, alternative curriculum strands need to be de

veloped that incorporate relevant instruction for students whos 

needs are not served through adaptation of the regular educatio 

curriculum, and that allow these students to achieve the goals 

of education by way of a different route. 

Such an array of curriculum options would allow IEP develo 

pers to select annual goals and short-term objectives within th 

context of a curriculum base. And, through the use of a con

sistent curriculum base, the probability is increased that a 

more focused, coordinated and relevant instructional program 

would be provided for handicapped students. 

To focus on the importance of curriculum for special edu

cation does not suggest that appropriate curriculum materials 
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do not exist. Major curriculum innovations in special education 

supported by the federal government during the 1960s and 1970s 

include: The Social Learning Curriculum (H. Golds.t.ein, 197 4; 

l975), Project MATH (Cawley and others, 1975), I CAN (Field 

services Unit, 1974), Project MORE (Bieberly, Lent and Keilitz, 

1974), and Me Now (BSCS, 1974), Me and My Environment (BSCS, 1977), 

and Me in the Future (BSCS, 1979). Add to these the multitude 

of curriculum projects devised at state and local levels and 

the results suggest that what is needed in special education is 

not furthe~ curriculum development as such. Instead, the time 

has come to select from among the materials that are available 

those that are responsive to and compatible with a district's 

needs, and to weave them into an integrated set of goals, . ob-

j ecti ves and activities. What follows after is. the implemen

tation of this curriculum in the district's program . 

From a common curriculum base, curriculum mapping for 

individual students can be managed in a systematic way, and 

a substantive IEP can be developed and implemented. By planning 

experiences that are developmental, activities at each level 

in the student's schooling serve as a foundation for learning 

increasingly complex knowledge, skills, and behaviors. In this 

way, greater use would be made of handicapped students' school 

years since they would be learning information that is both 

immediately useful and that, at the same time, serves as a foun

dation for meeting long-~ange instructional goals. 

Were this curriculum-based approach to IEP development used, 
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it would respond to a caveat recently expressed by Herbert 

Goldstein (1981) concerning the use of the IEP as an alternati 

to having handicapped students take state-mandated competency 

tests. He cautioned that LEAs may need to lay a handicapped 

student's IEPs end-to-end to demonstrate a coherent progressio 

of content that the student has mastered and that allows the 

student to meet the goals of education. Looking to a future 

that promises ever-increasing emphasis on accountability, the 

time may not be far off that Goldstein's speculation becomes 

reality. 

The "6-S Paradigm and Curriculum Planning 

Unlike some views which.requate cutui:ibulum with the entire 

instructional process (Ornstein, 1982), the "6-S" paradigm see 

to differentiate the elements that comprise the instructional 

process. This is done in order that each of the constituent 

elements can be examined independently of the others, as a pri 

step to studying their interaction. For this reason, the co~· 

tent atid process of instruction ane separated, and both are 

differentiated from the environmental factors that influence t 

instructional process and from the actors in that process. 

According to the "6-S" paradigm,"SOMEONE (the manager of 

learning) teaches SOMETHING (the content of instruction: curr1 

culum) to SOMEBODY (the learner) SOMEHOW (the process of instr 

tion: strategies and tactics) SOMEWHERE (the learning enviro~ 

SOMETIME (according to a set schedule, at a particular pace)" 

(Alter & M. Goldstein, in press). Implicit in the paradigm iS 
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view that teaching incorporates all of the significant instruc

tional behaviors in which the manager of learning engages. Most 

importantly, these include this individual's evaluation of ongoing 

instructional progress of students, and his/her selection, 

evaluation and adaptation of instructional content to meet 

students' needs. Adaptation, an essential skill, requires .that 

the manager of learning be able to systematically reteach and/or 

reinforce learning. 

From this perspective, we find yet another rationale for 

providing developmentally organized, sequential curriculum for 

use in special education. If teachers are to evaluate student 

progress and adapt instruction to more effectively guide learning, 

they must have available the tools by which to accomplish these 

tasks: the curriculum roadmap that allows the teacher to know 

what has been taught (content) . and how it was taught (process)--

as the bases for making subsequent instructional decisions. 

This "test - teach - test" approach is not new. However, 

by adding an "adapt" action to the approach, it _is possible 

to accommodate the learning characteristics of ALL students 

~ithin the paradigm, rather than as an afterthought. Equally 

important, the availability of curriculum roadmaps allows adap

tation of instruction to be managed as systematically as the 

other aspects of the instructional process (M. Goldstein, in 

preparation). 

Summarr 

The relationships between the 11 6-S" paradigm and IEP 
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development were discussed in an earlier paper by Alter and 

M. Goldstein (in press). The purpose of this paper has been 

focus on the importance of curriculum as an essential element 

in IEP development, using the "6-S" ·paradigm and current IEP 

development practices as the ·bases for discussion. 

Three related issues were identified that point up the 

need for curriculum roadmaps for special education: the 

need to use curriculum as an objective means to evaluate 

adapt instruction, based on ongoing assessment of student pr 

gress; (2) the teacher's need to provide instruction that is 

integrated across subject matter areas, and that allows the 

student to build a knowledge base as a foundation for future 

learning; and (3) the special education program's need to 

provide continuity in instructional programming among the 

education settings in the district so that the program provi 

for students represents a developmental and relevanc progres 

of content that assists them to meet the goals of education 

the extent that their abilities permit. 
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Background to the Problem 

Through the years there have been frequent calls for research 
s~ntheses or integrations (Broudy, 1970, 1972; Clark & Angert, 1980; 
Kuhn, 1962; Petrie, 1976; Randhawa, 1978). Narrative literature reviews 
have been quite prevalent in media research, as exemplified by Reid and 
Maclennon's (1967) review of 350 instructional media comparisons, and 
Schranm's (1977) review of "big" and "little" media, to name but a few. 

Several researchers, most notably Dwyer (1978), also have synthesized 
in a qualitative fashion the results of research on the realism/relevant 
cue controversy. As i s typical of narrative literature reviews, many of 
the conclusions which have been drawn on this subject are vague and lack 
quantitative precision (Clark & Angert, 1981). The series of studies 
~ndertaken by Dwyer (1978) and colleagues is unique for its consistency, 
numerous replications, and longevity in investigating pictorial stimulus 
complexity as it relates to static instructional visuals. Since guide
lines for instructional visual design rely heavily on the conclusions 
drawn by Dwyer and possibly on the conflicting conclusions about pictorial 
effectiveness drawn by Samuels (1970) and others, and since none of the 
reviews of this body of research have employed sampling methodologies 
which would ensure the inclusion of most of the relevant studies, a 
quantitative review of pictorial effectiveness was deemed to be a useful 
adjunct in guiding future instructional design and empirical efforts. 

Meta-analysis (Glass, 1977) is the most recently developed method
ology for accomplishing quantitative research integration. Meta-analysis 



research is not new to media research integrations. As one exampl 
Cohen, Ebeling, and Kulic (1981) published a meta-analysis of 74 s 
of visual-based college instruction. Unfortunately, media variabl 
this study were still conceptualized in terms of presentation modes 
technologies. A statistical integration of pictorial complexity, w 
variables defined in terms of iconic symbols and coding elements, wa 
still needed. 

The Purpose 

It was felt that the use of meta-analysis procedures, as descri 
by Glass (1977), would add quantitative precision to future hypothes 
and also would help reaffirm the linkage between communication theer 
and educational technology. Although Glass has suggested that this 
methodology is particularly well suited for resolving controversies 
arising from conflicting research results, the philosophical positi 
which guided this investigation was that research integration is bes 
considered a form of exploratory rather than confirmatory research. 
Accordingly then, the purpose of this study was to generate hypothes 
based upon identified differences among the coded variables resultin 
from a research integration. This integration was limited to the bo 
of research utilizing static iconic visuals in instructional materia' 
The major research question that guided this investigation concerned 
differential instructional effectiveness, as measured by cognitive 
dependent outcomes (Bloom, Engelhart, Furst, Hill, & Krathwohl, 1956) 
attributable to illustration iconicity. The influences of subject gr 
level, stimulus exposure control, and time of testing were examined w 
respect to this effectiveness. 

Procedure 

Locating Reports of Research 

Bibliographic search procedures used to locate pertinent studies 
valved both automated information retrieval .and manual searching of 
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indices and references known to contain extensive pictorial 
~tations. Computer searching of selected data bases within the DIALOG 

network was performed on two occasions. Four data bases were searched: 
ducational Resources Information Center (ERIC), Psychological Abstracts, 

sociological Abstracts, and Dissertation Abstracts. A total of 558 
otentially relevant citations was derived from automated retrieval 

rethods. The automated search procedures were augmented by a manual 
earch of data-based indices, annual meeting and convention programs, 

--·~-

Upon completion of both the automated and 
nual search procedures, an initial sample pool of 720 research 

reports was identified. 

The pool of 720 research reports was reduced to a final sample of 
12l data sets (from 151 separate reports of research) by means of a 
three-tiered screening procedure. Each of the 720 reports was obtained 
and read in full. These screening procedures resulted in the elimination 
of non-experimental reports, of research not concerned with iconic treat
ments or cognitive achievement, and of research with abnonnal subjects, 
inadequate picture descriptions, faulty research designs, or insufficient 
data. 

Sample Coding 

Four major variables of interest to this study (illustrations, 
pacing, grade level, and achievement) were coded. Treatment illustrations 
were coded independently with respect to five physical pictorial attri
butes: production, shading, context, embellishment, and chroma. Pacing 
referred to the locus of control over subjects' exposure to treatment 
illustrations, with 11 external 11 coding referring to group-paced (experi
menter-controlled) instruction, and 11 internal 11 coding reserved for self
paced (prograrmied) materials. Grade level was coded in three ways. 
Kindergarten through college and non-college adult grade levels were 

" 



coded independently and with respect to two different categorization 
arrangements. Achievement was coded in two ways, based upon the ti 
of retention testing. 

Quantifying and Equating Study -Outcomes 

The ultimate purpose of the meta-analysis procedures in the pre 
study was to achieve a quantitative aggregation of findings from the 
various reports of research. To this end, a basic index of achievem 
effect, called~ (Cohen, 1969) or effect size (Glass, 1977) 
calculated for every treatment group comparison. All 
size measures were generated from the available data. 

Data Analysis Procedures 

Data analysis was perfonned in three distinct stages. The firs 
stage completed the establishment of the data set through an aggrega 
of both effect-size and pseudo effect-size values (Glass, 1977). Th 

second stage of the analysis sought to identify potentially signific 
main effects and interactions among the numerous levels of the coded 
variables. Since the 47 levels of the 11 independent variables cont 
far too many main effects and interactions to examine each individua 
multiple linear regression was used to pare these comparisons to a 
manageable level . Individual effect-size values served as the units 
analysis. The third data analysis stage involved using Tukey 1 s jack 
method (Glass, 1977) to calculate a grand mean and separate means fQ 

main effects and significant interactions. 

Results 

By using the jackknife technique to average the 2,607 
across all studies and all variables, a grand jackknifed mean effect 
.51 was derived. This figure indicated that the post-test achieveme 
score of the average subject receiving some form of illustrated trea 
was about one-half standard deviation higher than the post-test acht 
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score of the average control group member receiving only the verbal 
~reatment . This jackknifed mean was nearly identical to the grand mean 
effect-size of .52 reported in Clark and Angert (1981) . 

The effect-size statistic is more appropriately considered to be 
a measure of practical significance than statistical significance, and 
accordingly, all mean differences between levels of main effects and 
interactions were interpreted in tenns of practical significance. 
Col:!en's (.1969) operational definitions of small, medium, and large 
effect-size differences were applied to the results. A d = .2 repre
sented a· sma 11 difference in means, d = • 5 a medium difference, and 
d = .8 represented a large difference. 

Final results were presented in the fonn of tables of jackknifed 
mean effect-sizes for all main effects and for six potential interac
tions . The effect-size values were interpreted in terms of the size 
of the mean differences between the predictor variables and verbal 
control groups, and in tenns of the size of the mean differences 
between levels of the coded variables . The size of the mean differ
ences was equated with levels of practical significance as suggested 
by Cohen (1969). 

5 

Jackknifed mean differences favored colored over black and white 
illustrations, and illustrations within a context over those out of 
context, at a small significance level. Medium significance level mean 
differences were found to favor externally paced over internally paced 
illustrations, and unembellished drawings over embellished drawings . 
Insignificant mean differences were noted between shaded and unshaded 
illustrations, and between immediate and retention testing and between 
modes of representation (photo versus drawing). The 7-12 and 9-12 grade 
level groupings attained the highest mean effect-size value. In 
general, illustration effectiveness increased from K-12 and dropped off 
markedly for college level subjects. Potential interactions were noted 
and reported for grade level versus time of testing, grade level and 
pacing, grade level and chroma, pacing and embellishment, pacing and 
representation, and representation versus chroma. 
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Results of the study suggested that: 
1. Illustrations were most effective with secondary level subj 

a condition not altered significantly by differences in pacing, chro 
or time of testing. 

2. Externally paced illustrations were more effective than 
internally paced illustrations, a condition not significantly affect 
by differences in mode of representation, embellishment, or grade le 

3. Colored illustrations were more effective than black and wh 
illustrations, a condition especially noticeable with chirographic 
pictures, and with college and non-college adult learners. 

4. Mean differences between modes of representation (in favor 
chirographic) were significantly more pronounced for externally pac 
illustrations, and for colored illustrations. 

In general, the results obtained in this study were consistent 
with the previously reported results of a meta-analysis dealing sol 
with the past research of Dwyer and colleagues (Clark & Angert, 19S 

Since the present investigation was not conclusion-oriented, no 
definitive statements regarding the realism/relevant cue controvers· 
could be derived. These results do, however, provide a means for 
forming future hypotheses based upon a quantitative aggregation of 
past research. 
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DEVELOPMENT OF AURAL PERCEPTION OF 

SELECTED PERCEPTS OF MUSICAL FORM 

UTILIZING PROGRAMED INSTRUCTION 

Purpose of the Study 

The purpose of this study was to compare the relative e 

tiveness of three teaching methods, two of which utilized m 

ted programed instructional materials in developing the aur 

discrimination of percepts related to musical form in under 

uate elementary education majors . Programed lessons recorde 

audiotape and reinforced with workbook materials were utili 

to teach the musical percepts of phrase, theme, introductio 

interlude, coda, binary form, ternary form, and rondo form. 

Procedures of the Study 

The experimental design chosen for the study was one w 

incorporated the pretest, posttest, retention test format i 

experimental vs. control group configuration with assignment 

groups made via intact classroom units. Because this proce~ 

cannot guarantee pre-experimental equivalence of groups, pre 

testing procedures helped to establish group equivalence. Da 

gathered from pretesting indicated group equivalence 
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to aurally perceive aspects of musical form, in length of 

musical experience, and in attitudes toward listening ex-

Internal validity of the study was protected by use of this 

research design, and external validity was protected 

measure by the use of a criterion measure constructed 

parallel, equivalent forms. 

A pilot study was used to field test materials and to estab

reliability and validity for the criterion measure and atti

scale which were used in the main study. 

The criterion measure (r= . 89) was a test of aural perception 

~kills which used clear examples of various forms chosen from 

standard repertoire of popular and art music. It was standardized 

w~th regard to recorded directions, questions asked and answers 

expected of students. 

The attitude scale (r=c .81) was a four-point Likert-type 

scale with ten positively stated and ten negatively stated state

ments about listening to music. The statements were arranged by 

r andom assignment. 

Prior to the experiment a thirteen-lesson unit of linear, 

self-paced programed audiotaped materials dealing with percepts 

of musical form were developed by the researcher. Lessons were 

restricted to a 15- to 20-minute time limit except for the final 

two which included review materials. 

Three treatment groups were used and the same objectives 

and percepts were utilized in the development of the instructional 
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materials which were presented to these groups. The first e 

mental group used the individualized programed materials in 

self-paced format. The second experimental group used the 5 

programed materials, but they were presented by a music tea 

in a whole-class format using the same script as the ' narrat 

individualized audiotaped version and the same musical exam 

In both experimental groups the students used a workbook wh 

accompanied the tapes. The workbook listed the objectives 

each lesson and reinforced visually information which was 

sented in the programed lessons. The students indicated ths 

responses to questions in this workbook. 

Subjectswere qssigned to experimental treatment group~ 

intact classes. The total population of 124 subdivided by g 

as follows : individualized programed treatment, 43 subjeccs 

whole-class programed treatment, 49 subjects; control, 32 s 

jects. 

The experimental period spanned five weeks preceded by 

pretest administration of Form A of the criterion measure a 

the attitude measure. At the conclusion of this period Form 

of the criterion measure and the attitude measure were rea 

istered as posttests. Form A of the criterion measure was re 

ministered as a retention test four weeks following the end 

the experimental period. 

Statistical Analysis of the Data 

Scoring of individual respqnses to the criterion measur 

for pretest, posttest, and retention~estadministrations; a 
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the two administrations of the attitude scale were 

the scores recorded on charts, and statistical proce

res conducted. While it is often the practice in studies of 

bi s nature to eliminate from statistical consideration scores 

f thoSe experimental treatment subjects who have completed what 

insufficient number of the lessons contained in the 

package, this may possibly result in some skewing 

f results if the same consideration has not been observed with 

r egard to a careful monitoring of the attendance of control treat

~ent subjects upon the lessons presented in that group. Therefore, 

was eliminated from consideration in the statistical 

when a full set of scores was available, i.e., three 

scores on the criterion measure and two scores on the attitude 

scale. 

Analysis of variance and covariance were used to conduct 

those statistical procedures needed to answer the main research 

questions: (1) Will non-music major university students who have 

had perceptsqf musical form presented to them through the use 

of individualized, self-paced, linear, programed lessons recorded 

on audiotape score significantly higher on a criterion test than 

non-music major university students who have had the identical 

linear, programed lessons presented to them in a large-group, 

whole--class format? (2) Will the individualized t reatment group 

and/or the whole-class treatment group score significantly high

er on a criterion test than non~music major university stud~nts 

in a control gr0up which will not have received programed instruc-
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tion in musical form? (3) Which of the two groups that re 

experimental treatment will have retained the greatest am 

of information presented during the experimental treatmen 

as measured by a retention test administered approximately 

weeks after the end of the experimental period? (4) Will t · 

dividualized treatment group and/or the whole-class treatm 

group score si~nificantly higher on a r etention test than 

control group? 

The data which were collected from an experiment invol 

two experimental treatment groups and a control group resul 

from measures of subjects' abilities to perceive musical fo 

as measured by the criterion measure and from the scores o 

jects achieved on the attitude scale. All mean scores were 

jected to analysis of covariance to help determine the equa 

of means for groups of unequal size; analysis of variance t 

termine possible sig11ificance between pairs of mean scores; 

the Scheff~ range test procedure which also helped establis 

equality of means between groups and determined significanc 

lack of significance between groups. 

The ·four major resedrch questions which were proposed b 

the investigator were answered through statistical compariso 

repoYted here. The findings were that: . 

1. There was a signif~cant difference found at the .OS 

between the two experimental groups, with the mean scores of 

whole-class group being significantly higher than those obta 
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ehe individualized group on the criterion posttest; 

2. Analysis of variance between mean scores of all groups 

on the criterion posttest showed significantly higher scores ·by 

experimental groups versus the control group; 

6 

3. Analysis of the data obtained from the performance of 

~ubjects on the retention test revealed that the whole-class ex

perimental group scored significantly higher at the .OS level 

of confidence than did the individualized experimental group; 

4. The two experimental groups scored significantly higher 

mean scores at the . 05 level of confidence on the retention test 

~aan did the control. 

Conclusions of the Study 

Within the paramet~rs of this study the following conclusions 

were drawn: 

1. The ability to discriminate selected percepts related 

to form, i.e., phrase, theme, introduction, interlude, coda, bin

ary form, tt~rnary form, and rondo form, can be effectively developed 

in non-music major university undergraduates through the use of 

programed lessons in both individuali~ed and teacher-presented 

whole-class formats. 

This finding was supportive of the findings of a number of 

previous studies done in various places, most notably the lengthy 

series of investigations conducted at Boston University. 

Within the limit s of this study t eacher-presented whole-class 

programed lessons in audiotape format were found to be signifi-



cantly more effective in developing discrimination of 

than the use of the same programed lessons used in an 

setting. 

Since this study involved the first direct comparison 

to this author of the use of programed materials for teach 

mu;:;ical percepts in the whole-class and individualized sett 

it was not possible to make direct comparisons to the resu 

of other studies. 

3. The variable length of prior music experience 

alone and in combination with the effects of treatment had 

statistically significant effect upon the statistical 

4. Since no significant change of attitudes were 

in any group, it cannot be said that the experimental 

in this study led to any significant attitude shift. 

Recommendations for Future Research 

The following topics for future research are suggested 

1. A study which further compares the effectiveness of 

whole-class versus the individualized format for presentati 

of programed learning materials in the music classroom woul 

pand the findings of this study. Such a study m~ght explore 

use of other percepts and/or concepts, it could utilize the 

cepts of this study at the elewentary or secondary level, o 

might utilize the materials of this study in a setting app~ 

to their level of difficulty, e.g., with musically talented 

school students. 

2. A study could be initiated which· employed a 
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t hese two programed approaches with a population of gifted 

3. A study which limited the teaching materials to one type 

literature, e.g., popular music, orchestral music, etc., would 

v.e further indication of the validity of the findings of this 

4. A study could be done which made a comparison of the re-

cost effectiveness of these two approaches. 

5. Further validation of this study's results could be ob-

by using all of the materials of this study in a replication 

the study with true random sampling and groups of equal size. 

6. Further validation of this s~udy's results could be ob

tained by using the materials of this study in an appropriate 

setting ~ith a new cri terion and attitude measure constructed 

specifically for such a study. New figures for r el iability and 

validity would, of course, be neceGsary. 

7. A s tudy is suggested which would employ e ither the same 

or different percepts and/or concepts in both the whole-class 

and individual i zed programed formats using a branching programed 

instruction method . 

8. A study based on any combination of the above programed 

approaches could be utili zed to devel op: ref ine and standardize 

a more large·-scale instrument for the measure of a student's abil

ity to discriminate a variety of musical concepts . 

9. The expansion of these materials into some form of com

puter assisted instruction would provide a valuable area of study . 
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Introduction ·--------
Prior to be9 i rrning a summary o: my rese arch study, 

I would like to discuss a few ideas on significant current 

trends in educational research. Of specific importance to 

us are how these trends affect the research in Educational 

Communications and Technology, 

Trends In Educational Research 

The traditional research paradigm in Educational 

Communications, adapted from Experimental Psychology, has 

in the past been a Behavioral research orientation. 

the research orientation in Experimental Psychology and 

Educational Psychology is now radically: changing from a 

Behavioral orientation, to a mentalistic or Cognitive 

tion. Because of this it is becormning much more complex but 

yet, much more interesting and productive. A cognitive 

tion to research opens up a variety of hypothetical and 

theoretical research questions that Behavioral Psychology 

simply did not consider, and in many circumstances, did not 

allow! 

Looking at the history of Educational Communications 

and Technology research, one can easily see how our profess1 

field fits "quite nicely" into a traditional Behavioral res~ 

paradigm. Behaviorism deals with the manipulation of the 

external learning environment, or external events, to 

some observable change in human behavior. 

observable change in behavior, if relatively permanent, has t 
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ra~ionally defined as learning by Behavioral Psycholc~ists. 

essence, Educational Technology has had as its primary orienta

research and practice, doing precisely this: 

external learning environment (e.g., learning 

through instructional technology, to cause learning 

to improve learning. While this Behaviorist research 

d practice orientation has been productive, it tends to leave 

area of human learning untouched. This area of learning 

by Behaviroistic research paradigms is the internal 

area, or the Cognitive Structure. Behaviorism simply 

consider this internal cognitive area of the 

does not attempt to explain learning and 

phenomena related to internal cognitive behavior (e.g., 

of processing - Deep vs. Surface Structures, mnemonic 

ystems, cued/free recall, etc.). 

Traditional Behaviorism referred to the cognitive structure 

Black Box, and the "father of psychology", Wilhelm Wundt, 

internal mental events were not open to 

Wundt divided psychology into two divisions: 

•simple psychical processes", such as physiological reflexes 

and sensation which could be studied by direct experimental 

designs; and "higher psychical processes", which according to -

Wnndt were, "too variable a character to be subjects of objective 

observation. " Essentially, Wundt decreed that higher level 

ise mental processes could not be studied by observation, and, 

. tbiS ~erefore, should not be studied. This type of classical Behavioristic 1·· 

attitude regarding research on human cognitive processes has 



persist ed t o the present, but is no longer to t ally appropr16 

Jnternal c og nitive ev ents, mentalistic events , have b e e n the 

about, experimentally examined and experimentally 

leading to improved learning and changed behavior in a 

of empirical studies dea ling with cognitive f actors as 

variables. However, unti l quite recently, traditional 

has controlled experimental research in most serious researc 

efforts about learning aBd instruction. 

Wittrock noted in his AERA state-of-the-art address 

several years ago : "A cognitive approach implies that learni 

and instruction are scientifically more productively studied 

as an internally, cognitively mediated process than 

product of the external environment . The cognitive 

educational research is involved with understanding 

or interactions between the learner's cognitive processes and 

aptitudes; such as, attribution, motivation, encoding, memory 

cognitive styles, and characteristics of the external enviro 

or instructional treatments. Additionally, a cognitive resea 

design for learning and instruction emphasizes the active and 

constructive role of the learner and is concerned with interna 

cognitive events not only external instructional e v ents." 

Finally (Wittrock) , "In a Cognitive research paradi~ 

instruction involves stimulating the learners information pro

cess i ng strategies , apt itudes > and stores of relevant specific 

knowledge in relation to the information to-be-learned." 

For Educational Communications and Technology to 

in the forefront of educational resea rch, it is no longer 
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be co nsidered. However, one seri ous caution 

regard. A cognitive orientation is not r e a-ly new, it 

a panecea, and it is not an area in which "we can generate 

5 adjectives of new jargon". Cognitive research is actually 

old , older tha n Behavioral Psychology, and really pre-

war II vintage. Can anyone tell me from what classic~l 

r ch paradigm Cognitive research stems, (Gestalt Psychology)? 

ajority of the research questions modern-day cognitive 

' chologists are considering, including cognitive learning 

tegies, can be found in the classic Gestalt psychologist's 

So before you get started in this area of research, 

as Kohler, Katona, 

Birch . An excellent 

treatment on Gestalt psychology and cognition can be found .in 

Richard Mayer's delightful text Thinking and Problem Solving, 1977. 

The present investigation experimentally examined the 

internal cognitive v ariable of . mental i magery representation in 

the form of a set of learning strategies, under external stimulus 

visual display conditions, for various learning (information 

processing) levels . 

Internal variables are processes directly a ff ecting the 

state of the cognitive structure during learning. Such processes 

range from: sequential and imagery mediation, assimilation and 

a~cornmodation, accessibility and avai lability, encoding and 

decoding, insi9 ht, and l a t eral transfer , to such characteristics 

of the leraner as expectancy a nd cognitive style. Inter n a l 
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processes ar e influenced or reflected in a number of l Ga rr in 

strategies such as, paraphrasing, mathemagenics, hier archlca 

rules, concretizing, mnemonic memory techniques, and generat, 

rules. Within the context of the present study, learning is 

synonomous with information processing. Additionally, learn 

has been operationally defined as a three step cognitive pro 

of: abstraction, encoding, and retrieval. Abstraction is t 

selective perception of to-be-processed information, encodin 

is the mental storing of information and retrieval 

and decision process leading to recall. 

Both internal and external variables 

in the present investigation, the speci fic internal variable 

concern in this study was mental imagery 

representation of stimulus events) . The imagery 

cess was operationally related to a set of three information 

processing strat egies that varied in the amount of cognitive 

organization they tended to impose upon inf ormation during 

l e arning. The three levels of the strategy variable were cal 

the copy strategy, the relational strategy , 

strategy. 

The informa tion processing advantage of the copy 

strategy is that it required the subject to form 

image of the perceived visual stimulus display. 

of the copy strategy was based upo~ the general 

that imagery mediation facilitates learning due to the 

tio n processing advanta ge of dual-coding. Dual-coding 

multiple encoding of p rocessed information into a s equential 

(e .g., verbal trace ) and a spatial code (e . g ., i magery trace)· 
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The relational str ategy provid ed for the processing 

of dual-coding as well, however, the re l ational strategy 

step farther to facilitate information processing with 

~ of a peg-mnemonic memory procedure. .. A peg-mnemonic 

y procedure will facilitate the assimilation and accommoda

of to-be-acquired information by providing a pre-existing 

i tive framework for the newly learned information. The peg

onic technique employs the same process as a rhyme mnemonic, 

~pt the pre-learned conceptual pegs in this case were a set 

pr,e-learned images instead of a rhyme. The psychological 

technique can be found in David Ausubel's 

theory." Ausubel notes that relevant 
u;o;:;...:::::~-"'-~~~~~~-=-~~~-=-

a t er i al being available in the cognitive structure facilitates 

the assimilation and accommodation of new information. Relevant 

available information will tend to provide a cognitive organiza

will facilitate the encoding of new informa

tion, allowing for meaningful learning rather than rote learning. 

The hierarchy strategy had the processing advantages of 

hoth imagery mediation and a mnemonic memory system, however, 

an additional processing step is implemented by using this 

strategy. Subjects using the hierarchy strategy learned to place 

each bit of imaged information into a logical network of interrelated 

data. With this memory strategy, the subject was able to relate 

each imaged bit of information to the next most logically related 

portion of information during information proc e ssing. Encoding 

ne~ informatio n into a logical taxonomy allows the subject to 

f or m a cluster of info rma t ion that woul d be log ically related 
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in term s of content meaning, and psycholog ica lly r elated in: 

of the individual 's meaning i nterpreta t ion. 

cluster of i nfor mation tends to be more stable and 

memory traces without a taxonomic interrelation of 

Additionally, the formation of a mental hierarchy of informat 

will tend to facilitate the search and decision process durin 

information retrieval of the available memory store. The 

theoretical basis for the hierarchy strategy stems from two 

research conclusions. First, what is stored in memory 

be stored in a network fas~ion. Secondly, by imposing 

structure on input material during encoding, subsequent searc 

and decision activities leading to the effective 

available information tends to be facilitated. 

The external variable examined in this study was the 

visual stimulus complexity variable; There were three levels 

of the visual complexity variable ranging from simple to 

in visual design. The visual display levels constituted the 

visual portion of three slide-tape instructional 

up an instructional p r esentation about the human heart. The 

relevant to-be-learned academic information presented in 

program was identical. In the 3 instructional programs, the 

three levels of v isual complexity varied only in the amount 

irre lev ant data contained in the visual display. The first 

of the visual complexity variable consisted of line drawings 

the heart and its appropriate parts. This level was labeled 

the simple visual display, the majority of focal information 

this visual display was relevant information . 
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complexity variable was the intermediate visual displar 

of a detailed color illustration of the heart and its 

In this visual design, relevant focal information and 

focal information were approximately equal in amount. 

third level of the visual display was the complex visual design. 

visuals were realistic photographs of a dissected heart. 

visuals contained more irrelevant focal information 

n relevant focal information, relevant focal information tended 

in the surrounding visual c o ntext of irrelevant 

An additional area of interest in this study was the 

of information over time. It seems likely . that if learners 

can be taught to use effective learning strategies that facilitate 

the acquisition and retrieval of learned information, the delayed 

retention of data would be improved. The delayed retention was · 

e~amined in this study after a period of one week. 

I would now like to provide a brief overview of the 

theoretical and experimental literature in the area of cognitive 

learning strategies. 

The human learner will develop information processing 

strategies during development by the interaction of the genetic 

self and the social env ironment. Such natural information pro

cessing strategies are ref erred to as cognitive styles (Kagan, Moss, 

Siegel, and Hunt). Natural processing strategies of this type have 

also been r eferred to as executive s ystems (Gagne). Gagne implies 

that all aspects of the cognitive s~lf are controlled by such 
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cognitive strategies. These natural information processin? 

seem to be quite permanent in nature. Rigney has i nvestigate 

relationship between internal cognitive information 

functions, natural lear ning strategies and training 

general learning strategies and concluded that a learning str 

approach to improving learning would be effective. Rigney 

"Self-imposed cognitive strategies are always alternatives 

instructional systems with built-in instructional strategies 

of which the student is never aware. Teaching students 

learn and how to retrieve what has been learned, as the 

objective might in fact, be done best by an instructional 

system, and having been taught these skills, students might .P 

fit more f rom an instructional system with the primary object 

of teaching content." 

Investigating strategies and learner ability Goldma 

and Hudson compared high, middle, and low quality 

subjects, and ccncluded that learners differed on type of 

strategy used to acquire information but not necessarily on a 

levels. This result implies that strategies a re critical in 

determining academic success . In a discussion of learning 

Bower feels that schools should teach memory and retrieval 

as a part of the curriculum, he notes that such strategies 

critical for intellectual development as learning basic subjec 

Dansereau, Actkinson, Long, McDonald found that an exclusive 

concentration on instructional techniques may force learners t 

adopt non-transferable or inadequate learning strategies. 

et . al., defined a learning strategy as a method of cognitivel 
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s~oring, manipulating, managing and outputting infor~a

This definition implies that a learning strat egy is actually 

to aid the learner in effectively encoding and retrieving 

Dansereau designed three learning strategies 

experimental work in mathemagenic·s, meaningful learning 

imagery mediation. Of the three strategies designed and 

the paraphrase strategy based upon advance organization, 

imagery strategy, based upon imagery representations of 

proved highly successful. 

Of specific interest to the present investigation is that 

of imagery learning strategies has been found to be promising 

a number of researchers in producing significant facilitatiye 

upon learning. Danner and Taylor found that their relational 

condition proved most effective in learning paired-associates. 

lelational imagery subjects were in.structed to form an image of the 

that would relate the stimulus and response terms in some way. 

condition proved most effective over an integrated illustratior. 

presentation of the pair and an integrated illustration plus imaging 

the illustration condition. Their results may be interpreted in 

terms of a more meaningful learning of information when the subject 

was generating his own particular image between pairs. Similar 

results were reported by Persensky and Senter who instructed subjects 

to generate bizarre imagery. In a prose learning study, Rasco, 

Tennyson and Boutwell found that instructions to form an irnag.e, 

or the presentation of an illustration, significantly increased 

Dans learning over the control. This result may be interpret ed as showing 

t ivelY that a similar coanitive process occurs, evoking of sen sory imagery, 



during i mag e ry s trategy use, or during the p ercep t i on of a 

presentation. De aling with a sen t ence learning task, 

Hidde reported an interesti ng and unexpected result using as t 

experimental design an incidental learning task. 

asked to rate thirty sentences, allegedly for some future exp 

mental study. One group was asked to rate the sentences for \ 

meaningfulness, (verbal group), the other group was asked to 

the sentences for image evoking potential, (imagery group). 

the assigned task was completed, a surprise comprehension and 

retention test was given about sentence content. The imagery 

produced a dependent mean score three times higher than the ve 

meaning group. 

Resear ch with content-independent imagery learnings 

gies has generally concluded that strategies can be effective 

significantly facilitating information processing. However, 

current trends in the schools are still towards more tradition 

uses of external instructional strategies rather 

cognitive l e arning strategies. Weinstein noted, "We tell 

students what to learn but we say nothing about how to go 

learning. The assumption that the abilities involved in lear~ 

are either i nnate or naturally acquired by every child is pro. 

incorrect." 

As I mentioned earlier, the experimental 

a 3 x 3 x 2 mixed analysis of variance with two between-subjec 

factors and one within-subjects factor. The first between-sub 

factor was type of l e arning strategy (copy, relational and h1 

The second between-subjects variable was v i sual stimulus c om?l 

( s imple v isua l desig n, i n termediate v isual d e sign, and compl~ 
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The within-subjects factor was retention of 

~~-~£__!=.ime {immediate and delay of one week). 

Two dependent measures were used for data collection. 

measures represented different types of information the learner 

to acquire from the instructional materials. A cued recall 

the form of a forty item multiple choice 

aroination, this measure was called the Terminology and Compre

The Terminology and Comprehension test measured 

general concept information, e.g., conceptual 

from the slide-tape ·instructional program. 

The second dependent measure was a free recall measure. 

!hi s measure was called the Drawing test. The drawing test required 

shlbject to develop a rough sketch, from memory, of the heart. 

drawing test was scored in three different ways, yielding three 

i ndl.i vidual sets of -data : 

1) drawing test part I; Name Part/Any Placement 

2) drawing test part II; Part Named/Error of Placement 

3) drawing test part III; Adjunct Relationships of Parts. 

of the drawing test represents a measure of a different 

level of information that could be acquired from the visual instruc

display. Part I, Name Part/Any Placement, represented a 

simple list learning information processing task. In this case, 

the subject had to acquire the names of the parts of the heart 

omly, and be able to list them on his or her heart sketch. Part 

iI, Part Named/Error of Placement, represented a spatial learning 

tdsk. The error of placement score was derived by tallying the 

number of parts of the heart correctly named but incorrectly placed 
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of a list of n~11es. In this case, the subject must not only l e 

the part na~e, he or she must also learn its correct location 

within the set of all parts. This learning task represents a 

higher level of, or more difficult, learning than simply learn · 

the list of parts since now spatial information must also be 

acquired. A low error score indicates that the subject tended 

to acquire the location information and a higher error score i 

indicative of the inverse. Part III of the drawing 

a measure that evaluates information acquisition at a more dif 

learning level than list learning (Part I) or spatial 

(Part II). An additional level of information must now 

"how each part of the heart f unctionally relates to the 

adjacent part during heart operation". For Part III, 

were required to indicate on their heart sketch parts 

that functionally related during heart operation. The under-

standing of these "part-to-part" relationships and 

relationships represents a conceptual knowledge of the basic 

tions of the heart during the diastolic and systolic phases of 

operation. This relational concept knowledge is clearly a d~ 

level of information processing than list learning or spatial 

learning, and a more difficult learning level. 

I won't go into a deta iled discussion of the 

procedures, subjects and apparatus. Additionally, 

time, a comprehensive r eview o f the resulti ng data sets wou ld 

far too time consuming. However, I will provide vou with a g 
~ . 
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of the results, in terms of discussing the dependent 

and independent variables and their effects. Also , I 

l ike to mention t ha t a complete presentation o f the s tudy 

an upcoming issue of Journal of Experimental 

or Winter 1982. 

Although all three strategies used imagery representations 

information processing mode, they varied in the amount o f 

tive organization imposed on encoded . data. The hierarchy 

most effective information processing 

three strategies. The hierarchy strategy was significantly 

on the Spatial Learning task (Part II-Drawing Test), -the 

(Part III-Drawing Test) , and the Terminology 

No differences occurred on the list 

task. This implies that subjects using the hierarchy 

had a significant information processing advantage. It 

this processing advantage resulted from the condition 

information in a logical network or hi erarchy of data . 

i ng encoding, this condit ion permitted a more efficient assimila-

~n and accommodation of new information. An efficient encoding 

;e would allow the hierarchy strategy to overcome the debilita

ing ~ffects of increasing visual complexity. This may explain 

e hi erarchy strategy's significant effects on the Terminology 

regardless of Visual Display Complexity and 

Second Order Interaction. Increased 

rlsua1 complexity increases abstraction time and effort and there

fore, d ecreases available encoding time. The only compensator for 

this co a. . n ition would be a more efficient encoding stage during 



infn!'."".:..at:on p .CC•CC::-ssing . The netwo=k c l~ster of da ta woula ale 

provide for establ~shed retrieval cues·to facilitat e the recal 

information within the cluster. The retrieval cues in thi s Cc 

may have consisted of the superordinate informa t ion in the stc 

network. Additional ly, once this single network of inforrnatic 

retrieved, the available data in this network would tend to be 

more accessible, so retrieval was not a matter of a search and 

decision through the entire memory store, but a matter of reca 

a single network of data. After thi s network was retrieved, i 

probable that subsequent retrieval activities consisted of car 

out a search and decision through this single stable and clear 

cluster of interrelated data. 

The relational strategy used as a basis imagery medi. 

having t he processing advantage of dual-coding . This strategy 

provided for the additional processing advantage of a peg-mnemi 

system, making pre-learned information available in t he cognit 

structure to facilita te f uture learning. This condition provic 

a cognitive context to relate new information to f orm the inst1 

tional program . During encoding , new data could be efficientl 

·assimilated to the cognitive structure because of this prelear11 
' 

available information . The relational strategy differed signi1 

cantly from the copy strategy on Part III of the drawing test . 

This difference approached significance on the 'Terminology and 

Comprehension test . However, the two did not di ff er on Part I 

or Part II of the drawing test . The peg-mnemonic system usi ng 

imaged cognitive pegs , was a slightly better information pro-

cessing strategy than the copy strategy, employing only 

as an in :or~ation pYocessing advantage. 
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The c o py strateg y h ad the proc e ssing a d v antage of d~al-

mediat i on. This allowed the s ubject to store 

code and a complementary propositional code. Multiple 

of this type prove to be effective devices to facilitate 

The copy strategy had the disadvantage, however, of a 

" processing; in other words, the subject imaged the entire 

and attempted to store it globally in memory. This 

subject had to store all information, both relevant 

Besides eliminating the opportunity for restruc-

, this may have placed a considerable cognitive strain on 

The three strategies produced differential effects during 

All strat.egies had as their representa-

imaged mediation. The difference in 

arning effectiveness appears to occur as a result of differe_nces · 

t he cognitiv e organization of processed information. As a more 

ective cognitive organization of information was provided for 

t he hierarchy and relational strategies, improved learning 

tcomes occurred, especially for the more difficult levels of the 

formation processing tasks (e.g., general concept learning on 

e Terminology and Comprehension test, and relational concept 

on Part III of the Drawing test) . 

The external domain of instructional design c o nsiders 

how materials are to be sequenced and mediate d. This i s a c ri t ical 

~nsideration whe n ma king dec isions about solvi ng instructional 

design probl ems. The r e sults of this study in this r egard general ly 

complement the findings o f classical res earch in this area. The 

Si11lple · . visual display provided f o r the mo s t e ff e ctive a nd effici e nt 
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infor~a tion processi~s. This display contained essentially r e· 

vant inforrnatio~ with ~nough background to give a logica l cont~ 

to the drawing. The simple visual display tended to minimize 

abstratcion process and permitted the subject to put more time 

and effort into encoding the information. The intermediate vi 

display contained an approximately equal amount of relevant an 

irrelevant information. This tended to make abstraction more 

cult, because of this the intermediate visual display was less 

effective than the simple. The complex visual display contain 

more irrelevant than relevant information, this condition woul 

tend to cause a debilitating effect to occur on information pr 

cessing. The complex display required a maximum abstraction t 

and effort. By maximizing the abstraction effort, the encodi 

stage of information processing suffered. This situation may 

caused less relevant data to ·be ultimately encoded into the ct 

tive structure. The most effective external c onditions for 

materials are those requiring a minimum of abstraction (e.g., 

separation of relevant from irrelevant) by the learner. 

This study implies that instructional system resear 

should consider both the external and the internal conditions 

learning and specifically research in cognitive areas. 

research in the area of learning strategies should consider t 

design and refinement of various types of cogniti ve learni ng 

strategies. ~he basis for developing these strategies should 

functionally related to t h e organic mediational p r ocesses 

in the cognitive structure during information processing. 

tionally, external conditions should be evaluated re la tive 
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when cer tain types of lea rning s t r a teg ie s a re used . 

}e arni ng s t rate gie s have bee n d e sig ne d, t e s ted , and ref ined , 

s hould be come a critical part of the lea rnin g of school s tud e n t s 

primary years of intellectual development. Learning stra t e g ies 

become second nature to students in a s i mi lar way that the 

r sive rules of multiplication have become second n a ture. At 

~ent, this critical variable in learning ability, acquiring 

ective learning strategies, is left to haphazard dev elopment 

Although researchers in instructional sys t ems 

approaching the issues related to internal cognitive fac9trs 

their specific affects upon learning, as Weinstein has indicated, 

accomplished. 
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Introduction 

Research on the topic of learning strategies and naturally oc 

information processing strategies is currently receiving 

amount of attention in the areas of Cognitive Psychology 

Psychology. Learning strategies investigated relate to 

cognitive representations of information in imagery and sequential 

Additionally, such learning strategies tend to be independent of s 

fie content to-be-learned or the specific instructional method. 

following study further investigated the research topic 

independent learning strategies. Specifically, two learning strat 

were evaluated for facilitating learning on two types of 

processing tasks. The two strategies evaluated were the 

and the Rote Strategy. The Network Strategy had the information p 

sing advantages of :imagery, a peg-mnemonic and a 

system. The Rote Strategy elicited a stimulus-response type of l 

Stimulus-response learning, or incremental learning, can be 

rote learning and is the opposite of insightful l earning or 

testing type of strategy. The two information processing tasks w 

spatial learning and concept learning. The Network Strategy was 

on both learning tasks and the Rote Strategy performed much 

control group on both the spatial and the concept task. 

Summary of Cognitive Learning Strategies 

The current emphasis with r esearch in cognitive learning stral 

while st ill theoretical in nature, has stressed content-independent 

learning strat egies. The content-independent learning strategy is 

tivel y independent of a specific academic discipline, course subj 
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instructional method, (Rigney, 1978). Therefore, the content-independent 

learning strategy could be used across subject areas to help learners 

acquire facts, concepts or procedures. The content-independent lear~ing 

strategies investigated operationally relate to the mental or cognitive 

manipulation of information to-be-learned, and have been aimed at improv

ing the general information processing skills of the learner (Dansereau, 

Long, McDonald, Actkinson, Ellis, Collins, Williams, Evans, 1975). 

Dansereau et.al. (1975) have concentrated on imagery learning strategies, 

paraphrasing strategies and question/answer mathemagenic learning 

strategies, and found considerable success with the imagery and para-

phrasing learning strategies, (Dansereau, Actkinson, Long; 1974); 

"The training program dramatically improved 
long-term retention of academic material. 
Consistent differences between the three 
training groups indicated that the paraphrase 

· and imagery techniques should undergo further 
refinement and testing, the question-answer 
strategy should be dropped." 

Content-independent learning strategies that are related operationally to 

a specific cognitive representational system (e .g. imagery, propositional, 

or dual-coding) have been particularly successful in producing significant 

differences between experimental and control groups. Hilgard and Bower 

(1975) refer to dual-coding as an explanation for the large differences 

in dependent means between experimental and control groups in imagery and 

imagery strategy studies . Hilgard and Bower (1975) : 

"A large number of learning experiments 
have now been done indicating that imaginal 
or pictorial represen"tations of information 
usually facilitates memory by factors rang
ing from 1.5 or 3.0, (p . 588)." 
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Learners can be taught to use specific information processing 

learning strategies that relate operationally to the cognitive 

sentational systems, however, a number of naturally occurring 

information processing strategies have been identified by Bower 

Bower (1972) points out that learners do develop information proces 

strategies on their own, and he identified the : 

(1) Search for meaning strategy 

(2) Generative rule strategy 

(3) Mnemonic pegword system 

(4) Hierarchical retrieval strategy 

All of these information processing strategies occur naturally, 

relate operationally to the cognitive representational systems. 

search for meaning strategy the learner compares new information t 

existing information in the cognitive structure in an effort to f. 

ing in the new inf ormation. This behavior was originally noticed 

Bartlett a s early as 1932, and he labeled i t "effort after meaning 

(Mayer 1977, p. 107). The generative rule strategy is actually a 

tua l rule . The conc ept rule allows the person to efficiently deal 

stimuli by allowing the categorization of information into a cone 

catagory or out of that category. 

The mnemonic pegword system is a particularly powerful memory 
l 

strategy. The mnemonic pegword usually involves imagery, 

loci method or rhyme mnemonic method. As many of you may 

a mnemonist showman can easily recall 50-60 individual names perfeC 

after hearing them onc e! Finally, the h i erarchical retrieval syst 

operates on the i dea of "clusters" of information being stored, 

187 



g 

wer 

ms. 

4 

of data being logically interrelated forming a network or hier

For example : if you have 100 items to recall, and can identify 

categories of data, it would be more effective in terms of 

store the data as 5 clusters of 20; than to try to commit 

100 independent bits of information! In this case each cluster 

represnts a stable and clear set of stored information. Additionally, 

cluster of related information is retrieved the subordinant ele

the cluster, could be easily recalled. The idea of memory sets 

and the storage of clusters of information is directly related to Tulving's 

(1968) now classic theory on subjective organization. Gagne (1977) also 

considers the idea of naturally occurring information processing strate

gies and operationally defines them as an acquired skill. Essentially, 

Gagne considers learning strategies the acquisition of skills involving 

'learning how to learn.' 

However, while a number of learning strategies which regulate in

formation processing do occur, they will tend to vary in effectiveness, 

(e.g. consider the difference between learning for rote and learning for 

Goldman and Hudson (1973) compared high, middle and low, grade 

point average high school learners and found them to vary significantly 

on type of learning strategy used not on innate intellectual ability. 

Weinstein (1978) indicates that the assumption most schools make is that 

learners are equipped with effective learning strategies when they arrive 

at school at the primary levels. She goes on to indicate that this is a 

eotal misconception and should be remedied by training learners to use 

effective learning strategies. 



Design and Procedures 

The present study further investigated the topic of cognitive 

ing strategies. The two learning strategies evaluated were 

learning strategy and the Rote learning · strategy. Learning 

was evaluated on a concept learning task and a spatial learning 

To-be-learned content information was presented to learners via a 

tape instructional program on the topic of the 

operations of the heart. There were two media f ormats making up t 

separate slide/tape programs: 

(1) line drawing slide sets with a color background 

(2) illustration slide sets in color (adapted from 

Dwyer 1967). 

Additionally, there was a repeated measures factor, 

testing . The experimental design of this study was a 2x3x2 mixed 

of variance with repeated measures. 

Line Drawing Slide s 

Networking Strategy 

Color Illustrat 
Slides 

Immediate r-~~~~~~~~~~~~+-~~~~~~~~~~~-+~~~~~~~~-. 

Testing 

Delay 
Testing 

Rote Strategy 

Contro Group 

Networking Strategy 

Rote Strategy 

Example of experimental design . 
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The network learning strategy was a combination of a mnemonic peg-

strategy and a hierarchical retrieval strategy (e.g. previously 

di scussed in Bower, 1972). Subjects using the network strategy had the 

information processing advantage of imagery, a mnemonic memory device, 

and a hierarchical retrieval system. Subjects learned to use the network 

strategy in a training session conducted by the experimenter. Through a 

set of explanations and practice they learned how to; form mental 

peg-mnemonic and use a hierarchical retrieval system. The 

rote learning strategy group learned to perform a stimulus-response type 

They learned to memorize by associating each element to the 

next element in the set of to-be-learned data, until the entire set could 

be recalled. This 'mental association' of stimulus elements resembles a 

t ypical rote learning procedure students often use in academic learning 

situations, (e .g . memorizing a list of dates, a listing of poet's names, 

Subjects consisted of 60 graduate and undergraduate students from 

Ohio State University. Subjects were pre-tested via an interview to 

~etermine prior knowledge with the content material they would learn later 

and systolic heart phases). Significant prior knowledg_e 

were not evident. All 60 subjects were then randomly assigned to 

of the three strategy groups; (1) networks, (2) rotes, (3) controls. 

Subjects were trained on the use of their strategy from a set of 

pre-prepared instructions read to them by the instructor . Each strategy 

training session lasted 30 minutes and subj ects were kept on-task for the 

entire 30 minute period. Subjects were trained in small groups of 3 to 6 

at a time. Subjects learned and practiced their s t rategy by v iewing a 

set of of 16, 2x2 slides. The slide set consisted of illustrations of a 
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water pump filtering system, with one slide showing the overall system 

and the 15 other slides showing each part making up the system. Each 

slide also contained a label naming the particular part shown. The Net

works and Rotes both used the same training slides, but of course they 

were required to perform different tasks during strategy training. The 

control group also saw the set of slides used to train the other two 

groups. The control group was told that they were to evaluate the media 

quality of the slides. Their evaluation session lasted 30 minutes. The 

training slide set was shown to the controls to avoid contamination 

due to advance organization. 

The following day subjects were randomly assigned to one of two 

slide-tape programs about the parts and functions of the human heart. 

content in the two programs was identical, they varied only in the com

plexity of visualization. One program consisted of slides that were line 

drawings, the other program consisted of a set of slides that were color 

artist illustrations of the heart. The slide-tape piogram lasted exactly 

22 minutes. After the program was over two dependent measures were give 

subjects. One measure was a concept learning task, the other a spatial 

task. The concept learning task was a 20 item multiple-choice test which 

tested general concept learning. The spatial task required the learner 

to correctly label all the parts of the heart in the drawing. There 

two forms of the spatial task dependent measure. One form was an 

illustration drawing of the heart, which resembled the artist's 

tions in one of the slide-tape programs. The second form was a line 

drawing of the heart, which resembled the line drawings in the other 

tape program. This was done to eliminat e any contamination due to 

of cues provided in the drawing and the type of slides seen in the 

tape program. Subject s seeing the line drawing slide- tape program 
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received the line drawing spatial task measure; subjects seeing the 

illustration slides received the illustration spatial task measure. The 

spatial task was a cued recall task and had 17 possible points. Both 

the slide programs and the dependent measures were adapted from Dwyer 

(1967). One week later subjects received both dependent measures again 

as a measure of long term retention. 

Results & Discussion 

Two separate analysis of variance with repeated measures (ANOVR) 

were conducted on the dependent measures, one for the concept learning 

task, one for the spatial learning task. The statistical design implied 

a 2x3x2 ANOVR. Follow-up tests were conducted on significant effects, 

where required using a Tukey method set at .05 alpha. 

The concept learning task dependent measure represented a general 

concept learning ability. The measure consisted of 20 multiple-choice 

items of relational concept questions and conjunctive concept questions. 

The concept learning measure analysis yielded significance on the strategy 

variable, F,(2,54 df) = 5.014, p = .01. Follow-up testing found the 

network strategy (X.= 12.98) to differ significantly from the control 

group (X.= 9.73). The network strategy (X.= 12.98) did not differ signi

ficantly from the rote strategy (X.= 10.4), however, the mean's differ

ence approached significance. The rote strategy (X.= 10.4) did not differ 

significantly from the control (X.= 9. 73). 

The network strategy provided for a more effective information pro

cessing of material from the slide-tape program for later performance with 

a concept learning task. Interestingly, the rote strategy did not differ 

significantly from the network strategy, indicating that even a low 

level information processing strategy is better than no strategy. 
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However, it can be argued that the controls did use their own idio

syncratic strategy, which may have been similar to a rote strategy since 

these two means are so close (e.g. X,rote= 10.4/X,control= 9.73). 

No significant interactions occurred in the· concept task analysis. 

The time variable yielded significance F,(1,54 df) = 36.3, p = .004, 

indicating a general difference between immediate testing (X.= 11.58) and 

delayed testing (X.= 10.48) . However, this is not a particularly in

teresting finding. 

The spatial learning task was a cued recall measure . The subject 

had to correctly label each part of the heart discussed in the slide

tape program. Analysis yielded significance on the strategy variable 

F,(2,54 df) = 13.904, p = . 0001. Follow-up tests indicated that the 

network strategy (X .= 12. 98) differed significantly· from the rote strate

gy (X.= 8.93). The network strategy (X.= 12 . 98) differed significantly 

from the control (X.= 6.85). However, the rote strategy (X .= 8.93) did 

not differ significantly from the control (X .= 6.85). 

The network strategy provided learners with an information 

advantage by a!lowing them to more effectively encode information from th 

slide-tape program for later retrieval for performance 

ing task. The rote learning strategy apparently acted much 

idiosyncratic learning strategies in the control group . It 

from this result that subjects in the control group tended to use a proc 

sing strategy quite similar to a rote strategy . This put both groups at 

an information processing disadvantage when compared to the network strat 

The s t rategy by time interaction wa s significant, F, (2,54 df) = 16.l 

p = . 01 . Follow-up testing finds the source of the int erac t ion to 

the rote stra tegy and the control . The network strategy means did not 
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differ across the time period of one week (X,immediate= 13.3; X,delayed= 

65) However, a significant amount of information was lost between 12. • 

the immediate and delayed testing period for the rote strategy (X, 

i.mmediate= 9.95; X,delayed= 7.90), and the control (X,immediate= 8.45; 

5.25) . 

The strategy by time interaction results are particularly interest-

ing since the network group clearly outperformed the rotes and controls 

over the time period of one week. The conclusion 

is that an effective information processing strategy does im-

encoding of information as well as the retention of information 

retrieval. Interestingly, the control group's idiosyncratic 

learning strategy was quite similar to a rote strategy, since these two 

groups did not differ in their pattern of performance. This implies that 

many learners may be using a rote strategy when in a unique learning 

The other interactions in this analysis were not significant. Sig-

nificance was found on the time variable, F=(l,54 df) = 35.34, p = .0001. 

result is not interesting and simply indicates a general 

loss of information over time (X,immediate= 10 . 57; X,delayed= 8.6). 

Directions for the Future 

The results of this study imply that learners can benefit from 

learning strategies of a content-independent nature. Additionally, stra

tegies that are designed to facilitate the learner's encoding, retention 

and retrieval of information, by training them to mentally manipulate 

information, can be effective for typical learning tasks. Finally, it 

seems that learners may employ a rote type of learning strategy when left 
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to their own, in some cases, putting them at a disadvantage in the 

ing situation. Further research is needed in the area of content

independent learning strategies. Future research efforts should r 

specific strategies that can be used by learners to facilitate t he 

learning on typical academic learning tasks. A key factor in succ 

on academic learning tasks is the type of cognitive information pr 

sing strategy used by the learner, yet little applied conclusions 

been made in this vital area so learners can be provided with a va 

of learning strategies aimed at facilitating their learning. 
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se of the exploratory research reported in this paper was to examine 

tionships among teaching style orientations, expressed perceptions of 

hing-learning process, actual classroom behaviors and learning ~tyles. 

ll-time faculty in a dental auxillary program at a large teaching 

tution agreed to be interviewed, to complete several inventories, and to 

;their classroom teaching observed. Although the small sample precludes 

l ization of results, the purpose of the study was to explore the 
bility and yield of information from this combination of methods. 

it 'Iheories of Teachin 

~eral recent articles, David Hunt (1976, 1978, 1980) proposed that every 

er is not only a teacher but a psychologist and a theorist as well. 
nal theories of teaching are derived from three sources . First, from 

r teachers who, regardless of their competance, serve as models for 

in9 a teaching behavior. Second, personal values and philosophies 

etib,ute to personal theories of teaching. And third, Hunt reasons that in 

dcrt-to-day activities of the classroom, teachers continually formulate, 

, and revise hypotheses about relationships between teaching and 

nin9. Over time, each teacher's findings aggregate into a point of view 

aA "implicit theory." Such theories are idiosyncratic because the 

her's personal characteristics and the environment in which he or she 

hes influence the hypotheses formulated, the outcomes of the "tests" of 
hypotheses, and thus, the conclusions. l\rnong teachers then, such 

richness of detail, strength, and comprehensiveness. 

s~ personal belief systems or theories appear to affect how teachers 

Evidence suggests, for example, that these sets of 
lssamptions and beliefs are reflected in the ways teachers structure learning 

9roups (Janes:i.ck, 1977), select curriculum materials (Duffy, 1977), and 

COnceptualize students (Hunt, 1976). To some degree, teachers appear to plan, 

interact with students, and perform other teaching acti.vities in ways that are 

COasistent with their implicit theories. 

l 
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Argyris and Schon (1974) contend that people may have inconsistencies be 

their espoused beliefs and their behaviors. 'lhe authors say that if a 
situation demanding behavior or theory change is to occur, "events must 

emphasize the conflict between espoused theory and theory-in-use in ways 
overcome normal attempts to avoid noticing the conflict" (p. 31). 

Understanding teachers' current perceptions, or helping them make explici 

their implicit theories, is an important precursor for encouraging change 

Knox (1977) confirms this notion: 

Usually, when an adult sets out to learn about something it is relat 
a large a.m:>W1t of experience and information that the adult already 
possesses. 'Ihe person's current understanding of the topic or probL 
typically organized around his or her previous .encoW1ters with it. ( 
1977' p. 428) 

Teaching Styles 

Teaching style typologies represent another way to understand how teacher 

view their roles. The Teaching Style Q-Sort, developed by Michael Heikki 

(1977), is designed to identify teachers' tendencies toward four differen 

teaching orientations. These four families of orientation are described 
Bruce Joyce and Marsha Weil in their book, Models of Teaching (1977). 

social interaction models emphasize interactions among the student, othe.. 

people, and society. Priority is given to social relations and creating 

better society. Information-processing models are concerned with how st 

collect, organize, and store information as well as how they solve probl 

Personal models emphasize the personal developnent of students. Teache 

strong on this orientation stress the personal psychology, self-concept, 

self-image, and creativity. Behavior modification JTK>dels emphasize the 
careful delineation of goals and objectives, the measurement of observ 

behaviors, and the establishment of external conditions to shape studen 

learning. 

2 
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ent 

~~ine links between teachers' perceptions of their teaching and actual 

ing practices, several class sessions were observed for each teacher in 

ii.!SiBlllPle. A modified version of CCldharrrner 's (CCldharrmer, 1969) method of 

This system consists of recording in writing what is 

and heard in the classroom as completely as possible. 

tole of the observer is to record perceptions, not to make inferences. 

analyses involve detecting patterns of behavior. This is done by 
ing the notes for the repetitious use of particular behaviors, reading 

notes for substance, and then deleting value judgments the observer has 

• Assigning patterns to catagories i s then accomplished by fitting 

iptions to sets of patterns. 

l ly, these patterns of behavior are arranged in a hierarchy by evaluating 

importance in terms of three criteria: saliency, fewness, and 

{Carrier and Mclnerney, 1981) 

to how teachers deliver instruction is 

~ested by the research on learning styles (Price, Dunn & Dunn, 1977; Sadler 

•Plovnick, 1978). Learning style refers to an individual's characteristic 

'.lcde of gaining, processing, and storing information during an educational 

dence. Learning styles are considered to be relatively stable traits 
iihich affect a wide range of behaviors. A prominent theory base for the 

ctln:cept of learning style emerges from the work of David Kolb (1975, 1981), 

who proposes a rrodel of experiential learning to explain adult learning 

Processes. 'lhis model posits four major stages which are cyclical in nature. 

ln the concrete experience stage, the learner must become actively involved in 

new experiences. These experiences are then reflected upon from several 

perspectives during the reflective observation stage. As a result of this 

reflection, the learner begins to formulate abstract concepts (abstract 

~eptualization phase). In the active ex~rirnentation phase, the learner . 
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attempts to test the implications of these new concepts and begins to fc 

generalizations. Althouth a progression through all phases is considere 
important in the learning process, Kolb and others have foW1d that rrany 

learners exhibit strength in some area(s) more than in others. 

Kolb's research, using the I.earning Style Inventory, has revealed four 

distinct learning "types" which he has labeled accorrrnodators, assimilate 

convergers, and divergers • 

.Accorranodators. 'lhis individual's strengths lie in concrete experience an 
active experimentaion. .Accormoc>dators like to do things, they become invo 

in new experiences. This person will rely on others more often than on 
personal analytic abilities for information in problem solving situations 

the theory doesn't appear to fit, the accorrm:xlator easily discards it. 

person is at ease with others but is sometimes perceived by others as be' 

impatient. 

Assimilators. Unlike the accornodator, this individual is more likely to 
re-examine the "facts" if they don't fit the theory rather than to disreg 

the theory. Favoring abstract conceptualization and reflective observati 
the assimilator excels in creating new theoretical IOC>dels through inducti 

reasoning. Such a person is less interested in people and more concerned 
IOC>dels. 

Convergers. This individual's dominant learning abilities are abstract 

conceptualization and active experimentation. Convergers are best at app 

ideas to practical problems_. They do well in situations that require as 

correct response. Relatively unemotional, they prefer to deal with things 

rather than people. 

Divergers. Just opposite of the converger, the diverger excels at concre 

experience and reflective observation. 'lhis individual is imaginative, g 
at viewing concrete situations from many perspectives--a good brainstormer 

The diverger is interested in people, tends to be errotional, and has broad 
cultural interests. 
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lty. six faculty members, or 17 percent of the faculty in the Dental 

!ary Program responded to the four instruments. Five of the teachers 

from the Dental Hygiene Program, and one teacher was from the Dental 

istirng Prograi11. Participation in the study was voluntary. The teachers' 

·cipation was usually based on their willingness to learn more about their 

teaching and learning styles. 

Qi the teachers were between 28 and 58. All had bachelor's degrees; five 

or were working on an advanced degree. Two of the degrees were in 

tion. 'Ihe number of years teaching varied between four and fifteen, with 

verage being 8.5 years. 

CKle hundred and sixty-three dental hygiene students, or 99 percent 

of those enrolled in a two-year certificate program, responded to the I.earning 
Styles Inventory. h;)ain, participation was voluntary. Students were asked to 

if they were willing to complete a survey about preference 

!be students in the dental hygiene program were 99 percent female, between the 

ages of 19 and 25. Typically, a student possesses a high school diploma or an 

'.lhis instrument (Appendix A) allowed the investigator to examine questions 

related to the value and attitudes of the teachers. This inventory consists 

ot 2'8 statements, each of which reflect one of the four families developed by 

\roy,.ce and Weil. Examples of items from each of the four families are: 

5 
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o Social interaction. "The teacher should take a role as. a part of 

group and be an active inquiries with the students." 

o Information-processing. "Concepts are the basis for knowledge." 

o Personal. "Instruction should emphasize the maximum of unique 

developnent." 

o Behavior modification. "The sequence of learning 
into small units to assure success at each step. 11 

The Q-Sort technique forces all 28 items into a 7 point continuum rang· 

1 ("rrost unlike my teaching") to 7 ("rrost like my teaching"). 

statements are allowed on points 1 and 7, three on points 2 and 6, four 
points 3 and 5, and eight on point 4. A total score for each of the f 

families was derived by adding the scores for the seven statements that 

represent a SJ,?ecific family. 

Teachers were given 28 note cards with one of the 28 statements. 

asked to sort out the cards into piles according to the configuration s 
above. 

Teaching Style Q-Sort raw and mean were recorded for each teacher. 

highest and lowest score by family was noted, as well as the 

lowest score for each teacher. The mean score by family was 

national mean . (Heikkinen, 1977) 

Through factor loading, Heikkinen (Heikkinen, 1977) ·has shown 

relations hip between Social Interaction and Personal families and be 

Information-Processing and Behavior Modification . Validity and reliabi 
this instrument has been described in detail elsewhere. 

Steel and 'Ibrrie, 1960; Comrey, 1973) 
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purpose of the interview (Appendix B) was to assess the attitudes, values, 

teaching methods of each teacher based on a verbal self-assessment. 'lhe 

.. ended questions required the subjects to formulate their own answers from 

nal experience. Q..Iestions focused on the subjects' assessment of their 

ing style, student characteristics, teaching strategies, and course and 

iculurn design. Examples of questions are: 

If you could use three words or phrases to describe your teaching style, 

they be? 

a successful student look like when she or he finished your 

suppose you could design your classes in any way you wanted. What 

Wt9uld they look like? If you could design the academic requirements of 

ywr department, what would the focus be? 

~pooses to the interview were examined by classifying according to family. 

!his classification was done by first examining the substantative content of 

the 'leaching Style Q-Sort statements by family. Interview resp:mses were then 

t ized for each teacher. Based on this summary, teacher responses were 

ed according to how closely the content of the responses matched the 

content . of the family statements. This ranking was compared to Teaching Style 

assured by pilot testing 

professors. 

'Ibis technique was used to identify actual classroom behaviors. The 

observation system was based on a modified version of Goldharraner's note-taking 

Proceaure. 'Ihe purpose of this note-taking procedure is to portray the 

classroom activities objectively and comprehensively so activities can be 
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reconstructed with as much validity as possible. 'll1e investigator recor 
everything that was seen or heard without interpretation. Data was ana1 

by scanning the notes for repetitious behaviors, labeling patterns, and 

arranging the patterns in hierarchical order. 

At this point, behaviors typifying each family 

classroom behaviors. Based on classroom behaviors, each teacher was ass 

to one of the four families. 'll1e assigned family was compared with the 

on the Teaching Style Q-Sort and the interview. 'll1e purpose of this 

comparison was to determine if the teachers' espoused-theories-of-teach' 

(what they said they did) were the same as the teachers' theories-in-pr 

(what they actually did) . 'lhe observations were also examined for teac 

a group in order to make general observations about the group as a who~ 

t est for validity or reliability was done on the ~ified instrwnent. 

learning Styles Inventory 

To assess learning styles of both the faculty and students in our sarnpl 

administered the learning Style Inventory (Kolb, 1978), (Appendix D), a 

self-report instrument that can be administered in approximately ten mi 

It consists of nine items with each item consisting of four words. For 

example, one item consists of words "feeling, watching, thinking, doing 

Respondents are asked to rank order .the items according to how well e~c 

characterizes their learning styl es. One word in each 

the four learning style dimensions. 

By using the learning Style inventory, two types of information are ga~ 

from each respondent. One is the relative emphasis the respondent gi 
each of the four learning dimensions (Appendix E) • In other words, d 

individual emphasize concrete experience m::>re than reflective observat ' 

The second type of information gathered is a combination score which i 

the degree to which the individual emphasizes abstractness 

and action over reflection. 
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nt. 

half reliabilities for the two combination scores (AcCE and AeRO) are 

.so for the five sarrples reported in the manual . Reliability 

ficients for the single scores (AC, CE, AE, RO) are somewhat lower and 

t. a greater range. 

ing the Fall quarter of the academic year, the investigator met with the · 

1 auxillary faculty at a staff meeting to explain the purpose and 

i.ares of the study. Winter quarter the 38 faculty members were called to 

rmine their interest in participating. I.ate Winter quarter and Spring 

rter ,the Teaching Style Q-Sort and interviews were administered to six 

e:cs. Spring quarter classroom observations were done . The learning 

les Inventory for teachers data and students were collected as part of 

the.r study (Carrier, Newell, and Lange, 1981. ) 

~aching Style Q-·Sort and interviews were done individually with each 

tructor. The Teaching Style Q-Sort was completed first, in about 20 

~utes. '!hen irmnediately the 45-60 minute taped interview took place. 

observed twice for 45 minutes. CXle teacher was observed for 

the carrier , Newell, and Lange study, the learning Styles Inventory 

te;eived by faculty through the mail, was completed individually and 

ntun1ed. Students corrpleted the inventory after class time. 

the end of the study the investigator di scussed the results of the study 

with four of the teachers and mailed results to two of the teachers. When 

asked, the investigator commented on the positive aspects·of each teachers' 

thods and made suggestions for improvement. 

~ L:!arning Style Invent ory and Teaching Style Inventory scores were 
~red. In addition, the score of the teachers ' Learning Style Inventory 

Was compared with the score each perceived the students would receive on the 

inventory. These scores were compared with students ' actual scores . 
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RESULTS 

Teaching Style Q-Sort 

Table 1 shows the raw scores for each teacher, the high and low scores 

family and by individual teacher, and the mean of the teachers compare(,) 

the national mean. 

Teacher 4's highest individual score (36) was in the social interaction 
family. 'Ihis was also the highest score of all teachers for that fami:cy 

Teacher l's lowest individual score (26) was in the social interaction 

family. 'Ihis was the lowest of all teachers for that family. 

There was the same kind of consistency between scores by family and teac 

for Teacher 5 (Information-Processing and Personal) and Teachers 2 and 

(Personal). Consistent low scores by family and teacher occurred for 

5 (Personal) and Teacher 3 (Behavior f.Wification). 

The teachers' mean for the social interaction, inforrriation-processing, 

personal families were very similar to the national mean. 'Ihe teachers 

score for the behavior rnodif ication family was significantly lower 

national mean. 

Interview 

Table 2 shows the ranked family orientation for each teacher after s 

responses to the ten questions were analyzed. 

Three of the teachers' answers to the interview questions indicate a 
preference to the inforrriation-processing fam?-ly. Teacher 6 provided a 

example of this kind of response. 

QUESTION l: If you could use three words or phrases 
teaching style, what would they be? 
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"Organized, structured approach, clinical application. I 
try to create in the students an appreciation for the 
subject, for the body of knowledge." 

of the teachers indicated an orientation to Social Interaction. For this 

00, the response to Question 1 was: 

"Like small groups, inquiry, discussion, application 
oriented. 11 

teachers indicated an orientation to the Personal family. Their 

nses to Q..iestion 1 were: 

"Participation in students, encourage students to be 
self~irected, provide guidance rather than direction." 

"Open, questioning, enthusiastic. I think content is neat, · 
and students are neat. I get turned on by it." 

e was a difference between the 

)iighest and lowest in each family. 

responses of teachers who scored the 

Question 2 serves as a good example when 

the opinions of 'leachers 2 and 5. 'leacher 

2 scor"€Cl highest on Personal and lowest on Information-Processing of all the 

Teacher 5 scored highest on Information-Processing and lowest on 

i:-senal of all the teachers. 

QUESTION 2: 

Teacher 2: 

Teacher 5: 

Some people feel that the teacher is responsible for the 
students' learning; others feel it is the students. How do 
you feel about this issue? 

"I agree with both statements. They are mutually 
responsible." 

0 It 's t he students resp:msibility. Teachers only have to 
present material in a form students can understand." 

Column 3 of Table 3 shows the family each teacher was assigned to after the 

classroom observations were done. Generally, the fClITlilies to which each 
teacher was assigned for observation were the same as the interviews and 
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observations. As an exarrple of an exception, Teacher 6 was assigned to 

Infoanation-Processing family based on the interview and to the 
Modification family based on the observation. 

'!he following is a summary description of the teacher observations: 

o Teacher 1. Friendly; open; lots of interaction between teacher and 

students and allX)ng students; lively class climate; little note-takin~ 

interaction changed from lecture to dialogue; reinforced students for 

answers; open nonverbals; moved around;, climate caused discipline an 

closure problems. 

o Teacher 2. Attentive; open; affirming nods; related own experiences; 

turned discussion over to students; synthesized information; asked 
evaluation questions; varied instructional mode. 

o Teacher 3. Open; supportive; creative; used examples from own exper 

provided feedback through paraphrase; posed open-ended questions; 

questions required students to synthesize and evaluate; lots of dial 

and interaction; asked for students' opinions; little note-taking ; w 
nonverbals. 

o Teacher 4. Lecture: content-oriented; seemed to be content expert ; 

many examples showing application; asked few questions of students; 

interaction; much note-taking; fast delivery; good eye contact; open 

nonverbals . 

Seminar: LJ:>ts of question-asking; evaluated; synthesiz 

interactive; acted as resource; open; hLJrOC)rous. 

o Teacher 5. Rigid lecture foanat; went through glossary item-by-it 

content-centered; repeti tive; much note-taking, didn't reinforce st 
questions; supplemented with many exa.rrples; restructured nonverbals; 

intonation good. 
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and 

;l<ed 

1s; 

xpert; 

e rbals; 

?Cher 6. Lecture mode; organized; rrlinirnal interaction; relied on 

outline; little question-asking; provided answers to own questions; . 

estioned on recall level; lots of note-taking; students mumbled during. 

ec.ture; narrow nonverbals. 

le 4) In the sample of five teachers ('Teacher 5 was not given the I.earning 

es Inventory), two were divergers, two were convergers, and one was an 
tt:w:i•x::iator . With this size sample, no generalization can be made about the 

t ionship of teaching style to learning style. 

5 interesting to note though that none of the teachers perceived the 

ts' learning styles to be ~ike their own learning style. 'Ibis is a 

than determined by the carrier, Newell, and Lange study. 

th~ir study, 82 percent of the teachers perceived the students' learning 

ty,le to be like their own. Approximately 78 percent of the 26 teachers 

divergers, 84 percent of the students were 

~miro.ators or divergers. And, 82 percent perceived their students as being 

~>JmKX1ators or di vergers. In this study, three of the five teachers 

ived their students to be accorrnnodators; one identified their students as 

gers, and one as assimilators. 'lhe difference in sample size probably 

tributed to the difference in results. 

use this study is not statistically based, observations about the 

t~tionships among the four instrwnents and the concept of implicit theories 

e general in nature. 

e 'lhe teachers of this study have different styles regardless of 

similarities in age , teaching experience, and educational level. 
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o The teachers in this study have a similar orientation to those 

national sanple in social interaction, information-processing, and 
personal families. For behavior modification, the national mean is 

significantly higher (27.45) than the denta~ auxillary teachers {19.a 
This may be because the national rrean incorporates the scores of 

elementary and special education teachers; these teachers are perhaps 

likely than college instructors to use behavior modification techniqu 

o The teachers in this study exhibit the same kind of positive relation 

between scores on Social Interaction and Personal families and betw 

Infonnation-Processing and Behavior Modification families. That is t 

say, for example, if a teacher scored high on Personal, they scored l 

Behavior Modification. If they scored highest on Personal, they also 

scored high on Social Interaction. 

o Generally, teachers' orientations to a family (style) on the Teaching 

Style Q-Sort and on the interview and observation instruments were 

consistent. 

o There does not appear to be a relationship between Teaching Style Q

scores and learning Style Inventory scores. 

o Teachers in this sarrple did not perceive students' learning styles t 

like their own learning style. 

o Three of the five teachers identified their students as accommodator 

This i s an accurate perception because, in fact, 84 percent of the d 

hygiene students were acconunodators. 

RECU'1MENDATIONS 

This study serves as a pilot for future studies. While several interest 

relationships were determined, major recommendations for improving the 

procedures should be noted. 
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and 
n is 

.,rere 

the 

research in this area should include: 

larger sample for increased data accuracy; 

tl;>re observations for increased data accurac-y; 

it>re interview questions for a greater diversity of types of resJ?Onse; 

Vi©eotaping of classroom sessions for more accurate recall of behavior; 

~e of a different observation system, using several different raters; and 

'J.!Se of different instruments to identify implicit theories about teaching, 

teaohing behaviors, and learning styles. 

on this study, there are many irn,_Dlied areas for future study. cuestions 

t are created as a reslllt of this stud:] are: 

Pbw do teachers learn to recognize their own implicit theories? 

ibw does "student pull" affect a teacher's behavior? 

tbw do teachers learn to analyze different student learning styles? 

R©w do teachers learn to accommodate different student learning styles? 

fbw does the organizational structure of the institution affect the 

teacher's implicit theories and behaviors? 
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This study examined the relationship of teaching style orientation, expr 

perceptions of the teaching-J.earning process and learning styles. 
instrwnents were used on six dental auxillary faculty to assess this 

relationship • . 'lhe instruments. were the Teaching Style Q-Sort, an interv 
protocol, classroom observations JIK>dified from Goldharrmer's note-ta.kin~ 

procedure, and the learning Style Inventory. 

It was found that teachers' perceptions of their teaching style were 

positively related to their classroom behaviors. 'lhat is, what teachers 

thought they did was very close to their actual behavior. 

determined for the teaching style and learning style inventories, altholl 

three of the five did accurately predict their students' learning style. 
was found that teachers in this study did not perceive their students' 

learning style to be like their own. 

Recorranendations for future studies of this kind include using a large s 

increasing the number of interview questions, and increasing the number o 

classroom observations. 
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Teachin·g Style Q-Sort (TSQS) Score·s 

Teacher ln1 

1 ~ 

2 

3 

4 

5 

6 

TEACHERS' MEAN 
NATIONAL MEAN 

Social 
on 

26 

35 

33 

36 

28 

32 

+ t is highest score by family (read down) 
-f is lowest score by family (read down) 

-f 

+f 
+t 

31.66. 
28.22 

+ t is highest score for teacher (read across) 
-t is lowest score for teacher (read across) 

Information 

27 

23 

27 

28 

35 

34 

-f 

+f 
+t 

+t 

29.00 
25.71 

Personal 

34 

36 

36 

27 

23 

28 

+t 

+t 
+t 

+f 

-f 
-t 

30.66 
30.77 

'-t . 
"?' .. 

Behavior 
M 

20 

18 

16 

21 

26 

. 18 

TABLE 1. 

-t 

-t 
-f 
-t 

-t 

+f 

-t 

19.83 
27.43 
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Teacher 

1 

2 

3 

4 

5 

6 

· 111Lc1 v1t:vv nt:~pur1~e5 nanKea oy r-amny 

Social Information Behavio 
ln1 on Personal M 

1 3 2 4 

2 3 1 4 

2 3 1 4 

2 1 2 3 

4 1 3 2 

2 1 3 4 



N 
N 
0 

Comparison; ,of ;fttig 

Teacher 

1 

2 

3 

4 

5 

6 

SI-Social lnteract"ion Family 
IP- Information Processing Family 
P - Personal Family 
BM-Behavior Modification Family 

TSQS 

p 

p 
SI 

p 

SI 

IP 

IP . 

Interview 

SI 

p 

p 

IP 

IP 

IP 

NnTF: For T A~r:her 2. there was onlv one ooint difference between P and SI on the TSQS 

I 

Observation ' 

SI 

p 

p 

IP 

· IP 

· BM 

TABLE 3. · 
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comparison ofHiQ11esfTeach1ng-sryie u~sort-( l ~u;:) J 
and Learnin.g Style Inventory (LSI) Scores 

Teacher TSQS LSI 
Teacher Perspection 

of Students' LSI* 

1 Personal Diverger Accommodator 

-
Personal 

2 (Social Interaction) Converger Accommodator 

3 Personal Accommodator Converger 

Social 
4 Interaction Diverger Assimilator 

Information 
5 Processing 

Information 
6 Processing Converger Accommodator 

NOTE.. T ea<>her 5 was not included in the. Learrnn; Styles Assessment. 
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Appendix A 

TFACHING STYLE Q-SORT QUESTIONS. 

ers in parenthesis refer t o family identification and were not included 

.,d9~nal TSQS.) 

• St1:1dents should have control over the selection of activities so that 
he/she selects his/her own instructional.outcomes (P). 

shoul d emphasize the importance of group problem solving (SI) . 

e.oncept s are the basi s of knowl edge (IP). 

4. '!he teacher's task is one of establishing behaviors and then bringing out 
those behaviors under the control of the environment (BM) • 

s. Instruction should emphasize the maximization of unique personal 

development (P) • 

' · 'Ille social involvement of group investigat ion is a route to academic 
inqui ry (SI) • 

should improve the student's ability to process information 
(IP). 

&.. El:ffective reinforcement should immediately follow a response (BM) • 

9. 'Ihe teacher should recognize that the individual is capable of handling 

his/ner own learning in constr uctive ways (P) • 

lo '"' 
• Ll1e teacher should take a role as a part of the group and be an active 

inqui rer with the students (SI) • 

f' . 
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11. students should recognize the tentative and emergent nature of know1 

(IP). 

12. 'Ihe sequence of learning should be broken down into small units to 

succes_s at each step (BM). 

13. Teachers should provide environments which are likely to increase 

student's capacity to develop himself/herself (P). 

14. The school has to be an active participant in the continuing develo 

of culture (SI). 

15. 'Ibe "academic disciplines have a structure of concepts which. form th 

information-processing system of the discipline" (IP} • 

16. R>stive and negative reinforcement both can increase response probab 

(BM). 

17. Teachers should keep "the students' feelings and problems at 

the teaching process" (P). 

18. In a complex, interdependent world, the individual's well-being 

related to the larger soc:i,al structure (SI}. 

19. The task of the school is to identify clear, stable, and organized 

of knowledge within the disciplines (IP). 

20. Teachers are able to define all goals and objecttves in terms of 

observable behavior (BM). 

21. The 11student must take responsibility for initiating and maintaining 

learning activities" (P) • · 

22. Instruction should emphasize the relationships of the person to socie 
(SI). 
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zed 

f 

i ning 

society 

iectures and deironstrations can lead to meaningful learning (IP). 

ograrrmed instruction can be successfully used with any subject area, 

grade level, and behavior (BM) • 

• 'nfe teacher "must be acceptant of all responses in order to insure that 

.students feel no external judgments on their creative expression" (P) • 

• Intellectual operations are learned when students are engaged in active 

dfalogue (SI) • 

is to retain control of the intellectual structure 

of the classroom (IP) • 

• Behavior modification can be used to extinguish objectionable behavior as 

well as to establish behavior responses in subject matter areas (BM) •. 
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Appendix B 

TEAQUNG STYLE INTERVIEW 

Taping Includes: 

o Teaching Style Q-Sort 

o Date 

o Time 

o Interviewee 

o Permission to tape, I'll be taking some notes. 

Instructions 

o I'll ask a series of questions. 

o 'lake your time when answering, answer as fully as possible. 

o When answering focus on the class that you will be teaching Spring 

quarter, i.e., the one I'll be observing. 

o After the interview, I'll summarize your answers 

said is what I heard • 

Questions: 

1. a. If you could use three (3) words or phrases to describe your t 

style, what would they be? 

b. Can you tell me more about what you mean? 
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r ing 

fOCUS on the students for a few minutes. 

the teacher is responsible for the students' 

it is the students' responsibility. How do you feel 

What would a successful student loo~ like when she or he finished your 

course? Is there anything else? 

Could you describe to me your i'l)JSt successful relationship with a 

student? . 

If you wouldn't mind, tell me aoout one that you define as less than 

successful. 

l et's switch our focus to your teaching. 

Let's supppose you could design your classes in any way you wanted, 

what would those classes look like? Forget about the University 

constraints. You have all the money, resources, assistance, and good 
students that you want. 

Let's do the same thing with the dental hygiene department. If you 

could design the academic req..lirement of your department, what would 

the focus be? 

Which teaching strategies do you consider to be the.most useful? 

Rank order your preferences. 'Ihese are some possibilities - lecture, 

group discussion, individualized learning, small group projects, 

deironstrations. 

b. What is it about the first two items that you find useful? 
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7. a. Having said all of that, would you describe to me how your Spr· 

quarter class is structured? What would the syllabus look like 

b. lbw did you come to choose this approach? 

c. Who set the goals for the course - you, students, department? 

8. a. H:>w frequently do you assign papers or projects? 

b. Do you incorporate drill-and-practice? 

c. How frequently do you test? 

9. a. lbw do you feel about the requirement to assign grades 

performance? 

b. Do you feel a grade is a reward for a job well done, a motivato 

do better, or ·sorrething else? 

10. If you· could take a year off to study teaching, what aspects would 

study? How would you go about this? 
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Appendix c 

CLASSRCXX"1 BEHAVIORS CATECnRIZED BY FAMILY 

lt]uc:ation should emphasize the irrtp:)rtance of group problem solving (SI). 

~e social involvement of group investigation is a route to academic 

111quiry (SI) • 

e teacher should take a role as a part of the group and be an active 

1nqJirer with the students (SI). 

recognize the tentative and emergent nature of knowledge 

• Teachers should provide environments which are likely to increase the 

student's capacity to develop himself/herself (P). 

Instruction should emphasize the relationships of the person to society 

(SI). 

• lhtellectual operations are learned when students are engaged in active 

<\lialogue (SI) • 

behaviors portray social interaction, they might: 

Ask open-ended questions 

Refer to we 

Talk about person's role in discipline 
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o Create group discussion 

o Role-play 
o Create projects which involve the corrmunity 

o Design field trip 

o Discuss values clarification 

o Encourage student to lead discussions 

o Create a model environment 

INFDRMATION-PRCaSSING 

Teaching Style Q-Sort Questions 

1. Concepts are the basis of knowledge (IP). 

2. Instruction should irrprove the student's ability to process 

(IP). 

3. Students should recognize the tentative and emergent nature of 

(IP). 

4. 'Ihe 11academic disciplines have a structure of concepts which 

information-processing system of the discipline" (IP) . 

5. 'lhe task of the school is to identify clear, stable, 

of knowledge within the disciplines (IP). 

6. Instruction should emphasize the relationships of the person to s 
(SI). 

7. 'Ihe role of the teacher is to retain control of the intellectual Sli 

of the classroom (IP) • 
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hers ' behaviors portray information-processing, the might: 

a socratic method 

a problem-solving approach 

a discovery-inquiry approach 

advanced organizers 
ire that inductive and deductive reasoning be used 

lyze and generalize 

hasize the cognitive 

hasize memorization of facts 

statements 

logical organization of knowledge 

• Students should have control over the selection of activities so that 
he/she selects his/her own instructional outcomes (P). 

'!he teacher's task i s one of establishing behaviors and then bringing out 

control of the environment (BM). 

should recognize that the individual is capable of handling 

his/her own learning in constructive ways (P). 

Teachers should provide environments which are likely to increase the 

student's capacity to develop him.self/herself {P). 

Teachers should keep "the students' feelings and problems at the center of 
the teaching process" (P). 
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6. 'lhe "student must take resrx:msibility for 

learning activities" (P). 

7. 'Ihe teacher "must be acceptant of all responses in order to insure 

students feel no external judgments on their creative expression" 

Behaviors 

If a teachers' behaviors portray the personal family, they might: 

o Use individual contracting 

o Interview and consult with students 

o Enploy learning centers 

o Allow students to speak spontaneously 

o Allow students so choose their own activities 

o Create many choices for activities 
o Develop loosely structured lesson plans 

o Accept students' ideas by paraphrasing, restating, summarizing 

o Allow students to initiate interaction 

o Ask for students' opinions 

o Make students accountable 

BEHAVIOR MJDIFICATION 

Teaching Style Q-Sort Questions 

1. 'lhe teacher's task is one of establishing behaviors and then 

those behaviors under the control of the environment (B.~)~ 

2. Effective reinforcement should immediately follow a resp:mse {B.'1). 

3. 'Ihe sequence of learning should be broken down into small units to a 

success at each step (BM). 

4. Teachers should provide environments which are likely 

student's capacity to develop himself/herself (P). 
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e {B."1). 

ers are able to define all goals and objectives in terms of 

rvable behavior (EM). 

ramned instruction can be successfully used with any subject area, 

e level, and behavior (BM). 

ior modification can be used to extinguish objectionable behavior as 

1.1 as to establish behavior responses in subject matter areas (B.'1) • 

behaviors portrayed the behavior modification, they might: 

rve as a model for desirable behavior 

prograrrmed instruction 

ntrol the environment 

e drill-and-practice 
$et a pre-determined sequence of activities 

corranents 

rewards 
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Appendix D 

LEARNING STYLE !NVEN'IORY 

This inventory is designed to assess your method of learning. 

inventory, give a high rank to those words which best characterize the 

· learn and a low rank to the words which are the least characteristic of 

learning style. · 

You may find it hard to choose the words that best describe your learni 

style because there are not right or wrong answers. 

described in the inventory are equally good. 'lhe aim of the inventozy · 
describe how you learn, not to evaluate your learning ability. 

IN.STRtx:TIONS 

'Ihere are nine sets of four words listed below. Rank order each set of 
words assigning a 4 to the word which best characterizes your learnings 

a 3 to the word which next best characterizes your learning style, a 

next most characteristic word, and a 1 to the word which is least 

characteristic of you as a learner . Be sure to assi n a different 
to each of the four words in each set. Do not make ties. 

1. ~- discriminating 
2. __ receptive 

3. _feeling 

4. __ accepting 

5. intuitive 

6. abstract 

tentative 
relevant 

__ watching 

risk- taker 

__ productive 

~observing 

involved 
_ analytical 

- thinking 
evaluative 

_logical 

concrete 

7. ~- present-oriented ~- reflecting future-oriented 
observation __ conceptualization __ expe.J 8. __ experience 

9. intense 

FOR SCORING ONLY 
CE _ 2 __ 3_4_5 7__,8,...-- RO 

reserved . rational 

AC ----- _2_3_4-58_9 _ 136789 

From Organizational Psychology, an E?cperiential Approach, by D. A. 

Rubin, and J . M. M::Intyre. Prentice-Hall, 1971. 

233 



:; YOU 

=, a 

~ -1-36=7~89'' 

\ . Kolb, r. 

ACCD."MJDA'IOR 

Appendix E 

LEARNING STYLE INVEN'IORY 

SCORING GRAPH 
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Researchers have long been interested in the behavior of individu
als involved in the change process. With the advent of innovative tele
communications systems which are being implemented today in educational 
institutions, there are opportunities for significant research on the 
change process in the adoption of sophisticated communication systems. 
rn this article, the authors describe the effects of teleconference ex
periences on the types of concerns expressed by teleconference partici
pants after their initial experiences with the teleconferencing medium. 

BACKGROUND 

Innovation is a powerful and pervasive force in our society today. 
Rogers and Shoemaker (1971) offered the following definition for the 
term i nnov at ion : 

An innovation is an idea, practice , or object perceived as new 
by an individual. It matters little, so far as human behavior 
is concerned , whether or not an idea is 11 objectively11 new as 
measured by the lapse of time since its first use or discov
ery . It is the preceived or subjective newness of the idea 
for the ind i vidual that determines his reaction to it . If the 
idea seems new to the individual, it is an innovation (p . 19). 
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Pincus (1974) adds: 

People associated with education often appear to define as in
novation any new poli cy , process, or organization~1 
change .... a technology wh i ch improves eductional outcomes, im
proves working relationships or processes within the educa
tional system .... or reduces the costs of education without 
significantly reducing the quality of desired outcomes or pro· 
cesses. (pp. 115-116) 

The statements by Rogers and Shoemaker (1971) and Pincus (1974) fo 
on some of the considerations faced by the staff of the South O 
Medical Information Exchange (SDMIX) as we established a teleconfe 
ing network in South Dakota. While teleconferencing is not a ne 
structional medium elsewhere in the nation, it is new to medical e 
tion and health care providers within the state of South Dakota . 

Change Theory 

In general, the literature on change indicates that the adopti 
a sophisticated innovation is a gradual process in which individuai 
ticipants change their attitude towards the innovation and their b 
ior as they become more fami l iar with the use of the innovation. 
ni s , Benne, Chin, Corey, 1976; Piele, Eidel l & Smith, 1970; Mag 
1970). Change in a technologically sensitive system is a process 
an event. Hall, in 1976, maintained that the study of change in a~ 
cational institution can be accomplished by using the indi vidual a 
frame of reference. That is, the degree of the success of the in 
tion is based on level of use of the innovation by individuals w 
the institution and the level of the concerns expressed by indiv1 
who use the innovation. 

Typically, individuals in the process of change express a va 
of concerns which indicate their feeling toward the innovation. Ac 
ing to Hall, Wallace and Dossette (1973), seven levels or stages of 
cerns are observable during the adopt ion of any innovative prow 
project. See Figure 1. A profi le of several different levels of 
cerns can be observed f or each individual involved in the innovat 
Over a period of time, it is expected that the profile will change 
eating that the individual has progressed f rom lower level informat1 

concerns to personal concerns and finally to impact level concerns. 
search by Hall and others leads to the development of the concerns 
adoption model. 

The model can be used to develop research studies which assess 
changes in the leve l s of concerns expressed by indiv i duals as thei 
come more familiar with an innovati on. In addition, the mode l c 
used as a guide for a change facilitator attempting to choose appr 
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te intervention :trategies to ~ccelerate the acceptance of an 
novation. The importance of this to instructional developers and 

"ange facilitators is that the model provides them a tool which they 
an use to assess the current level of concerns of individuals involved 
n the change process and then prescribe experiences which focus on spe
ific concerns . Use of the model in this sense makes it a valuable 
~agnostic and prescriptive tool in the change process. (Hall 1976, 
11 & Loucks, 1977, 1978a, 1978b; Hall, Zigarmi, & Hord 1979). The 

oncerns based adoption model with its stages of concerns hierarchy has 
en used to design numerous research studies . (Hall, 1979). These stu

dies have been used to validate assessment methodologies which include 
questionnaires , multiple choice tests, interviewing techniques, and oth

t unobtrusive measures for gathering experimental data. 

To bring about the adoption of teleconferencing as a viabl e in
structional tool, SDMIX has proceeded in a systematic manner. The first 
step was to assess the needs of potential users. Fullan (1972) has 
stated that in order for change to occur the user's needs must be ad
dnessed. The principle need identified was the ability to provide con
tinuing medical education by the School of Medicine faculty to South Da
kota physicians . Further, the faculty wanted these programs to be 
delivered cost-effectively throughout the state. This has been a peren
nial problem because South Dakota is a very large, rural state. 

Through various techniques including faculty development workshops, 
SDMIX has attempted to demonstrate how instructional teleconferencing 
can address these problems. Eraut (1975) states: 

Unless an educator perceives some discrepancy between his 
goals and his achievements, he is bound to regard innovation 
as undesirable and unnecessary; and the extent to which his 
expressed dissatisfaction is fundamental or trivial will det
ermine the extent to which he is likely to entertain innova-
tion . If an educator does not have a problem, innovation will 
seem irrelevant. (p. 14) 

The authors of this paper decided to employ the concerns base adop
tion model and questionnaires to assess the effects initial teleconfer
ence experiences have on the types of concerns expressed by teleconfer-· 
ence participants. The two studies reported herein were viewed as 
exploratory field studies . The purpose of these studies was to lay the 
foundation for later, more systematic research on the concerns of tele
conference users as they become involved in teleconferencing. 
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ADMINISTRATIVE TELECONFERENCE STUDY 

The first study reported in this article explains the resul 
a field study regarding the utilization of administrative teleconf 
ing by University of South Dakota Alcohol and Drug Abuse Studies R 
for South Dakota 1 s Alcohol Person Power Project staff. Administ 
teleconferencing is defined by the authors as the use of telephone 
communication to bring together people for the purpose of cond~ 
meeting . The staff of the Alcohol Person Power Project was exper 
ing with teleconferencing in order to provide outreach services 
primary alcohol treatment service units throughout South Dakota. 
data obtained from this study was used to make decisions regardi 
future use of administrative teleconferencing for primary alcohol 
ment service program administrators in South Dakota . 

There are a number of factors that precipitated the utilizat1 
teleconferencing for the Alcohol Person Power Project. First, be 
of South Dakota's size and sparce population, many of the 52 p 
service units are located in geographically isolated areas thno 
South Dakota . Second, staff personnel believed it would take app 
mately two full weeks to visit all of the state's facilities wi 
guarantee that the effectiveness would be any greater than by cont 
the sites by teleconference . Third, the amount of time it would t a 
coordinate a two week trip to every facility throughout the state 
have been greater than the actual time spent at the facilities . Fo 
project staff had previously contacted approximately 40 percent o 
administrators, and it was felt that they would be comfortable di s 
ing problems, issues, and concerns via teleconferencing. Finally, 
statewide teleconference provided a unique opportunity to connect 
gram directors and allow them to interact with other program direc 
in the past, constraints, including great distance, time, or fi~ 
considerations had precluded contact. 

The project staff spent a considerable amount of time prepari 
the teleconferences . A meeting was held with the SDMIX staff rega 
the use of teleconferencing for administrative purposes. SDMIX 
prov ided informati on on the design, development and delivery of tel 
ference presentations. After discussions with all staff personne 
the teleconference consultants, an agenda was formulated . The pl a 
group decided to conduct a series of nine teleconferences during 
days connecting five or six alcohol program directors per teleco 
ence . 

Procedures for the Administrative Teleconference Study 

A letter was sent to each of the alcohol program directors re. 
ing the date, time, and specifics of teleconferencing . In addit~oR 
questionnaire to assess participant concerns about teleconferencing 
sent. The participants were provided the telephone number to ca 
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access the conference bridge operator. They were also provided a 
telephone number if the teleconferencing connection could not be made on 

scheduled date and time. 

The questionnaire used to assess the pre-teleconference concerns of 
the participants was developed from an extensive list of concerns that 
had been expressed by previous teleconference participants. Profession
al staff of the SDMIX compiled this listing of concerns from interviews 
with previous teleconference participants and presenters, and from com
ments which appeared on the evaluations of previous teleconferences. 
The most frequently expressed concerns were selected for the question
naire . A panel of three experts then classified these concerns accord
ing to Hall's (1979) levels of concern. The concerns expressed by pre
vious teleconference participants, the level of concern, and the average 
concern level ranking appear in Table 1. 

During the teleconference, information was presented regarding the 
Alcohol Person Power Project. Participants were given the opportunity 
to ask questions about the project, and encouraged to interact with any 
of the other participants. At the conclusions of the teleconferences, 
participants were notified that they would be receiving a post-concerns 
form about teleconferencing. The purpose of the post-form was to assess 
change in participants' concerns regarding teleconferencing. 

Results of the Administrative Teleconference Study 

During the three-day period of the administrative teleconferences, 
21 of the 52 (40%) directors participated. Eleven individuals (21%) in
dicated that they were not able to participate in the teleconference at 
the scheduled times. Another 20 individuals (38%) did not respond to 
the initial questionnaire. Most participants had no previous experience 
with teleconferencing and therefore were concerned primarily with tele
conference usage issues while a few had some limited experience with te
leconferencing in the past and felt more comfortable with the experi
ence. 

Fourteen of the 52 program directors responded to the pre-concerns 
form producing 109 concerns. The average concerns per respondent were 
7.78. Table 2 lists the frequency of each concern marked by the parti
cipants on the pretest. The distribution indicates that the respondents 
expressed concerns according to the different stages discussed by Hall 
(1979). Fifteen percent of the concerns were informational, 60 percent 
were personal, 12 percent were management and 13 were consequence 
oriented. See Table 3. The results suggest that prior to the telecon~ 
ference, participants seem concerned with the lower level concerns; how
ever, a few participants were concerned with upper level concerns which 
~ay reflect their prior experience and familiarity with teleconferenc
ing. 
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Of the 21 teleconference participants, 17 
post-concerns form. There were a total of 81 concerns 
4. 76 expressed concerns per respondent. In Table 3, 
post-teleconference concerns distribution is presented. 

returned 
or an avera 
column two 

• 

The results displayed in Tables 2 and 3 suggested that the l 
or stages of concern expressed by participants changed after a 5 · 

exposure to the teleconferencing medium. Not every individual c 
but there was a change in the entire sample frequency distribut· 
concern levels . Five percent of the post-teleconferencing concerns 
informational, 54 percent were personal, 20 percent were managemen 
21 percent were consequence type concerns . 

The authors recognize the limitations associated with stu 
change scores from pretest/post-test measures as discussed by Cro 
and Furby (1970). However, the authors were forced to accept thi 
proach because it was not possible to gain participant cooperati 
conduct a true experimental study. For this reason the authors co 
ed an exploratory study to gather prelimnary data which will be us 
develop a more comprehensive study at a later date. 

TELECONFERENCE WORKSHOP STUDY 

After the administrative teleconference exploratory study, the 
thors decided to conduct another exploratory study investigating the 
fects of a teleconference workshop experience on the type of cone 
which participants express. The staff of SDMIX developed a telecon 
encing workshop entitled "Teach Via Teleconferencing" . The purpos 
the workshop was to familiarize participants with the medium of tel 
ferencing, to teach participants how to design a teleconference pr 
tation, and to train participants to operate the teleconference e 
ment . 

Workshop Organization 

The SOMIX teleconference workshop was designed to address bot~ 
needs and concerns of the participants. It was based on a plan der 
from the change model of Havelock (1973) and the concerns based adop 
model of Hall (1979) . The five stage SOMIX workshop plan follows : 

1. Determining Presenter Needs and Concerns 

2. Creating Awareness and Interest in Teleconferencing 

3. Providing Information about Teleconferencing 

4. Teaching Teleconferencing Techniques 
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s. Changing Presenter Attitudes and Behaviors 

~termining Presenter Needs and Concerns 

As mentioned earlier, SDMIX staff used interviews and question- · 
.anaires to assess the needs and concerns of presenters. Again those con
cerns expressed most frequently related to instructional effectiveness 
and technical capabilities of teleconferencing. These concerns were 
manifested in such statements as : 

1. It is not as good as face-to-face instructions. 

2. People don't understand what is being taught. 

3. The equipment might breakdown. 

4. I sense a lack of control. 

5. How much can I effectively cover during a teleconference . 

6. Teleconferencing is not spontaneous. 

7. Is my presentation good enough for teleconferencing. 

From the above concerns SDMIX developed various presentation seg~ 
ments and learning activities within the workshop to address these con-

Creating Awareness and Interest for Teleconferencing 

At this stage, the potential user is exposed to the new idea but 
does not necessarily learn specific information . The presentation is 
stimulating and positive because the method in which the teleconferenc
ing is presented to the user will affect whether or not he is motivated 
enough to follow through to the subsequent adoption of the innovation. 
It is at the awareness stage that the change agent wants to present the 
innovation in a manner which arouses curiosity. (Havelock, 1973). 

Prior to the faculty development workshops, there were several 
strategies SDMIX used to generate interest in teleconferencing. The 
SDMIX staff sponsored news conferences, provided press releases, and 
made presentations to organizations and institutions statewide. SDMIX 
staff also released pre-workshop publicity which included brochures, 
newsletters, announcements and word of mouth. 

The workshop opens with a multi-media overview of the workshop 
which delineates the goals of the workshop, highlights each workshop 
segment, and introduces the workshop faculty. The multi-media opening 
was designed to set the mood for the rest of the workshop; interesting, 
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entertaining, and informative . The goal was to create interest an 
generate enthusiasm about the workshop . 

Providing Information about Teleconferencing 

After the workshop opening, a rationale for using teleconfere'B 
is presented. Ai this time the participants are provided info~a 
which demonstrates how teleconferencing can meet their needs. Time 
distance barriers and the high cost of travel affecting the deliver 
continuing medical education are discussed. In addition to the tr 
cost issue, the issue of employee productivity is introduced. Part 
pation in continui ng medical education programs can be costly for ~ti 
cians not only in terms of travel cost but also in terms of time 
from their practice. It is demonstrated convincingly that telecoB 
encing is a means of reducing the loss of productive time assoc· 
with travel . 

Teaching Teleconferencing Techniques 

Training teleconference presenters about appropriate teleconfe 
techniques is essential to the adoption of instructional teleconfet 
ing . Gross et al (1971) suggests that failure to implement an iA 
tion is often attributable to the number of obstacles faced by the 
in attempting to carry it out. One such obstacle is the appropriate 
of the innovation . It is at this point in the workshop that guide~ 
useful in des igning teleconferences are presented. Strategies on 
structure teleconferences, to increase participant interaction 
teleconferences, and to personalize teleconferences are discussed. 
of the content is presented via teleconference to reduce partic 
concern over the effectiveness of instructional teleconferencing. 

Also during this segment on the proper use of teleconferencing 
selection and utilization of support materials is discussed. S· 
materials include handouts, slides, films, overheads, and video 
The use of support materials adds the visual component which is mi 
in teleconferencing and helps to gain and maintain attention duri 
teleconference . 

Changing Presenter Attitudes and Behaviors 

The resolution of a user's concerns regarding implementation~( 
innovation, often requires a change in user attitude and the devero 
of new skills by the user. If changes in atti t udes and skill le~l 
not part of the change process , the user will experience frustrat1~~ 
will reject the innovation (Fullan, 1972) . Goodlad and Klein (1974J 
fer a similar observati on : 
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Since educators usually are only exposed to ideas, whatever 
the intended change, and have not yet internalized their full 
meaning before being on their own with the ideas, it is not 
surprising that there appears to be a gap between what they 
think they are doing and what we saw them doing. (p. 103) 

In accordance with the suggestions of Fullan, Goodlad, and Klien, 
t he workshop staff separates workshop participants into small groups and 
~ sists them as they design their own fifteen minute teleconference. 

This segment of the workshop is intended to provide the participants 
with the skills necessary to develop teleconference presentations and 
hopefully create a positive attitude toward teleconferencing. 

The first step in this process includes: the identification of the 
content area, the presenter, the intended audience, and the goals and 
objectives of the presentation. Next the workshop staff assists the 
group in : narrowing the topic to fit a fifteen minute time period, de
v·eloping a content outline, specifying support materials and planning 
strategies to encourage participant interaction. The final step is to 
establish the criteria for evaluation and develop an instrument/proce
dure to assess whether or not the criteria has been met. In addition to 
designing a teleconference, participants are given hands on experience 
in setting up the teleconference equipment, dialing into the SDMIX net
work, and talking to other locations using the .teleconference system. 
It is anticipated that these experiences will help reduce the concerns 
of users about teleconferencing and thus increase the probability of 
adopting this innovation. 

The final strategy employed by SDMIX to reduce user concerns is to 
have the participants present a fifteen minute segment designed during 
the first day of the workshop via teleconferencing . Because the parti
cipants are encouraged to use support materials, e.g., slides, handouts, 
videotapes, this segment of the workshop typically takes place three 
weeks after the first day of the workshop . Each participant must access 
the SDMIX network from his location around the state . This segment of 
the workshop is designed to be as realistic as possible. The workshop 
participants follow the same protocols they would follow if they were 
presenting a statewide network program. Each participating location has 
a moderator who welcomes the other participants, conducts a roll call of 
all the participating locations, presents an overview of the program, 
and introduces the instructor . The participants present their topics 
following the suggestions from the first day of the workshop. When the 
faculty member has presented his/her program , the moderator reviews the 
k7y points of the program and participants are encouraged to ask ques
tions of the presenter. After each presentation, the workshop staff and 
the other participants provide feedback to the presenter regarding the 
quality of the program. The feedback session is kept positive and con
structive so as not to discourage the presenter from using teleconfer
encing in the future. 
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The goal of the workshop is to provide faculty with the skil l 
experiences necessary for developing effective teleconferences. Ti 
accomp 1 i shed in two phases. The first phase of the workshop pro 
the participants with information pertaining to the effective des; 
a teleconference presentation and leads to the development of a ft 
minute teleconference program. The second phase, which occurs 
weeks later, is dedicated to the presentation and critique of the 
conference programs which were developed during the first phase 0 
workshop. In order to assess the effects of the above workshop e 
ence on user concerns, the following research question was adGr 
during the workshops. What effect does a te 1 econf erence workshop 
on user concerns? 

Results of the Teleconference Workshop Study 

Prior to the workshop, participants were mailed a copy of the 
concerns inventory which was used for the administrative teleconfe 
study. After the day long workshop, the participants filled 0'U 

post workshop concerns questionnaire. Eleven of the workshop pa 
pants responded to the pre-concerns form producing 86 concerns. Th 
erage concerns per respondent were 7.82 . See column one of Tabl e 
a listing of the frequence of each concern marked by the particip-a11 

The distribution indicates that the respondents expressed ca 
according to the different stages discussed by Hall. Nine pence 
the concerns were informational, 64 percent were personal, 
were management and eight percent were consequence oriented. See 
5. This suggests that prior to the teleconference, participants 
concerned with the lower level concerns; however, a few partiei 
were concerned with upper level concerns which may reflect their 
experience and familiarity with teleconferencing. 

Of the teleconference workshop participants, 10 returned 
post-concerns form . There were a total of 68 concerns 
6.8 expressed concerns per respondent. In Table 4, 
post-teleconference concerns distribution is presented. 

The results displayed in Tables 4 and 5 suggested that the ~ 
or stages of concern expressed by participants changed after their 
ticipation in the tel econference workshop . Not every individual c. 
but there was a change in the entire sample frequency distributi 
concern levels . Seven percent of the post- teleconferencing co 
were i nformat iona l , 59 percent were personal, 24 percent were manag 
and 10 percent were consequence type concerns . 
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IMPLICATIONS FOR TELECONFERENCING 

The concerns based adoption model predicts that individuals are 
tr0st likely to develop concerns at the awareness, informational and per
onal levels i n the early stages of adopt ion . The results of these ex

~loratory studies support that assumption. Moreover , after an initial 
eXposure to an innovation, it is anticipated that the distribution of 
the levels of concerns expressed by the individuals will change. · In 
these exploratory studies, on the average , participants reported more 
concerns prior to the teleconference than after the teleconference and 
the distribution of the levels of concerns expressed changed considera
bly. After the teleconference experience , the distribution of concerns 
shifted towards the management and consequence level of concerns away 
from the informational and personal levels of concerns. 

It is anticipated that with additional exposures to the teleconfer
ence medium, the levels of concerns expressed would move further towards 
the impact concern levels of consequence, collaboration and refocusing 
as predicted by the concerns based adoption model. However, it should 
be noted that the transition from lower level concerns to higher level 
impact concerns frequently takes two or three years i n a sophisticated 
innovation according to Hall (1979). 

The concerns based adoption model can be used by a change facilita
tor to monitor the level of acceptance of the innovation by the indivi
duals involved in the change process . This type of information makes it 
possible for the change facilitator to specify individualized interven
tion strategies which can help the individual participant accept and 
adapt the innovation . The utilization of the concerns based adoption 
model to specify interventions makes it a viable diagnostic and pre
scriptive model for facilitating the acceptance of innovations such as 
teleconferencing. 

It has been emphasi zed that this article descri bes an exploratory 
field study conducted by the SDMIX to assess the concern of teleconfer
ence users. Field studies are typically conducted by researchers to 
determine the "significant variables in the f ield situation, to discover 
relations among variables, and to lay the groundwork for later , more 
systematic and rigorous testing of hypotheses" (Kerl i nger , 1973, p. 
406). The fi eld studi es conducted by SDMIX wil l be used for the purpos
es descr ibed by Kerli nger . The results of the above field studi es have 
been used to refi ne and reduce the the questionnaires used to assess te
leconference part ici pant concerns . 

The results f rom these studies suggest t hat a user's concerns wi ll 
change after being exposed to a teleconference s ituati on . The results 
Were stated i n t erms of "gain scores 11 or negati ve change indicating a 
reduction i n t he amount of concern (e . g. subtracti ng post- t est f rom 
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pre-test). Scores of this nature are often highly unreliable and 
useful (Cronbach and Furby, 1970). However the emphasis of thi 
was to determine the types of concerns experienced by teleconfere , 
ers for the purpose of bringing about the acceptance of teleconf 
ing, establishing future research questions, and designing more 
matic research procedures . The South Dakota Medical Inf~ 
Exchange staff has effectively used the information obtained fro~ 
exploratory studies to design and implement faculty development 
shops and other training activities which successfully address f 
needs and concerns . 

- 12 -



le and 
)f this 
rnfere 
~ 1 econf 
l more 

Info 
~d from 
I opment 
iress f 

2. 

3. 

4. 

5. 

STAGES OF CONCERN ABOUT THE INNOVATION 

AWARENESS: Little concern about our involvement with the innovation is 
indicated. 

INFORMATIONAL: A general awareness of the innovation and interest in 
learning more detail about it is indicated. The person seems to be 
unworried about himself/herself in relation to the innovation. He/she 
is interested in substantive aspects of the innovation in a selfless 
manner such as general characteristics, effects and requirements for use. 

PERSONAL: Individual is uncertain about the demands of the innovation, 
his/her inadequacy to meet those demands, and his/her role with the 
innovation. This includes analysis of his/her role in relation to the 
reward structure of the organization, decision making and cons i deration of 
potential conflicts with existing structure or personal commitment. 
Financial or status implications of the program for self and colleagues 
may also be reflected. 

MANAGEMENT: Attention is focused on the processes and tasks of using the 
innovation and the best use of information and resources. Issues related 
to efficiency, organization, managing, scheduling, and time demands are 
utmost. 

CONSEQUENCE : Attention focuses on impact of the innovation on student 
in his/her immediate sphere of influence. The focus is on the relevance 
of the innovation for students, evaluation of student outcomes, including 
performance and competencies, and changes needed to increase student 
outcomes. 

COLLABORATION: The focus is on coordination and cooperation with others 
regarding use of the innovation. 

6. REFOCUSING : The focus is on exploration of more universal benefits from 
the innovation, including the possibility of major changes or replacement 
with a more powerful alternative. Individual has definite ideas about 
alternatives to the proposed or existing form of the innovation. 

Figure 1. Stages of Concern about the Innovation. Or iginal concept from G.E. 
Hall, R. C. Wallace, Jr., and W.A. Dossette . A developmental conceptuali zation 
of the adoption process within educational institutions. Austin: Research 
and Development Center for Teacher Education, The University of Texas, 1973. 
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TABLE 1 

CONCERNS OF ADMINISTRATIVE TELECONFERENCE PARTICIPANTS* 

Concern 

Don't like something around my neck, like a microphone 
How much do I need to know 
What are appropriate/inappropriate behaviors 
Who can I address on the teleconference 
Do I need a special room for teleconference 
I feel powerlessness 
I do not know who is there 
I need a picture of person conversing with 
I feel I should know what other people look like 
How prepared do I need to be not to look like a fool 
Is it possible to teach teleconferencing skills 
Being isolated what do I do in problem situations 
What do I do if anything goes wrong 
How do I deal with interruptions 
Do I start and end at an exact time 
Is the teleconference confidential 
Am I being evaluated by someone 
Is the transmission quality good 
If the phone goes dead at a key point how do I obtain 
information 
What if the line is busy when I call in 
Only one person talks at a time 
I sense lack of control in the situation 
I do not know who has left 
How much can you effectively cover in a teleconference 
There are no visual aids such as body language 
The equipment might break down 
It is not as good as a telephone conversation 
Is my presentation good enough for the network's standards 
How many people come to teleconference prepared 
Teleconferencing is not spontaneous 
How much experience do I need to become effective 
What kinds of people are prepared 
It is not as good as face to face 
Do people understand what is being said 

Average 
Ranking 

1. 0 
1 . 3 
1. 3 
1. 3 
1. 6 
2. 0 
2. 0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.3 
2.3 

2.3 
2.6 
2.6 
2.6 
2.6 
2.6 
3.0 
3.0 
3.0 
3.0 
3.0 
3.6 
3.6 
4.0 
4.0 

Info. 
Info. 
Info. 
Info. 
Info. 
Pers . 
Pers . 
Pers. 
Pers. 
Pers. 
Pers. 
Pers. 
Pers. 
Pers. 
Pers. 
Pers. 
Pers. 
Pers. 
Pers. 

Pers. 
Pers. 
Pers. 
Pers. 
Pers. 
Pers. 
Manage 
Managft 
Manage 
Manage 
Manage 
Manage 
Manage 
Conseq. 
Conse~ 

The author acknowledges Donald Witzke, Ph.D . , James Hale, Ph.D., and Joseph 
Ricci, Ph.D . , USO School of Medicine for serving on the panel of experts an~ 
providing consultation on the field study methodolgy . 
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Info. 
Info. 
Info. 
Info. 
Info. 
Pers. 
Pers . 
Pers. 
Pers. 
Pers. 
Pers . 
Pers. 
Pers. 
Pers. 
Pers. 
Pers. 
Pers. 
Pers. 
Pers. 

Pers. 
Pers . 
Pers. 
Pers . 
Pers. 
Pers . 
Manage. 
Manage. 
Manage. 
Manage. 
Manage. 
Manage 
Manage. 
Conseq. 
Conseq. 
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TABLE 2 

CONCERNS OF ADMINISTRATIVE TELECONFERENCE PARTICIPANTS 

Pre-
Concern Score 

Don't like something around my neck, like a microphone 1 
How much do I need to know 4 
What are appropriate/inappropriate behaviors 4 
Who can I address on the teleconference 4 
Do I need a special room for teleconference 3 
I feel powerlessness 0 
r do not know who is there 4 
I need a picture of person conversing with 0 
I feel I should know what other people look likr 2 
How prepared do I need to be not to look like a fool 4 
Is it possible to teach teleconferencing skills 4 
Being isolated what do I do in problem situations 1 
What do I do if anything goes wrong 2 
How do I deal with interruptions 3 
Do I start and end at an exact time 2 
Is the teleconference confidential 3 
Am I being evaluated by someone 5 
Is the transmission quality good 9 
If the phone goes dead at a key point how do I obtain 4 
information 
What if the line is busy when I call in 1 
Only one person talks at a time 0 
I sense lack of control in the situation 3 
I do not know who has left 3 
How much can you effectively cover in a teleconference 8 
There are no visual aids such as body language 8 
The equipment might break down 2 
It is not as good as a telephone conversation O 
Is my presentation good enough for the network's standards 1 
How many people come to the teleconference prepared 4 
Teleconferencing is not spontaneous 2 
How much experience do I need to become effective 3 
What kinds of people are prepared 1 
I t is not as good as face to face 11 
Do people understand what is being said 3 
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Post
Score 

0 
1 
1 
2 
0 
1 
0 
0 
0 
1 
3 
0 
0 
2 
1 
4 
1 
7 
2 

. o 
2 
1 
3 
8 
8 
0 
1 
1 
5 
4 
2 
3 
11 
6 

~ 
I 

.. 
!· 
I 
'· 
1l 



TABLE 3 
DISTRIBUTION OF LEVEL OF CONCERNS EXPRESSED 
FOR PRE AND POST TELECONFERENCE EXPERIENCE 

Concern Level Pre Teleconference Post Teleconference 
(n=14) (n=l7) 

Informational 15% 5% 

Personal 60% 54% 

Management 12% 20% 

Consequence 13% 21% 

100% 100% 
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TABLE 4 
CONCERNS EXPRESSED BY TELECONFERENCE WORKSHOP PARTICIPANTS 

Don't like something around my neck, like a microphone 
How much do I need to know 
What are appropriate/inappropriate behaviors 
Who can I address on the teleconference 
Do I need a special room for teleconference 
I feel powerlessness 
I do not know who is there 
I need a picture of person conversing with 
I feel I should know what other people look like 
How prepared do I need to be not to look like a fool 
Is it possible to teach teleconferencing skills 
Being isolated what do I do in problem situations 
What do I do if anything goes wrong 
How do I deal with interruptions 
Do I start and end at an exact time 
Is the teleconference confidential 
Am I being evaluated by someone 
Is the transmission quality good 
If the phone goes dead at a key point how do I obtain 
information 
What if the line is busy when I call in 
Only one person talks at a time 
I sense lack of control in the situation 
I do not know who has left 
How much can you effectively cover in a teleconference 
There are no visual aids such as body language 
The equipment might break down 
It is not as good as a telephone conversation 
Is my presentation good enough for the network's standards 
How many people come to teleconference prepared 
Teleconferenc ing is not spontaneous 
How much experience do I need to become effective 
What kinds of people are prepared 
If is not as good as face to face 
Do people understand what is being said 

- 17 

Pre
Score 

0 
2 
2 
3 
1 
1 
5 
1 
2 
1 
4 
3 
2 
4 
1 
2 
1 
5 
5 

1 
2 
1 
6 
6 
2 
6 
0 
2 
3 
1 
3 
1 
3 
4 

Post
Score 

0 
1 
4 
0 
0 
0 
1 
0 
2 

.1 
0 
5 
5 
3 
0 
3 
1 
1 
5 

2 
1 
0 
2 
7 
1 
5 
0 
2 
5 
1 
2 
1 
2 
5 

q 
h . ~ 



TABLE 5 
DISTRIBUTION OF LEVEL OF CONCERNS EXPRESSED 
FOR PRE AND POST WORKSHOP EXPERIENCE 

Concern Level Pre Workshop Post Workshop 
(n=ll) (n=lO) 

Informational 9% 7% 

Personal 64% . 59% 

Management 19% 24% 

Consequence 8% 10% 

100% 100% 
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CATICl'l Cel'lDITICXiS AND MEDIA INFLUENCE a" ATTITUDES AND INFORMATION USES: 
f THE EFFECTS OF MEDIA SELECTED IN RESPONSE TO STUDENT INTERESTS ABOUT 

~INSTREAMING AND DISABILITIES 

by 

Eliza T. Dresang 
Madison Metropolitan School District 
· University of Wisconsin-Madison 

PERSUASIVE FILMS AND FILMSTRIPS PRESENTED TO 120 SIXTH GRADE STUDENTS 
~ EQUAL IMPACT CN THEIR ATIITUDES AND USE OF THE INFORHATICN 

GARDLESS OF WHETHER THE STUDENTS' EXPRESSED INTERESTS WERE TAKEN INTO 
LNT DURING THE MEDIA SELECTI a" PROCESS. 

THE USE OF INFORMATION PRESENTED IN PERSUASitJE FIU1S AND FILMSTRIPS 
S THE SAHE FOR STUDENTS WHO WERE OR WERE NOT COGNITIVELY If\NOLVED IN A 

STI<:NING PROCESS PRIOR TO THE MEDIA PRESENTATION. 

STUDENT #1 IN THE STUDY WAS BLIND. WHEN GIV'EN A CHOICE OF FILHS AND 
OlHER MEDIA ABOUT DISABILITIES FROM WHICH SHE HIGHT OBTAIN INFORMATION, 
SHE CHOSE THOSE WHICH WOULD HELP HER TO l.NDERSTAND HER Cl-'lN DISABILITY 
$ITTER. 

STUDENT #2 IN THE STUDY WAS WELL..:ADJUSTED AND SEEMED CAU1 IN HIS 
R~LATI(X'.lSHIPS WITH FRIENDS AND TEACHERS. THEREFORE, HIS INTEREST IN A 
FlLHSTRIP ABOUT YOLNG PEOPLE WITH EMOTIONAL DISTUR~CES WAS MERELY 
~CADEHIC. 

STUDENT #3 IN THE STUDY HAD NO APPARENT DISABILITY, YET SHE PICKED AS 
RER FAVORITE FILM ONE ABOUT BLINDNESS . THE MYSTIQUE SURROUNDING PEOPLE 
HHO ARE BLIND HUST HAVE AROUSED HER CURIOSITY. 

Al I of the above statements are fa! se. Despi t.e al I the research 

about communication, its effects and uses , a great deal remains to be 

learned about the uses people, particularly young people, make of 

Information and the effect it has on them. This study provides a setting 

in which the effects and the uses of media ted information can be examined 

and answers can be sought to some of the unanswered questions about the 

tcxrvnunication of a message and th.e result of the commun ication~ 
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Background to the Problem 

Research about media and comnunication has tradi ti-anally 

on the source, message, channel of communication, and 

effects of the message <McGuire, 1973) • In addition, r·esea.rchers . hav 

become increasingly sophisticated in their understanding of the role 

the receiver in a communication situation. For some researchers, 

study of demographic characteristics such as age, sex and race or 

disability, and their use as predictors of effect has been the 

1977>. Others have emphasized the uses people have for information 

<Streicher and Bonney, 1974). IN THE P~ST DECADE sa1t COf11UICATICt-I 

RESEARCHERS HAVE INVESTIGATED COGNITIVE PROCESSES AND HOW THESE PROC 

RELATE TO THE EFFECT OF A MESSAGE <Festinger, 1977; Perloff . and Brock 

1980). STILL OTHERS HAVE FOCUSED ON THE RECEIVER, IN THIS STUDY THE 

STUDENT, AS AN INFLUENCE a'l THE Ca'lTENT OF THE HESSAGE. <Levoni an, 

1962, 1963; Oervin, 1979; Threlkeld and Bernatovitz, 1979; Simonson, 

198 D • THE LATTER TWO GROUPS OF RESEARCHERS, CONCERNED WITH THE USE 

INFORMATION, PROVIDED THE BASIS UPON WHICH THIS STUDY WAS FORMULATED 

although the other elements of corrmuncation enumerated abcrve were al 

taken into consideration. 

SOPHI sn·CATl()'.I IN STUDY OF THE RECEIVER OF INFORMATict-l LED TO T 

HYPOTHESIS THAT COGNITIVE STATE INFLUENCES THE EFFECT AND USES OF 

INFORMATION. Festinger < 1977) reports a number of experiments which 

that when people have a feeling of dissonance, they will be very rec 

to corrrnunication which would reduce this dissonance. 

<1980) maintain that •individuals are active participants in the 

persuasion process who attempt to relate message elements to their 
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information.• <p. 612) 

Levonian pioneered in the user-based communication mode .by pr.oducing 

au.dience-tai Jared fi Im about India. He pretested and categorized the 

of a representative audience. WHEN THIS FILM 

DOUCED ON THE BASIS OF USER INTEREST WAS · SHOWN, THE AUDIENCES DID, 

OEfD, HAVE AN OPINI~ CHP.NGE IN THE DESIRED DIRECTION. There was no 

of films used so that the opinion change relative only to the 

be measur·ed. 

The ThrelV.eld and Bernatovitz (1979) research is .more sophisticated 

The premise upon which the r·esearchers operated was that media 

effect when it does not directly address the concerns of users. 

before the production of a slide/tape set, and subsequently a 

a group of possible employers of the handicapped were 

and their concerns were directly answered in the media 

It should also be noted that when the media was produced the 

into account what is known about the components of the 

process, i.e., source, message, channel, etc. THE MEDIA 

INPUT, WAS DEMONSTRATED TO HAVE A GREATER EFFECT ON 

M~T THE EMPLOYERS SAID THEY WOULD DO THAN DID OTHER MEDIA C~CERNING THE 

Ji\'lDICAPPED BUT NOT DIRECTLY ADDRESSING THE .EMPLOYERS/ CONCERNS. 

Not only researchers, but also some producers of co1M1ercial 

tducational media have come to the realization that user-based media is 

~e most effective. Simonson <1981) reports the results of a survey of 

educational film-makers about the techniques they consider important in 

BrocK Producing persuasive films. One of the most important characteristics 

listed by those who responded to the survey was that the films "be planned 

based on the results of a target audience assessment.• (1981, p. 14) The 
r 
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research with filmmakers was conducted· by Simonson to 

six principles he had guidelines he had identified in a survey of the 

results of over 100 research studies dealing with attitudes 

Simonson / s <1979; 1981) guidelines are intended to serve as 

those who want to develop desired attitudes in learners. 

states that "Learners react favorably to mediated instruction th'at is 

. relevant to them.• <1981, p. 5) The question is 

is relevant. 

According to Lesser (1974>, the content of Sesame Street, 

which has had long term success in gaining and holding the attention 0 

children, is based on child testing; it was the first children/s progr 

to use this approach. 

THE UTILITY OF USER-BASED CCX'1HUNICATI~ IS NOT LIMITED TO 

TO PERSUADE. Dervin <1979) differs from many of the other researchers 

looking at user-based corrmunication in that she is not interested in 

persuasive messages but in the use that people make of information. 

precisely because information is irrelevant to users that 

or not noticed. Dervin suggests a number of ways to make 

more relevant, including •frequent uses of random samples of users 

detailing their information needs to determine the content of messages. 

(p.40) 

THIS STUDY, WHICH HAS A USER-BASED APPROACH, LOOKS AT BOTH THE 

EFFECTS OF A MESSAGE IN TERMS OF PERSUASI<l'-l At-JD AT THE PERSONAL USES HA 

OF THE INFORHATic.N PROVIDED, TAKING INTO ACCOUNT THE COGNITIVE INVOLVE 

OF THE INDIVIDUALS IN EACH CASE. Users were not involved in the ~ctual 

production of media, but their stated interests did affect the seJect10ll 
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variety of corrmercially produced media. The design has both 

experimental and an exploratory phase. 

Problem Statement 

The theoretical and conceptual questions were: 

1) What are optimum communication and selection conditions for 

media on specified subjects to have desired effects in a 

teaching-learning environment? <Experimental) 

2) Will students have uses for the media-presented information 

and under 11Jhat communication and selection conditions? <Exploratory) 

e specified subjects for this study were mainstreaming and disabilities. 

e cOlmlunication conditions <cognitive processes> consisted of user or no 

ser input prior to media selection. The selection conditions 

consideration of user input during selection) were the choice of 

aterials based on student-expressed interests, on teacher-media 

pecialist perceptions of student interests or unrelated to student 

lnterests .on the topic. 

The practical implications of receiving answers to these theoretical 

and conceptual questions have significance for media producers and for 

t ducators. Those who have a specific aim, i.e., persuasion, either in 

producing or using media, have additional evidence which wi 11 al I ow t-hem 

to predict success of their endeavors. Educators, including teachers and 

~edia specialists, who place emphasis on meeting the needs of the users, 

~hatever they may be, learn whether this purpose is in conflict with a 

~ore directed purpose <can information be personally useful and have a 

directed purpose at th~ same time?) and become aware of conditions which 
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will make the information at hand or to be produced more 

students. 

Research Methods 

A PRETEST-POSTTEST EXPERIMENTAL DESIGN WITH C~TROLS FOR 

EXTERNAL, STATISTICAL AND CONSTRUCT VALIDITY WAS USED <Cook and Campb 

1979) FOR THE FIRST PHASE OF THE RESEARCH. The 120 students 

sixth grade classes in two schools were randomly assigned to six 

conditions. School A was randomly chosen to be the ·school at which 

· questioning occurred <Groups 1, 2, and 3) and School B the school at 

no questioning occurred <Groups 4, 5, and 6) prior to media presentat 

The groups received the. following treatments: 

Group 1 Questioning with Materials Based on 

Group ·2 Questioning with Materials Based on 

Specialist Perception of Interests <Media chosen · by 

media specialist of classes which did not question) 

Group 3 Questioning with Materials Unrelated to Topic 

Group 4 Non-Questioning with Materials Based on Student 

lnterests <Media chosen by teachers and media specialists of 

questioning classes based on interests of Group 1) 

Group 5 Non-Questioning with Materials Based on 

Specialist Perception of Interests 

Group 6 Non-Questioning with Materials Unrelated to Topic 

Two types of instruments were used in the research: 
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gathering. The implementation instruments were an i.nquiry 

by ·the use of open-ended and close-ended questions, 

the students their interest about mainstreaming and 

tities, and a mediagraphy, consisting of all available media about 

and disabilities, annotated and Keyed to the cQncepts on the 

y instrume~t.(1) The .data gathering instrument was a Semantic 

with five adjective pairs relating to disability and to 

were pretested. A weeK later half the students were 

inquiry instrument to express their interests thereby having 

involvement with the topics be~ore information was presented. 

and media specialists of these students selected media ' to use 

the concepts and the disabilities in which the students filling 

said they were interested. (The concepts and the types 

rank-~dered and the selectors were given -explicit 

about how to interpret this data in making selections.) 

the media specialist of the other .students chose on the basis . 

believed students want and need to Know. The media selected 

these two groups was substantially different both in disability 

lmphasized and in concepts .which the media included. For two groups · of 

students <Groups 3 and 6) who served as controls media totally unrelated. 

to the topic was chosen. 

TvJo weeks aHer the pretesting, selected media were administered in a 

forty-five minute period. Posttesting of all students followed 

invnedi ate I y. 

Hypotheses were related to the predicted effect of questioning versus 

non-questioning; to the predicted effect of materials selected based on 
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student · interest, teacher/ media specia.1 ist percep.tion of interest, and 

~elated interest; and t6 the predicted effect of an interaction betweeA 

questioning and method of selection. 

Experimental· data was analyzed with Dunn's Multiple 

Means test with means adjusted for covar.iate from ANCOVA tests . 

by three design had the following variables: dependent variables were 

communicatio.n conditions <two) and selection conditions <three). The 

independent variable was difference in attitude. T tests were also us 

to examine pretest-posttest change. 

AN EXPLORATORY PHASE FOLLOWED THE EXPERIHENT DURING WHICH SIXTEEN 

STUDENTS WERE INTERVIEWED USING AN INSTRUHENT DESIGNED TO DETERHINE THE 

USES THEY HAO FOR THE INFORHATICN GAINED. Interviews occurred during t 

two days following the media presentations. Answers were coded accordi 

to a Helps and Utilities Conte-nt Analytic Sche-me developed by Dervin 

associates at the University of Washington School of Communications 

<Dervin and Atwood, 1979). (For complete explanation 

analysis methodology see Dresang, 1981> 

Results 

In the experimental phase, statistically significant 

showed a more positive attitude toward disability i n groups receiving 

media based on student-expressed interests. <Groups 

statistically significant difference between Groups 1 and 4 although 

media was selected on the choices of Gr oup 1 only.) The only 

statistically significant pretest-posttest change (p .05) also 

combi ne·d Groups 1 and 4. In this instance, it can be conc luded 

26~ 
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Lt1 SELECTION Cel'JDITI~, WHEN PERSUASION OR ATTITUDE CHANGE IS AN 

RED OUTCOME, IS THE CHOICE <OR, IF POSSIBLE, PRODUCTict-1> OF MATERIALS 

O CJ" USER-E~PRESSED INTEREST. There was no statistically significant 

ge tO\IJard the concept of mainstreaming. However, this can be 

pauci"ty of media on the subject of .mainstreaming. Host 

questions simply went unanswered in this area or answereo 

edia that was weaK in presentation. <2> 

NO STATISTICALLY SIGNIFICANT .DIFFERENCE WAS FOUND BETWEEN THE 

JTUDES OF THOSE STUDENTS WHO PARTICIPATED IN THE INQUIRY ABOUT 

ERESTS AND THOSE WHO DID NOT. (Groups 1, 2, and 3 versus Groups 4, 5, 

6) Nor was there a statistically sfgnificant interaction between 

t i~ipating in questioning and receiving media content based on the 

Thus, neither the communication condition of 

nor that of non-participation could be considered 

If this phenomena is generally true, it provides comfort to 

filnvnakers who must rely on randan samples. The interests of the students 

lillo responded to the questionnaire were apparently representative of those 

~ their peers. The cognitive processing occurring during the questioning 

to the media presentation di d not make the stud2nts more 

to the persuasive message. 

The exploratory phase of the research, during which randomly selected 

students were systematically interviewed , added information and depth to 

interpretation of the experiment phase. SCX'1E SURPRISING AND UNPREDICTABLE 

USES FOR THE INFORl'1ATia~ PROVIDED SURFACED IN ANALYSIS OF THE INTERVIEW 

E'IATA, The students referred to at the beginning of this paper provide 

•xampJes of unexpected findings: 
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STUDENT #1 Although she was blind and although her teacher 

repeatedly stated~ that this student was interested in more 

information about her own disability, she did not list blindness 

or visual impairment as one of her interests. In fact, 

very great interest in an unrelated disability, mental 

retardation. 

STUDENT. #2 He appeared to be as well-adjusted as anyone might 

be, but in the course of the interview, he revealed that he 

identified with one of the emotiona.1 ly disturbed boys _in a 

filmstrip which was shown. Student H2/s parents 

the year before, and he felt he, at the time, could not cope 

as the boy in the filmstrip could not. However, the boy 

interviewed stated that the filmstrip made him realize he 

was not emohonal ly disturbed because after a period of time he 

was able to recover and once . again relate to family and friends • 

STUDENT #3 Even though she .had no apparent disability, this 

student had expressed an interest in blindness because, as she 

stated, •1 have diabetes, and I think I might go blind some day . • 

The film helped her realize that blind young people can lead 

normal lives, and it helped relieve her fears of blindness for 

herself. 

Each of these students had personal uses for the information, but, 

interestin.gly, only one of them showed attitude difference toward the 

concepts tested after the media presentation. GROUP-ORIENTED DIRECT! 

2G'l 
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GIVE MESSAGES ARE NOT, APPARENTLY, ANTITHETICAL TO MESSAGES WHICH 

l~DIVIDUAL NEEDS OF INDIVIDUAL STUDENTS. 

~hen the responses of the students interviewed were coded and 

it was found that the .students who saw the media based on their 

peers/ choices named the most uses for the information. This 

ysis also revealed that the students who themselves stated their. 

~rests and received media related to them named more personal helps for 

information, e.g., •1 was thinking I/m the only one who gets picked 

ut I found out there are more people than me <sic) who get picked on 

different reasons," as opposed to non-personal uses, e.g., "I Know why 

f~ who are deaf talk the way they do.• SO,. ALTHOUGH COGNITIVE 

VB1ENT IN THE SELECTION DID NOT RELATE TO ATTITUDE CHANGE, IT DID 

TE TO THE PERSCl..iAL APPLlCATICX~ OF THE INFORMATict-1 PRESENTED. It is 

.s1ble, although by no means proven by this research,, tha·t the cognitive 

the students were named their interests. 

e them cognitjvely more receptive to. the information. 

Conclusions and Implications 

To summarize, the conclusions of this research are: 

l) MESSAGES PRESENTED THROUGH MEDIA ARE HORE LIKELY TO HAVE THE 

RESULT INTENDED IF THE INFORHATI~ IS THAT IN WHICH THE RECEIVERS ARE 

INTERESTED. <Selection Condition) 

2) THE OVERALL INTERESTS OF A GROUP HAY BE EXPRESSED EFFECTIVELY BY A 

GROUP OF PEERS SO T~T THE INFORMATION RECEIVERS DO NOT NECESSARILY 
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HAVE TO HAVE BEEN DIRECTLY INVOLVED IN THE EXPRESSia~ OF THEIR 

INTERESTS. <Communication Condition> 

3) THE COGNITIVE INVOLVEMENT IN THE. ACTUAL PROCESS OF EXPRESSING 

INTERESTS ABOUT A SUBJECT CANNOT BE USED TO PREDICT A MORE POSITIVE 

ATTITUDE T~'RD THAT SUBJECT BUT IT HAY BE RELATED TO HORE PERSct.IAL 

USE OF THE INFORMATION. <Convnunication Condition) 

Another important observation which accompanies these conclusions a 

which might be ' the subject of further study is: 

. · TEACHERS AND MEDIA SPECIALISTS WERE NOT ABLE TO DETERMINE WHAT HOST 

INTERESTED THE STUDENTS, EITHER IN C~CEPT OR SUBJECT. THEREFORE, 

Sct1E OTHER KIND OF ASSESSMENT HUST OCCUR TO DETERMINE WHAT IS. 

RELEVANT TO STUDENTS. 

The nature of the r•search should be kept in mind in 

applying the conclusions. The experimental portion of the research was 

control led as possible. Variables peculiar to the participating school 

district, schools, teachers, media specialists, students or media might 

mean that when replicated, the study would have diff~rent results. The 

nature of experimental research involving human subjects is such that 1n 

most cases replications are needed before firm conclusions can be reached 

There is reason to believe, however, that replication would validate . 
statistically significant findings in th~ exper imental phase of this 

research. The positive results are i n harmony with both theory 
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research <Levonian, 1961, 1962, 1963; Dervin, 1979; · 

elY.eld and Bernatovi tz, 1979; Simonson, 1979, 1981). 

Replication of the exploratory, interview stage of the study is 

olutely necessary before any firm conclusions can be drawn. It is als6 

of the serendipitous data which emerged from the 

THE CONCLUSICl~S OF THE RESEARCH SUGGEST THAT IN THE PRODUCT!°" OR 

LECTION OF MEDIA THE INTERESTS OF THE RECEIVERS AS EXPRESSED BY THE 

CEIVERS DESERVE CLOSER ATTENTia~ . THE Cet.ITENT OF THE MEDIA SHOULD BE 

LEVANT TO THE USERS. · Those pers.ons wishing to continue to provide and 

e persuasive communication may need to looK closer at the user as· the 

pi tiation point of corrvnunication rather than the sender. Those persons 

interested in information seeking behavior and how people put to 

information they obtain need also to realize that the user-based 

1pproach wi 11 more I iKel y assure the relevance of any media they might use 

THIS STUDY D810NSTRATES THAT A CCl'1HUNICATOR <PRODUCER OR 

IOWCATOR> CAN DICTATE AN OJERALL SUBJECT, SUCH AS DISABILITIES, AND STILL, 

NITHIN THAT SUBJECT, TAILOR THE MEDIA TO MEET THE NEEDS OF THE USERS. 

Hore ways to assess the interests of receivers need to be developed • . 

The implementation to.ol s, the inquiry instrument and the media keyed to 

concepts, used in this study might be applied in other educational 

settings but would not be su i table · in many situations. 

THE NEED FOR IN-DEPTH KNOWLEDGE OF HEDIA IN AN EDUCATl~L 

fNSTITUTICN IN ORDER FOR C(J-.jCEPTS AND INTERESTS TO BE K4TCHED REENFORCES 

THE ROLE OF THE HEDI A SPEC I ALI ST . A.S SPECIALIST IN MEDIA CONTENT. Maximum 

Use of materials and information can be assured only if the media 

specialist is Knowledgeable about and appl i es the princ iples of 
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communication to format and content of materials. 

Of particular _importance to media specialists is 

that while media based on student interests has the greatest . impact in 

terms of attitude change and personal use, media tailored to student 

interest is not always commercially produced, i.e., media about 

mainstreaming in this study. Therefore, the production function 

media specialist is supported as essential. 

A FINAL IHPLICATI~ OF THIS STUDY IS THAT THE DESIGNING OF 

TRADITIONALLY CATEGORIZED RE$EARCH SHOULD BE RECCt-iSIDERED, and rather t 

a study being labeled •experimental• or "case study• or usurvey• resea~ 

it might employ a combination of these techniques as this study did in 

combining the experimental and post hoc interview stages. 

revealed uses of information that were not apparent from any of the 

testing while at the same time, the testing under experimentally 

controlled condit.ions yielded information that would not hav·e been 

available from the interviewing alone. 
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NOTES 

I) Before and after the closed-ended concepts statements, an open-ended 
fatement inviting the students to name something they would like to know 

s out mainstreaming and disabi 1 i ties appeared. Sixteen concepts, I i.sted 
fol lowing this article in the CONCEPT KEY which accompanied the 
edi agraphy, provided the students an opportunity to check the concepts 

which interested them most . A sample page of the Mediagraphy is also 
aAcluded to i l lustr-ate hcM the media was coded according to concept. A 
concept index was provided for teachers and media specialists 11Jho were to 
t>beose media according to concept; an index listing media by disability . 
emphasized was provided as 11Jel I. 

2> Although this study emphasized the content of the media in terms of 
cencepts and subject matter rather than in terms of presentation, factors 
a~fecting the presentation were noted when the various media items were 
pre,vie11Jed. A number of interesting suppositions also came from a 
cemparison of the media on mainstreaming and that on disabilities. The 
small amount of information on mainstreaming was in print material, not in 
nafl"'a t ive form or articulated by anyone 11Ji th whom the students could 
1 entify, and had to be adapted to be included in this study at all. The 
ta~k of attitude change toward the concept of mainstream i ng seems to stem 
both from the lack of information and from the poor presentation of what 
information there was. One aspect of this research which would be · 
interesting to pursue is whether presentation in narrative form is related 
to attitude change. 

Teachers and media specialists were instructed to use at least one 
~rint item and one non-print item in the media they chose for the 
f0rty-five minute presentation •. This was done to avoid any possible 
preference for a format of media as a cause for attitude change 9r 
infl-uence on information use. All classes involved used some information -
read from a book but relied mainly on films and filmstrips. 
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SAMPLE PAGE FROM MEDIAGRAPHY 
- 26 -

NICKY: ONE OF MY BEST FRIENDS .• CRl1/HcGr aw-Hi 11 Films 
1978 . 

15 min . Color. 

I, 2, 4, 5, 6, 7, 8, 9, 10, II, 15, 16 

Nicky Sarames was born blind and with cerebral palsy, 
His parents wanted him to be accustomed to life as sao 
as possible, so . enrolled him in a regular public schoo 
The film demonstrates how a disabled child may be suc
cessfully mainstreamed · into a regular classr.oom and h-0 
the similarities between non-disabled and disabled stu 
dents far outweigh their differences. (The word main
streaming is not mentioned . ) Nicky, his friends and 
his teachers freely describe their feelings and their 
relationships. A typical day in Nicky's school life 
reveals that he·excels at math. It also reveals the 
kinds of frustrations he experiences because of his 
disability. 

NOBODY TREATS ME DH'FERENT. Films, Inc., 1977. 
8 mins . Color. ~ .9.E_ ~· 

2, 3, 4, s, 6, 7, 8, 9, 10, 11 

Jimmy Kelly, a young teenager with cerebral palsy, d 
cribes his life at a ·mainstreamed school, how people 
meet him, his likes and dislikes, and his expectatiorrs 
for the future. The narrator is easy to understand 'fo 
at the same time seems as if it may be a person with 
cerebral palsy talking. Jimmy attends school in a ma 
streamed situation. He plays hockey on a team with o 
disabled young people ; his team successfully competes 
against teams with non-disabled players . 

ONE HANDED POWER by the Light and Bright 
Wadewitz School, Racine, WI. Racine 
District, 1976. 

49 pp. Illustrations and black and white photographs. 

7 

A spiral-bound, young people written compendium of t~·e 
many, many things a person with one hand can do (endL 
•..Jith a sect ion on ·what one can do with no hands)· 
Illustrations a r e by the _students thems elves. Tne 
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CONCEPT KEY 

something else I'd like to know about mainstreaming or about disabilities 
but did not list above is 

l. what causes disabi l ities. 

2. wha t kinds of spec ial help a disabl ed person needs which is 
different f rom that which a non-disabled person needs . 

3. what disabled people can do to earn money when they get older. 

4. how non-disabled people should act around disabled people. 

s. how disabled people should act aroung non-disabled people. 

6. whether non-disabled and disabled people are friends with 
one another. 

7. what kinds of activities disabled persons can do which are the 
same as those which non-disabl ed persons do (in other words, 
activities in which disabl ed persons are mainstreamed). 

8. when disabl ed persons want help and when they do not. 

9. what kind of spec ial equipment, if any, persons with dis
abilities need. 

10. how it f eel s to be disabled. 

11. what special problems disabled persons have which non-disabled 
persons do not. 

12 . what problems disabled and non-disabled persons have that are 
the same. 

13. whether disabilities can be cured . 

14. whether disabled people wan t to talk about their disabilities. 

15. what ki nds of attitudes bother disabled persons most. 

16 . what questions people without disabilities have about those 
people with disabilities . 

2'16 
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NICKY: ONE OF MY BEST FRIENDS. 
1978. 

15 min. Color. 

CRH/HcGruw-Hill Films 

I, 2, 4, 5, 6, 7, 8, 9, JO, II, 15, 16 

, 

Nicky Sarames was born blind and with cerebral palsy. 
His parents wanted him to be accustomed to life as soon 
as possible, so_ enrolled him in a regular public school, 
The film demonstrates how a disabled child may be suc
cessfully mainstreameu into a regular classroom and how 
the similarities between non-disabled and disabled stu
dents far outweigh their differences. (The word main
streaming is not mentioned.) Nicky, his friends and 
his teachers freely describe t 'heir feelings and their 
relationships. A typical day in Nicky's school life 
reveals that he excels at math. It also reveals the 
kinds of frustrations he experiences because of his 
disability. 

NOBODY IRE.ATS }!E DIFFERENT. Films, Inc., 1977. 
8mins. Color. Best2!~· 

2, 3, 4, 5, 6, 7, 8, 9, JO, II 

Jimmy Kelly, a young teenager with cerebral palsy, 
cribes his life at a mainstreamed school, how people 
meet him, his likes and dislikes, and his expectations 
for the future. The narrator is easy to understand yet 
at the same time seems as if it .may be a person with 
cerebral palsy talking. Jimmy attends school in a maia• 
streamed situation. He plays hockey on a team with othe 
disabled young people; his team successfully competes 
against teams with non-disabled players. 

ONE HANDED POWER by the Light and Bright Writers' Club o. 
Wadewitz School, Racine, WI. Racine Unifi~d School 
District, 1976. 

49 pp. Illustrations and black and white photographs. 

7 

A spiral-boundt young people written compendium of the 
many, many things a person with one hand can do (ending 
with a sect ion on what one can do with no hands ) . 
Illustrations are by the students themselves. The 



palsy. 
as SOOt) 

c school 
be suc-

and ho.,. 
led stu
::1 main
s and 
their 
life 

s the 
his 

sy, des
eople 
tat ions 
tand yet 
with 

npetes 

5raphs. 

of the 
(ending 

) . 
[he 

Educational Technology and Teacher Competence: 
Identification and Preservice Assessment 

AUTHOR: Patricia S. Ernest 

Z78 

., 
,. 
,: 
1l ,, 

'· ,. 



EDUCATIONAL TECHNOLOGY AND TEACHER COMPETENCE: 

IDENTIFICATION AND PRESERVICE ASSESSMENT 

: I 

Patricia s. Ernest, Ph.D. 

Assistant Professor 

Director of Curriculum Center 

College of Education 

University of Montevallo 

Montevallo, Alabama 35115 

Presented at t~e Annual Convention 

Association for Educational Communicatio~s and Te chnology 

May 2-7, 1982 Dallas, TX 



Introduction 

Indications of a persistent· lack of confidence in American 

d;._ucation are reflected by the publication each year of the 

results of the "Gallup Poll of the Public's Attitudes Toward the 

Schools." A review of the reports in i ssues of Phi Delta 

from 1974-1980 revealed a steady decline in the ratings 

Annual Gallup," 1980). The search for an explanation for 

weaknesses in the schools has focused substantial 

the effectiveness of classroom teachers and their 

preparation. 

Considerable research has identified skills, competencies, 

characteristics that correlate positively with effective 

teaching (e.g. Medley, 1973; Rosenshine, 1976; Ryans, 1960). 

One of the competencies consistently identified by the intense 

exploration by researchers and practitioners is the teacher's 

ability to design instruction utilizing educational technology 

("A Framework," 1978; Schmitthausler, 1975). Moldstad (1974) 

swnmarized the findings: 

1. Significantly greater learning often results when 

media are integrated into the traditional instructional 

program. 

2. Equal amounts of l earning are often accompl ished in 

significantly less time using instructional technology. 

3. Multimedia instructional programs based upon a "systems 

approach" f requently facilitate stude nt learning more 

effectively than traditional instruct ion. 

1 
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4. Multimedia and/or audiotutorial instructional program 

are usually preferred by students when compared with 

traditional instruction~ (p. 390) 

However, the extensive bene~its to be derived from instru 

tional media can be attained only by teachers who are competen 

in their use. Wilkinson (1980) emphasized that 

effectively and efficiently used, and therefore have greater 

impact on students, when teachers have received 

in their utilization" (p.39). 

The role of educational media competencies as a component 

of teacher preparation programs has been significantly impacte 

by three factors. One, the education profession 

to c.AJtical scrutiny by members of its own ranks 

public sector as emphasis on accountability and 

ness has increased. Two, a rapid proliferation of technology 

has created an increasing array of tools and techniques of 

conununication, entertainment, and instruction. Teachers must 

cope with students who are "media literates." Three, there 

been myriad research studies conducted on the effectiveness 

educational technology in the teaching/learning process. 

The role of educational media in classroom instruction 

implications for teacher preparation has been a focal point 

the increased attention to quality of programs. In a compre

hensive assessment of the status and trends of teacher prepar at 

sponsored by the National Center for Education Statistics in 

the contribution of instructional technology was one of five 

tral questions investigated (Steele, 1977). 
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The media collections of many public schools have become 

e extensive due to materials and equipment purchased with the 

federal funds allocated by the Elementary and Secondary 

Act of 1965. The amount of money spent by public schools 

audiovisual supplies, equipment, and salaries in 1966 was 

,047,000 (Lawrence, 1969). Title III's support for innovative 

exemplary programs released funds for purchase without always 

n~ing appropriate justification and evaluation. A frequent 

ult was that the materials and equipment remained idle because 

not been prepared adequately to utilize them. 

Teacher education programs must make provisions for preservice 

not only to have available a variety of the latest equip

materials, but also to have experiences in which they are 

decisions as to the best materials, equipment , 

learning arrangements for bringing about desired responses by 

learner. Teachers must learn how to select , produce, and 

variety of materials; how to employ a variety of 

approaches; and how to evaluate the results of 

efforts. They must learn how to make instructional decisions 

on consideration of the varied factors impinging upon t he 

instructional situation (Byrd, 1978; Rogers, 1978a). To increase 

,oint of th~ probability that t eachers achieve competence in these generic 

:ompre- ~kills, they must become a component of teacher education programs. 

preparatiot The primary accrediting agency of teacher education programs 

~ cs in 19~• in the nation, the National Council for the Accreditation of 

~ five cen" Teacher Education, has adhered to the previously documented 
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principles of media research. Standard 2.3.3 Curricula for Ba 

Programs, Teaching and Learning Theory with Laboratory and Cli 

ical Experience, stated: 

There is a body of knowledge·about teaching and learning 

that should be the basis for effective performance. 

Certain kinds of problems (such as planning, selection of 

learning resources ... ) represent recurring types of 

classroom situations. (p. 6) 

And specific reference was made in Standard 5.2, Materials 

and Instructional Media Center: 

Modern media and materials are essential elements in 

the communications system of contemporary society. For 

this reason, teachers need to understand t he technologies 

that make such media and materials usable in 

and need to possess skills in using them A 

for the preparation of teachers includes the use of 

learning materials and instructional media (so that ) 

prospective teachers are instructed in how to devise and 

use modern technologies in their teaching. ("Standards 

for Accreditation," 1981, p. 10) 

Allen and Mackin (1973) asserted that teacher education 

should be the first to respond to the test "the impact that 

advanced technology" (p. 3) will ·have on the staffing and 

culurn of the schools. However, in a nationwide survey of 916 

accredited institutions which offered elementary education 

cula, only 40% required preservice teachers to complete an edu-

cational media course (Roeder, 1973). 
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rt seems that the extent to which preservice programs provide 

the development of media competencies of teachers is a funda

concern; but, differences in perception of the field 

to cause its application in "bits and pieces" rather than 

a process. Nelson {1976) exemplified this problem in the study 

educational media for teachers in Oregon. He concluded: 

*While all newly certified teachers will have 'preparation in 

educational media,' their competencies will vary widely" (abstract) . . 

It is logical to expect tha-t teachers who have not had formal 

preparation will not possess the competencies that are needed to 

utilize multimedia approaches to teaching. According to research 

by Camp (1957), Streeter (1969) , and Branscombe (1969), there was 

a positive correlation between teachers' competencies and their 

frequency of educational media utilization. A study by Rogers 

(1978a) of factors affecting teachers' utilization concurred, and 

yielded further evidence that the strongest relationships were 

between attitude and use . 

Everson et al. (1979) also investigated attitudes toward 

media and supported the hypothesis that fear of automation was 

an important variable modifying teachers' attitudes. Their find

ings determined that not only did attitudes influence utilization 

of media but they could have interfered with student achievement 

from the materials. However, data seemed to suggest that teachers' 

fears could be attenuated by exposure to and familiarity with 

educational application of media. In a similar vein, Romano and 

Spiecker (1974) found that exposure to audiovisual experiences in 

courses had an impact on frequency of utilization. According to 

Branscombe (1969), exposure at the preservice level was critical 
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because utilization patterns formed there were comparatively 

difficult to alter later. 

While the incorporation of educational technology and 

student achievement are positively correlated, studies have 

ported a large population o f teachers who do not consistently 

utilize educational technology. The research indicates that 

these teachers have not been prepared in this 

level. Preliminary research revealed that the actual practice 

providing educational t echnology competencies for t eachers in 

preservice programs was inadequate due to two factors: 

(a) lack of an identifiable set of specific c ompetencies 

correlated with teacher effectiveness; (b) lack of current 

measures to assess the status of teacher preparation in 

educational t e chnology . 

This inadequacy merits further investigation. 

Statement of the Problem 

This study was designed to identify the most 

competencies related to educatio nal technology in 

of teachers at the preservice level. In addition, the study 

assessed the curricular provision for the identified 

in a selected sample o f t eache r education programs. 

Alabama for specification of the competencies for teachers was 

illuminated when the Standards for Teacher Education and Certi-

f ication included media a s a requirement in the preservice prep-

aration programs without identifying t he competencies . The 

proble m was f urthe r complicated by the lack of a measure which 
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ndicated the nature and extent of the competencies being taught 

each of the programs. 
Fl . 

The following research questions were investigated in the 

1. What educational technology co~petencies for teachers 

are identified as most important by experts in the fields 

of media and teaching? 

2. What educational technology competencies for teachers 

are identified as most important by personnel in a 

selected sample of teacher education programs? 

3. What is the relationship between the competencies identi-

f ied by the experts and the competencies identified by 

the personnel in the teacher education programs? 

4. To what extent are the identified competencies taught 

in selected sample of teacher education programs? 

5. What is the relationship between the competencies identi-

fied by the experts and the extent to which the .compe

tencies are taught in the selected sample of teacher 

education programs? 

Methodology 

The study was composed of two sequential phases: identifica-

tion and assessment. A two-round modified Delphi Technique was 

utilized in the identification phase. The data from the Delphi 

were used as the basis for the assessment phase. 

Identification 

The modified Delphi panel. Fifty experts in the fields of 

media and/or teaching were selected as members of the modified ' I, 
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Delphi panel. Twenty media specialists from throughout the 

United States, and 10 teacher educators, 10 supervisors/admin-

istrators, and 10 classroom teachers, from Alabama, comprised 

four sub-groups. Group membership was determined by the exper 

publications, research, or practical applications in 

and/or teacher effectiveness. The fifty members were randomly 

selected from a group of 100 who were initially identified 

according to the criteria. 

Instrumentation. 

The instrument, entitled Inventory of Teacher Competencies 

Related to Educational Media, was a questionnaire 

completed by the identified Delphi panel members. It consisted 

of four parts: (a) personal and professional background of the 

:~;: respondent, (b) structured items to measure the respondent's 
1 "~r.-::1:: 

l~~~~i perception of the importance of media competencies in the pre-

)- .. ~·~ 
1 service preparation program, (c) an opportunity for formulation 
I 

additional competencies, and (d) an opportunity for 

The first round of the instrument was formulated by the 

researcher from a review of research on educational technology 

teacher effectiveness. It was determined from the review that 

valid instrument existed to measure the desired competencies. 

available instruments were of limited usefulness due to a lack o 

relevant content, inadequa te measurement techniques, and/or an 

orientation to traditional materials. As stated by Rogers 

in a comprehensive review, "'Al though much is written about compe· 

tencies needed by t e achers in working with media . . 

little research has dealt with the measurement of these cornpeten.O 

(p. 18). 
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Areas of competence were identified, and some degree of 

onsensus based on their recurring appearance was sought. Striving 

or uniformity of statement, the researcher translated the areas 

54 specific competencies in seven randomly ordered categories: 

1. Visual/Aural/Computer Literacies - 3 items 

2. Production Techniques - 13 items 

3. Equipment Operation - 10 items 

4. Selection and Utilization Principles - 17 items 

5. Cormnunication Principles/Mass Media - 4 items 

6. Systems Approach/Instructional Design - 4 items 

7. Evaluation of Media, Instruction - 3 items 

determine the degree to which respondents felt each competency 

~as important in the preservice preparation of teachers, they 

were asked to respond on a 4-point Likert-type scale with the 

following options: 

1 = little or no importance 

2 = somewhat important 

3 = moderately important 

4 = very important 

The instrument was subjected to field test for clarity by 

a doctoral level class composed of classroom teachers and for 

content review by two media specialists. 

The primary purposes of the second round were to provide each 

expert: (a) with feedback from Round One regarding the consensus 

on each item; (b) an opportunity to re-rate any item, if desired, 

and (c) an opportunity to justify the rating if it deviated from 

the mean. The instrument indicated the . frequencies for each 

_ ............ 
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response rating and the mean for each item. On the Round II 

instruments mailed to the respondents, individual responses 

from Round One were indicated in· red . Since all of the 54 

Round I competencies received a rQ.ting of "moderately important" 

or "very important" by 60 % or more of the respondents, each 

competency was retained for Round Two. The respondents generate 

a total of 15 additional competences which were placed within 

categories deemed appropriate by the researcher. Response to 

of these items was requested according to the original scale. 

The nature of the study dictated the use of a mailing 

to obtain the responses to each set of instruments. 

Assessment 

Institutional representatives. The twenty-six institutions 

: ;5~: of higher education in Alabama with state approved teacher educat 
I C'ft!t:I:· 
~Cl~·~ 1 . l!~~=i! programs formed the selected samp e. A repre sentative of each 

l'""'""'' 
1 institution was designated by the respective dean. 
I 

for designation was specified as the person directly responsible 

for t eaching or supervising the course (or othe r approach) 

which provided for the greatest number of media ·competencies 

preservice teachers. 

Instrume ntation. The instrument for the institutional assessment 

was designed to assess (a) the institutional representatives' 

perceptions of the importance of teacher competencies related to 

educational media at the preservice level, and {b) the degree to 

which the competencies were ·taught in the teacher education progr 

in Alabama. 
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This instrument was formulated on the basis of the analysis 

Two. Each of the 69 competencies received 

"moderately important" or "very important" by 60% or 

respondents; therefore, each competency was retained. 

instrument consisted of three parts: (a} the 69 competency 

the respondent's perception of the importance 

the preservice program, and the extent to 

each competency was included in the institution's program: 

request for a narrative description of the basic undergraduate 

educational media typical of future teacher? who 

the institution; and (c} an opportunity to express 

comments. 

In the first part, the response scale for perceptions was 

identical to the Round One instrument. The extent to which the 

the institution was measured according 

following scale: 

1 = introductory awareness level in a required 

course/experience 

2 = indepth knowledge acquisition level in a 

required course/experience 

3 = demonstrated performance level in a required 

course/experience 

4 = introductory awareness level in an elective 

course/experience 

5 = indepth knowledge acquisition level in an 

elective course/experience 
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6 = demonstrated performance level in an elective 

course/experience 

7 = not addressed in our preparation program 

The decision to use the thre~ levels 

awareness, (b) indepth knowledge, and (c) demonstrated per 

was based on findings from the literature concerning the f 

lation of foundations for effective teaching. 

State Department of Education project on teacher education 

specified the developmental process from knowledge 

ing to application ("A Framework," 1978; Schalock, 1970). 

Data Analysis 

The rank orders of identified competencies and the 

categories were calculated utilizing the item means and 

means within categories. Relationships were measured by t 

Kendall tau and Spearman rho rank orde r correlation coeffie 

with the .05 level designated as the criterion for 

The significance of the differences was determined 

zation of the chi square statistic. 

Results 

Frequencies, percentages, and means were computed 

item and each of the seven categories to provide the 

answer systematically the five research questions. 

Perceptions of Modified Delphi Panel 

Analysis of these data revealed that importance ratings 

were very high . At the conclusion of Round 

competencies had me ans of 3.00 or above, in the "moderately 
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or "very important" range. Of these 64, 36 were ranked 

above, "very important." Therefore, of the competencies 

in the literature by the researcher, over 1/2 (52%) 

ere considered by the modified D~lphi panel to be "very important" 

or preservice teachers. The 69 competency statements in rank 

rder are presented in the Appendix. 

erceptions of Teacher Education Personnel 

The perceptions of importance by personnel in the teacher 

e ducation programs in Alabama were calculated from the responses 

by the Institutional Representatives. The analyses included 

establishing the rank order of the items and the rank order of the 

of items. According to examination of these data, · 

importance ratings were very high. Of the 69 competencies, 67 

had means of 3.00 or above in the "moderately important" or 

"very important" range. Fifty-two of the items had mean ratings 

of 3.50 or above, which classified them as "very important." 

Therefore 3/4 (75"/o) of the competencies were perceived as "very 

importan~' for preservice teachers by representatives of Alabama's 

teacher education programs, and an additional 22% were considered 

to be "moderately important." 

Delphi/Teacher Education Relationship 

Determination of the relationship between the perceptions 

of the two groups was made by the use of three statistical 

analyses. Correlation coefficients were computed on the rankings 

of the two groups by i tern an·a by category. The chi square compared 

the number of respon ses classified in each category of the importance ~ 

scale by group. 
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The rank orders o f the competencies for the experts and f 

the teacher education personnel were derived 

for each item. The Kendall's tau correlation coefficient comp 

on the rankings indicated a significant positive correlation 

between the ranks of the two groups {tau= .5665, p = .001). 

The relationship between groups and perceptions of 

was tested for each item by the chi square statistic by 

the number of responses classified in each 

scale by group. The results showed a significant discrepancy 

between groups on only four of the 69 items: use 

production of lettering and duplicating paste-ups, and use of 

behavioral models. The teacher education program ratings were 

higher in every case. 

The third analysis of the relationship between the two 

groups was computed by comparing the rankings by categories 

competencies. The rankings were derived by calculating the 

of the set of items within each category. The rankings by 

experts and by the institutional representatives are found in 

Table 1. For consistency throughout the study, ' the ranks 

panel of experts were used as the established rank order . 
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Table 1 

categories by Importance for Experts and 

for Institutional Representatives 

Ran s 
Categories 

Experts (X) Institutions (X) 

C--Equipment Operation 

o--Selection and Utilization 

Principles 

E--Communication Principles/ 

Mass Media 

F--Systems Approach/ 

Instructional Design 

G--Evaluation of Media, 

Instruction 

B--Production Techniques 

A--Visual/Aural/Computer 

Literacies 

1 (3.65) 

2 (3.59) 

3 (3.49) 

4 (3.39) 

5 (3.28) 

6 (3.27) 

7 ( 3. 19) 

2 (3.70) 

3 (3.68) 

4 (3.63) 

l (3. 73) 

6 (3.42) 

5 (3.55) 

7 (3.33) 

The Spearman's rho correlation coefficient computed on the 

rankings indicated a somewhat positive significant correlation 

(P= .750, E_= .05, critical value= .714). 

The results of these three statistical analyses revealed 

a consistent, positive relationship between perceptions of the 

experts and the institutional representatives. 
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Competencies: Extent Taught 

The identified competencies were taught in the selected 

sample of teacher education prog~ams on a range from 0.0% to 

57.1% of .the programs. Two items were taught in 57.1% of the 

programs: one concerned educational goals and learning objecti 

and the other related to the elements of a lesson on t h e basis 

of a model. Designing teaching/learning strategies for micro-

co;nputers and developing an understanding in the telecornrnunicat i 

area were not addressed in 61.9 % of the programs. 

The rank order of categories according to extent to which 

taught was determined by averaging the percentages of responses 

at level 3, demonstrated performance level in a required course. 

The rank order of the extent to which each category was taught 

is reported in Table 2. 
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Table 2 

of Extent to Which Each Category Is Taught 

oerived from Percentages of Responses at Level 3 

17 

Category Rank Average % 

c--Equipment Operation 

F--Systems Approach/Instructional 

Design 

B--Production Techniques 

D--Selection and Utilization 

Principles 

E--Communication Principles/ 

Mass Media 

G--Evaluation of Media, Instruction 

A--Visual/Aural/Computer Literacies 

1 

2 

3 

4 

5 

6 

7 

44.6 

39.9 

37.8 

29.6 

26.2 

21.1 

19.1 

Analysis revealed that the range of responses for the extent 

the categories were taught was limited--25 percentage 

points. In addition, all the percentages were below 50%. The 

category ranked first was taught in an average of only 44.6% of 

institutions. 

~lphi/Extent Taught Relationship 

The relationship between the variable of expert perceptions 

and the variable of extent to which the competencies are taught 

was analyzed by comparing the rankings by categories of competencies. 

The rank orders were calculated by computing the means for the sets 

296 



of items within each category. The rankings of the two 

variable groups appear in Table 3. 

Table 3 

Rank Order of Categories by Importance According to 

Experts' Perceptions and Extent Taught 

in Programs 

Ranks 

Category 

Experts 

I I C--Equipment Operation 1 1 
I 
I 
I D--Selection and Utilization 
I ;iaJIHd•J 
! (u.JC: 

Principles 2 , ·~::· 4 
ici=~:. 
lc1t:::i11 
1'M'fotti' 

E--Communication Principles/Mass }'11.b•1lk\ f 

I 
I Media 3 5 

F--Systems Approach/Instructional 

Design 4 2 

G--Evaluation of Media, Instruction 5 6 

B--Production Techniques 6 3 

A--Visual/Aural/Computer Literacies 7 7 

There was not a significant positive correlation betwee 

the rankings according t o the .results of the Spearman's rho 

correlation coefficient (P = . 6071, not significant - critic 

value= .714). 
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Conclusions and Discussion 

Based on the findings in this. study, two conclusions. were 

drawn: (a) media specialists, teacher educators, administrators, I 
and teachers perceive educational· technology competencies for 

teachers as highly important; and (b) graduates of th.e preservice 

preparation programs in Alabama have not utilized educational 

technology at the levels of importance established by the experts' 

and institutional representatives' perceptions. 

On a range from 1 . 0-4.0, 64 of the 69 competencies on 

Round II had means of 3.00 or above, in the "moderately important" 

or "very important" range. The five competencies whose means were 

below 3.00 related to the use of microcomputers, developments in 

the telecommunications/computer area, and production of color 

lift transparencies, black and white photographs, and paper color 

prints. · 

Seventy-five percent of the identified competencies process 

were perceived as "very important" for preservice teachers by 

representatives of Alabama's teacher education programs. The 

only two competencies rated as less than "moderately important" 

related to the use and operation of microcomputers. 

Provision for preservice preparation has not been at a level 

consiste nt with the perceptions. No category was taught in more 

than 44.6% of the institutions, and no single competency was 

taught in more than 57.1% of the institutions. 

Therefore, it may be concluded t hat utilization levels are 

lower than perception levels. Based on t he f indings in the 
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literature, there is a predi_ctive value of preparation 

with utilization (Branscombe, 1969; Romano & Spi_ecker, 1974). 

, : I addition, a strong relationship was reported between 
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. 
and attitude, and attitude and use (Rogers, 1978a). Everson et 

(1979) found that not only do attitudes influence utilization of 

media, but they may interfere with student achievement from the 

materials. They cited data which suggested that teachers' fears 

could be attenuated by exposure to and familiarity with the edu-

cational application of media. 

In summary, this study identified 69 educational technology 

competencies that are perceived to be related to teaching effec-

1 • tiveness. An assessment of a selected sample of teacher 

programs revealed that a significant percentage of these 

ar·e not included in the programs. This disparity offers 

to personnel in teacher education programs who seek to improve 

teacher effectiveness. 
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APPENDIX 

Ranked Competencies Derived from 
Round II Means 

Competency 

21. Set up, operate, and take down 
manual and automatic 16rnm 
projectors 

2s. Set up, operate, and take down 
silent and sound filmstrip 
projectors 

27. Set up, operate, and take down 
a cassette tape recorder 

26. Set up, operate, and take down 
a record player 

22. Set up, operate, and take down 
an overhead projector 

24. Set up, operate, and taken down 
a slide projector 

47. Evaluate the suitability of 
specific media on the basis of 
interests, , experience, maturity, 
and powers of comprehension of a 
given group of learners 

41. Describe the major characteris
tics, advantages and 
disadvantages, and appropriate 
teaching/learning situation for 
moti~n pictures 

SS. Formulate educational goals and 
write learning objectives which ' 
specify outcomes, achievements, 
and evaluations for students 

38. Describe the major characteris
tics, advantage s and 
disadvantages, and a_ppropriat e 
teaching/learning situations for 
graphics (charts, graphs, 
diagrams, etc.) 

300 

Rank · 

1 

2 

3 

4.5 

4.5 

6 

7 

9 

10.S 

10.S 

21 

Mean 

3.93 

3.90 

3.86 

3.83 

3.83 

3.81 

3.79 

3.76 

3.74 

3. 74 



Competency 

SO. Describe the role of a school 
media specialist in provi.ding 
services for classroom teachers 

16. Produce materials for display 
(bulletin boards, cloth boards, 
or other visual displays) 

54. Formulate objectives and 
strategies for utilizing mass 
media in teaching/learning 

Rank 

10.S 

10.S 

situations 14 

40. Describe the major characteris
tics, advantages and disadvan
tages, and appropriate teaching/ 
learning situations for 
educational television 14 

42. Describe the major characteris
tics, advantages and disadvan
tages, and appropriate teaching/ 
learning situations for disc 
recordings/tape recordings 

37. Describe the major characteris
tics, advantages and disadvan
tages, and appropriate teaching/ 
learning situations for physical 
objects and models 

39. Describe the major characteris
tics, advantages and disadvan
tages, and appropriate teaching/ 
learning situations for games 

14 

17 

and simulations 17 

44. Describe the major characteris
tics, advantages and disadvan
tages, and appropriate teaching/ 
learning situations for print 
(texts) 17 

30. Perform simple maintenance 
operations on equipment (such as 
replacing bulbs) 19 
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Competency 

Produce graphics (chart, graph, 
diagram) appropriate to a 
specified learning objective and 
with evidence of technical 
quality 

63. Assess media utilization proce
dures in terms of student growth 
and achievement according to 
specified instructional 
objectives 

14. Produce audio recording (cassette 
or reel-to-reel) appropriate to a 
specified learning objective and 
with evidence of technical 
quality 

43. Describe the major characteris
tics, advantages and disadvan
tages, and appropriate teaching/ 
learning situations for projected 
and nonprojected still pictures 

49. Explain rights, limitations and 
responsibilities of users of 
copyrighted material as outlined 
in the Copyright Law 

1. Define and develop strategies for 
utilizing visual literacy skills 
for a specified group of 
learners 

56. Name and define the three domains 
of learning (cognitive, 
affective, psychomotor) 

57. Write learning objectives 
illustrating each of the three 
domains of learning 
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Rank Mean 

20.5 3.67 

20.5 3.67 

23 3.64 

23 3 . 64 

23 3.64 

26 3.62 

26 3.62 

26 3.62 
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Competency· 

58. Construct the elements of a 
lesson on the basis of a model 
which represents a systematic 
approach to teaching and learning 

35. Describe the major characteris
tics, advantages and disadvan
tages, and appropriate teaching/ 
learning situations for 
programmed instruction 

34. Verify the appropriateness of 
educational media for a specified 
teaching/learning situation by 
analyzing the level of sophisti
cation, the cost, the availabil
ity and the technical quality 

10. Produce a handmade transparency 
appropriate to a specified 
learning objective and with 
evidence of technical quality 

29. Set up, operate, and take down a 
video recorder 

32. Identify sources of educational 
media materials through the use 
of selection aids such as Book
list, NICEM indices, etc. 

23. Set up, operate, and take down an 

Rank 

29 

29 

29 

31 

32 

33.5 

opaque projector 33.S 

5. Identify and demonstrate the 
elements of composition in the 
preparation of visuals 35.5 

2. Define and develop strategies for 
utilizing aural literacy skills 
for a specified group of learners 35 . 5 
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Competency 

45. Describe the major characteris
tics, advantages and dis~dvan
tages, and appropriate teaching/ 
learning situations for chalk
boards 

46. Describe the major characteris
tics, advantages and disadvan
tages, and appropriate teaching/ 
learning situations for video 
recordings 

7. Produce a laminated visual 
appropriate to a specified 
learning objective and with 
evidence of technical quality 

20. Direct and assist students in 
preparation of their own media 

53. Analyze the techniques, 
processes, and impact of the mass 
media (TV, radio, newspapers, 
etc.) on schools and students 

52. Identify, analyze, and utilize 
nonverbal forms of communication 

33. Describe the elements and 
procedures of a basic utilization 
plan (such as select, preview, 
use, followup, and evaluate) for 
educational media 

51 . Define components of the 
communication process and iden
tify factors which enhance 
accurate transmission of messages 

15 . Produce a video recor ding (with 
camera and of £-a i r) appropriate 
to a spec i fied learning ob j ective 
and with evidence of technical 
quality 
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Rank Mean 

37.S 3.44 

37.S 3.44 

39 3.43 

40 3.41 

42 3.40 

42 3.40 

42 3.40 

44.5 3.38 

44. 5 3.38 
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Competency 

65. Employ validation procedures for 
commercially prepared ma~erials 

64. Devise and employ validation 
procedures for teacher-made 
materials 

62. Devise media presentations to 
accompany commercial learning 
programs, i . e., textbooks 

68. Design, construct, and validate 
a self-instructional module in 
kit form 

13. Produce 2x2, 3Smm slides 
appropriate to a specified 
learning objective and with 
evidence of technical quality 

6. Produce a dry mounted visual 
appropriate to a specified 
learning objective and with 
evidence of technical quality 

48. Display a knowledge base of 
educational media concepts by 
distinguishing among terms such 
as educational technology, 
instructional resources, software, 
hardware, and cost effective 

36. Describe the major characteris
tics, advantages and disadvan
tages, and appropriate teaching/ 
l~arning situations for computer 
assisted instruction 

61. Determine the impact of media on 
learners from a psychological 

Rank 

46 

47.S 

47.S 

49 

so 

51. 5 

51. 5 

53 

perspective S4 

28. Set up, operate, and .take down a 
reel-to-reel tape recorder 
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3. 24 

3.18 

3 ,17 

Competency 

69. Interpret the adequacy of 
research findings in the .media 
area 

66. Design and produce a set of 
visualized test items 

12. Produce a heat process 
transparency appropriate to a 
specified learning objective and 
with evidence of technical 
quality 

9. Produce a paste-up suitable for 
duplication appropriate to a 
specified learning objectiive and 
with evidence of technical 
quality 

60. Assess the complexity of 
introducing educational change 
into the system 

8. Produce three types of l ettering 
appropriate to a specified 
learning objective and with 
evidence of technical quality 

31. Operate microcomputer to utilize 
commercially prepared software 

59. Develop the ability to explain 
and use behavioral models 

67. Design and produce an audio test 

4. Develop an understanding of 
current and expected developments 
in the telecommunications/ 
computer area 

11. Produce a color lift transparency 
appropriate to a spe~ified 
learning objective and with 
evidence of technical quality 
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Rank 

56 

57 

53 

59 

60 

61. 5 

61. s 

63.S 

63 .5 

65 

66 

27 

!-lean 

3.16 

3.15 

3.14 

3.10 

3.03 

3.02 

3 . 02 

3 .00 

3.00 

2. 89 

2.79 



Competency 

3. Design teaching/learning 
strategies incorporating the use 
of microcomputers for a specified 
group lf learners 

18 . Produce black and white photo 
graphs appropriate to a specified 
learning objective and with 

Rank 

67 

evidence of technical quality 68 

19 . Produce paper color prints 
appropriate to a specified 
learning objective and with 
evidence of technical quality 69 
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Utilization of Media i n Teaching 
By 

Secondary Classroom Teachers 

A media usage study was undertaken in American Secondary Schools 

to determine the current status of media utilization by classroom teacher 

The population inc luded teachers in secondary schools whose principals 

were on the current membership list of the National Association of Secon~ 

School Princ ipals. Through use of a specially constructed Educational 

Media Questionnaire 10 percent of the teachers from each school in the 

sample were surveyed. A randomly selected group of 1128 full-time 

classroom t eachers was drawn from the respondents of 150 schools in 38 
'! 

states and in American Overseas Schools. 

Data were co llected about each respondent in the following categorie . 

1. Current teaching assignment 

2. Means by which media knowledge was acquired 

3. Type of School 

4. Frequency of media usage 

5. Years of experience 

6. Effectiveness of teaching with media 

7. Val ue of media 

From these variables, c ross tabulations were performed t o determine inter-

active relationships in percentages or totals. Findings revealed that 

secondary teachers generally employ media in thei r teaching program. 

Table 1 indicates the numbers of respondents currently teach i ng in selected 

subjt'ct a reas. 

The cross tabulation percentages between Current Teaching Assignment 

and Frequency of Media Usage, as shown in Table 2, reveal tha t only 13% 
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TABLE 1 

Number of Sample Teachers By 

Teac hing Subj ect Arca 

MATHEMATICS 

ENGLISH 

FOREIGN LANGUAGES 

SOCIAL STUDIES 

SCIENCE 

MUSIC 

ART 

~PEE CH 

BUSINESS 

INDUSTRIAL ARTS 

HOME ECONOMICS 

VOCATIONAL AGRICULTURE 

HEALTH AND SAFETY 

PHYSICAL EDUCATION 

JOURNALISM 

OTHERS 

OVERALL TOTAL 

314 

TOTAL 

129 

184 

56 

166 

119 

34 

36 

11 

103 

44 

62 

9 

15 

49 

5 

106 

1128 

2. 



c..:i 
~ c.r: 

MATHEMATICS 
ENGLISH 
FOREIGN LANGUAGE 
SOCIAL STUDIES 
SCIENCE 
MUSIC 
ART 
SPEECH 
BUSINESS 
INDUSTRIAL ARTS 
HOME ECONOMICS 
VOCATIONAL AGRICULTURE 
HEALTH AND SAFETY 
PHYSICAL EDUCATION 
JOURNALISM 
OTHER 

7. OF TOTAL GROUP 

Table 2 

Percentage of Teachers By Current 

Teaching Assignment and 

Frequency of Media Usage 

One-Three More Than Three 
Not At All Times :A Da.y 

! 
Times A Day 

27 51 22 
17 n 12 

8 69 23 
8 77 15 
4 72 24 
8 71 21 
9 87 7 

20 8.0 0 
15 76 9 
23 6.9 8 

4 92 4 
0 BB 12 
7 62 31 

43 52 5 
40 60 0 

8 72 20 

15 -n 13 



teachers use media more than three times each day. Fifteen percent 

not use media at all while 72% a re in the one-to-three times daily 

Home Economics, Vocational Agriculture, and Art teachers use 

frequently and in greater numbers than do other teachers. 

Relative to media knowledge acquisition, the following three questions 

answered by respondents and then analyzed according to c urrent teaching 

355ignment : 

1. Should school system inservice programs be responsible for media 

instruction? 

2. Have you participated in an inservice program or workshop with 

emphasis on instructiona l media? 

3. Do you think secondary teachers should have a media course in 

the required coursework of a teacher education program? 

In response to the que stion: "Should school system inservice programs 

be responsible for media ins truction?" large numbers as shown in · Table 

3 were recorded in the "Very Important" category by Social Studies (62) 

and English (62) teachers. One hundred ten English teachers of the total 

of 155 felt that it was important while 103 of 139 Social Studies teachers 

~11 in the same categories of importance. A Percentage analysis indicated 

that 73% of all teachers responding felt that it was important for school 

rystems to provide media inservicc for their teachers. 

To the second question (Table 4): "Have you participated in an inservice 

program or workshop with emphasis on instructional media?" a slight majority 

of teachers (52'}'.) answered "No." Only Social Studies teachers r e.corded 

d definite "Yes" with 97 of 167 reporting "Yes." 

The third question asked (Table 5) was: "Do you think secondary 

t~achc rs should have a media course in the required coursework of a teacher 

c<lucation program?" Answt' rs ranged from 637. up in the "Yes" catc>go ry. 
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MA TH EMA TI CS 
ENGLISH 
FOREIGN LANGUAGES 
SOCIAL STUDIES 
SCIENCE 
MUSIC 
ART 
SPEECH 
BUSINESS 
INDUSTRIAL ARTS 
HOME ECONOMICS 

-r~i------- ---
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TABLE 3 

.. 
The Importance For The School System to Provide 

Media In-Service After Employment and 
Current Teaching Assignment 

Very Moderately 
Important Important 

41 47 
62 48 
23 15 
62 41 
45 25 
10 10 
13 1. 10 

I 
7 i 1 

35 
I 

28 I 

i 19 10 
16 20 

VOCATIONAL AGRICULTURE 2 2 
HEALTH AND SAFETY 6 3 
PHYSICAL EDUCATION 16 17 
JOURNALISM 4 ' 1 
OTHERS 38 26 

Of Lit.tl e 
Importanc e' 

27 
45 
11 
36 
31 
12 
11 

1 
28 
10 
19 

2 
4 
8 
0 

23 
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Teacher Cross Tabular.ions Between Part..ic ipar.i.on in a Me dia ln-Se t:vi.ce 
Workshop and CurrenL Teac hing AssignmenL 

YES NO 

MATHEdATICS 51 78 
ENGLISH 86 97 
FOREIGN LANGUATES 27 27 
SOCIAL STUDIES 97 70 
SCIENCE 61 61 
MUSIC 12 22 
ART 13 25 
SPEECH 4 7 
BUSINESS ; , 53 51 
INDUSTRIAL ARTS 25 19 
HOME ECONOMICS 28 35 
VOCATIONAL AGRICULTURE 2 6 
HEALTH AND SAFETY 11 4 
PHYSICAL EDUCATION 16 32 
JOURNALISM 3 2 
OTHERS 55 51 

- f"M~~r~~:. tu.:..:::_:~.*==-~ · · 
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Table 5 

Percentages Showing Teachers Who 
Recommended Media Courses in Teache r Education 

MATHEMATICS 76 BUSINESS 

ENGLISH 76 INDUSTRIAL ARTS 

FOREIGN LANGUAGES 80 HOME ECONOMICS 

SOCIAL STUDIES 83 VOCATIONAL AGRICULTURE 

SCIENCE 80 HEALTH AND SAFETY 

MUSIC 63 PHYSICAL EDUCATION 

ART 80 JOURNALISM 

SPEECH 100 .OTHERS 

•• 

94 

86 

92 

88 

100 

94 

100 

88 



e Hundred percent of Journalism, Health and Safety, and Spee~h teachers 

nded "Yes" while only 63"/o of Music teachers did so. Other high 
li(30 

~entage teaching areas were Business (94%), Physical Education (94%), 

~Home Economics (92%). 

As shown in Table 6, teachers reported that they value media usage 

~heir teaching. Over 96% of teachers felt satisfaction with media 

There appears to be a relationship between frequency of usage 

satisfactory value of media. 

Analysis of the data related to a cross tabulation of type of school 

frequency of media usage revealed that most teachers placed themselves 

8. 

daily category. As shown in Table 7, seven hundred eleven 

tMchers (71%) stated that they used media 1-3 times daily in their classroom 

~aching: Fourteen percent used media more than three times daily. Teachers 

in high schools with grades 9-12 or 10-12 indicated the strongest tendency 

toward more frequent use of media in teaching. 

Table 8 emphasizes the relationship between frequency of media usage 

and effectiveness of teaching because of media usage. While 72 teachers 

(8% ) stated no change in their teaching effectiveness because of media 

usage, the remainder showed almost complete agreement that their teaching 

~s more effective because of media usage. 

Conclusions are: 

1. Secondary teachers value media usage. 

2. Teaching assignments reflect a slight difference of teachers 

toward frequency of media usage. 

3. Media acquisition in the university teacher education classroom 

is desired by secondary classroom teachers. 

4. Most secondary teachers are satisfied with the value of media 

in classroom teaching. 

320 



w 
N ..... 

~!';; H'f j 

Table 6 

Number of Teachers By Frequency of Use of Media 
and 

Perceive d Value in Teaching 

Satisfactory Unsatisfactory 
Value Value 

Once-A-Day 441 20 

Two Times A Day 130 5 

Three Times A Day 115 1 

Four Times A Day 49 0 

Five Times A Day 49 2 

More Than Five Times A Day 40 1 

Type of Ass1gned 



Frequ~ncy of Me dia Usage and 
Type o f School ~ o Which Teachers are Curren~ly As s igned 

Type of School Frequency 

Not at All One-Thre e More Than Three 
Times a Day Times a pay 

K-12 16 77 6 
1-12 6 10 3 
7-12 19 59 17 
9-12 67 .. 342 66 

10-12 30 183 39 
Other s 40 10 

w 
N 
N 

..... 
0 . 
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Table 8 

Frequency of Media Usage and 
Teaching Efficiency 

Efficiency Frequency 

--~ .--~-..---~ .... ~----- -

One-Thre e More than Three 
Times a Day Times a Day 

More Effective 637 133 

Less Effective 5 0 

No Change 65 7 

I • 

- ---·---· ---- .. , 



Although some teachers have experienced media inservicc, school 

system in-servi ce programs are not providing for media needs 

of teache r s . 

High schools with traditional grade levels of 9-12 and 10-12 

are using media more frequently in their c lassrooms. 

12. 

Teachers who use media daily agree ~hat their teaching effectiveness 

is improved with media usage. 
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Abstract 

The consistency of verbal and/or visual learning strategy, and 

of such strategies on the recall of concrete and abstract prose, w~ 

investigated. Using a learning strategy screening 

were classified as demonstrating high, medium, or low dominance of v 

or visual learning strategies. Students then saw 

minute children's story, via audiotape, slide-tape, or a synchroniz 

audio-slide-tape presentation . Upon completion of the presentation, 

24-item recall test--12 items measuring recall of abstract content a 

12 items measuring recall of concrete content--was administered. 

dieted, the combined audiovisual presentation yielded 

both concrete and abstract content. The picture-only presentation y 

greater recall of concrete content than the oral-only presentation~ 

no differences were found for abstract content. Contrary 

neither strength of reported strategy nor the interaction 

strat~gy and presentation modalities were significant. 

further research are discussed . 



an 18-

d. 

2 

An Analysis of the Consistency and Effects 

of Reported Learning Strategy Use by Third and Fourth Graders 

Learning strategies, the spontaneous strategies used by learners to 

remember information, have received comparatively little systematic 

study. Although a significant number of learning strategy theories have 

been developed and published during the past decade (see, for example, 

Dunn & Dunn, 1978), little empirical research regarding such strategies 

has been reported. 

Available research regarding cognitive schema (e.g. , Johnson & 

Malgady, 1975; Ortony, Schallert, Reynolds, & Arter, 1978) suggests that 

learners possess a sort of anticipative cognitive set for processing infor

mation. Some researchers (e.g., Flavell, 1977) have described a process 

whereby learners modify or adjust their learning set based upon the re

quirements of specific learning tasks. It is unclear, however, precisely 

how static or malleable learner strategies are to varied instructional 

stimuli. 

Recently, a group-administered learning strategy screening, designed 

to identify the visual or verbal strategies used by students, has been 

developed (Hannafin, 1981). Preliminary research has indicated that 

students can be reliably classified as visual or verbal learners 

(Hannafin, Note 1), and that use of such strategies is not correlated 

with general ability, i.e. no differences in ability were found for 

students reporting visual, verbal, or mixed visual-verbal learning 

strategies (Hannafin, Note 2). However, the effect .. of such strategies 

in moderating l earning from visual versus verbal instructional presenta

tions has not been demonstrated consistently. While some researchers 
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have found significant learning strategy mode-by-instructional mode 

actions (e.g., Delaney, 1978, Richardson, 1978), other researchers 

found no such effects (DeBoth & Dominowski, ·1978; Newcomer & Goodma 

1975). 

One methodological problem that has confounded the no-effect r, 

may be the manner in which learning strategies have 

defined, i.e., rather than simply visual or verbal learners, where 

students have been classified as either one type of learner or the 0 

perhaps effects are more likely to be associated with the degree to 

visual or verbal strategies are used by learners. Other problems i 

study of learning strategies may be associated with type 

and the level or complexity (cf. Paivio, 1971; Salomon & 

information to be learned. The purpose of the present study was to 

the effects of high, medium, and low strength verbal and visual 

on the re.call of two levels of learning, concrete and abstract, 

verbally and/or visually presented prose. 

Method 

Subjects 

A total of 115 third-grade and 115 fourth-grade students, select 

from a pool of 360 students, served as subjects. Stud.ents were selec 

from either of two schools located in a predominately middle-class su 

school district. 

Materials 

The materials used in the study included a group-administered 

learning strategy screening, three versions of a prose presentation, ) 

a recall test covering information presented. An audiotape learning 
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strategy screening, consisting of directions for completing the screening, 

two practice words, and the presentation of five concrete nouns, was 

employed. The screening, which was used to determine the reported visual 

or verbal learning strategies used by students to remember the presented 

nouns, was approximately 10 minutes in duration and was presented and 

paced via audiotape. The nouns· used during the learning strategy screen-

ing were boy, animal, book, plant, and tree. The concreteness of the five 

nouns was based upon the ratings provided by Paivio, Yuille, '.and Madigan 

(1968). The criteria used for word selection included : (a) high frequency 

(AA) based on the Thorndike-Lorge (Thorndike & Lorge, 1944) frequency 

index, (b) high concreteness ratings, and (c) high imagery rating. 

Students recorded individually their response to the learning strategy 

screening on a student strategy sheet. The strategy sheet provided space 

for writing the word presented and for selecting which of seven strategy 

options the student used to remember the word . The options, which were 

identified as generic responses by Hannafin and Carey (Note 3) and Filan 

(1981), included three visual and three verbal response options. The 

positions of the verbal and visual options were systematically rotated 

to minimize possible response set tendencies. In addition, one open-

ended option for "other" strategy was available for each item. The 

"other" strategy response, when used, was subsequently classified by the 

researcher as either a visual or verbal strategy. 

The three presentations, each depicting an adapted children's text, 

The Wump World (Peet, 1970), included an ORAL, PICTURE, and ORAL+ 

a tion, aui PICTURE story version . Each of the story versions included both concrete 

a rning and abstract criterion information. The Wump World is a high interest, 
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animated story with a Spache graded readability estimate of 4.8 . 

stQry was slightly adapted to inc·lude both concrete and abstract 

mation. The three presentations included: ORAL, an audiotape 

presentation of the story; PICS, a 35-mm slide presentation of 

pictures used to depict the story; the ORAL + PIGS, a combination 0 

audiotape and 35-mm slides. Each of the presentation versions was 

minutes in duration and paced identically to control student time on 

task. 

The criterion test measure was a 24-item short-answer test, con 

sisting of 12 items measuring recall of abstract information present 

the story and 12 items measuring recall of concrete information . 

items were selected from a 28-item test which was originally develope 

£.or previous prose learning studies .(Carey & Hannafin·, Note 4; Hanna 

& Carey, Note 3). The concreteness-abstractness of the test infonnat 

where possible, was based on the ratings provided by Paivio et al. (! 

Test-retest reliability coefficients, which were obtained .previously 

the driginal 28-item test, were .84 for the abstract scale, .85 

concrete scale, and .90 for the full-length scale. Reliability 

cients for the 24-item test used in the pres.ent study were • 76 for t 

12-item abstract scale, .85 for the 12-item concrete scale, and . 87 f 

the full-length criterion test. 

Procedures 

Students were administered the learning strategy screening 

home classrooms . During the screening, students were 

the presented word. Students were then told to write the presented ~ 

on their s tudent strategy sheets and to select the response option tha; 
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best described how the word was remembered. The experimenters circulated 

throughout the room to assist students, when needed, in completing the 

tasks ; 

Upon completion of the learning strategy screening, students were 

classified into learning strategy groups according to the strategies 

they reported using during the screening. Student responses were tabu- . 

lated in the following manner. Each verbal option selected was assigned 

a weight of -1, and each visual option selected was assigned a weight· of 

+1. Student responses were summed for the five screening items, with 

possible scores ranging from -5 through +5. 

Since some student responses to the "other" options were not readily 

classifiable, a small number of even-numbered scores were obtained for the 

statistical analysis students with even-numbered screening scores were 

eliminated from the study. Classifications for personal learning strategies 

were as follows: HI-VERB (-5), MED-VERB (-3), LO-VERB (-1), LO-VIS (+l), 

MED-VIS (+3), HI-VIS (+5) • 

'Exactly one week after completing the screening portion of the study, 

students went to pre-assigned rooms in accordance with their treatment 

group assignments '. Students then heard and/or viewed The Wump World in 

accordance with presentation group assignment~ Following the presentation, 

there was a brief interpolated activity during which the students stood 

and stretched at their assigned seats while test answer sheets were dis

tributed to them. The criterion test was then administered. 

Results and Discussion 

The mean recall test scores are sununarized in Table 1 . Corresponding 

ANOVA source data are contained in Table 2. As shown, significant 
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Presentation 

ORAL 

PICS 

w ORAL + PICS w w 

Totals 

Level of 
Learning 

Concrete 
Abstract 

Concrete 
Abstract 

Concrete 
Abstract 

Concrete 
Abstract 

Ria a..., .. ,,. .. •. 

Table 1 

Mean Recall Scores for 
Concrete and Abstract Prose Content 

HI-VERB 

2.80 
3.27 

4.92 
3.54 

5.85 
5.15 

4.44 
3.95 

ReEorted Learning Strategies 

MED-VERB 

3. 57 
2. 71 

5.10 
4.60 

5.75 
4.92 

5.00 
4.28 

LO-VERB 

2.13 
3.27 

3.46 
3.23 

6.30 
5.90 

3.68 
3.95 

LO-VIS 

3.00 
2.80 

3.47 
2.53 

7.50 
5.69 

4. 72 
3. 72 

MED-VIS 

3.27 
4.09 

5.78 
3.78 

6.19 
3.75 

5.19 
3.86 

HI-VIS 

2.27 
2.40 

5. 92 
5.00 

6.82 
6.00 

4. 77 
4.28 

Totals 

2.74 
3.08 

4.67 
3. 71 

6.44 
5.15 

4.62 
3.99 

-...J 
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Table 2 

/illOVA Source Data for Concrete and Abstract Recall 

source df Ms F 

Presentation 2 249.51 40.46 .0001 

Learning Strategy 5 4.88 .79 ns 

Presentation and 
Learning Strategy 10 9.54 1.55 ns 

Error 222 6.17 

Abstract 

Presentation 2 89.98 18.59 .0001 

Learning Strategy 5 3.10 .64 ns 

Presentation and 
Learning Strategy 10 9.79 2.02 ns 

Error 222 4.84 

---------------------------------------------------------------------



differences were found for presentation modality. As expected, the 

+ PICS presentation yielded significantly greater 

content and concrete content than either the ORAL or 

For concrete content, the PICS presentation resulted 

than the ORAL presentation. For abstract content, however, no such 

differences were found. 

No differences for either the strength or type of personal lea 

strategy were found. In addition, no presentation-by-learning strat 

interactions were found. These findings provide support for 

who have concluded that learning strategies are not powerful 

in moderating learning, neither by themselves nor in combination wit 

instructional modality. 

General Discussion 

The findings regarding the superiority of verbal-visual 

in the learning of both concrete and abstract prose content, l 

superiority of pictures over oral-aural instruction in the learning 

conctete content, provides support for previous findings (Hannafin, 

Carey & Hannafin, Note 4). J 

Of particular interest, however, was the effect of strength of c 

learning strategy and type of learning strategy on the learning of c 
E 

presented in the same or different modalities. Based on previous res l 

it was suspected the high verbal students would p·erform best in the 

verbally dominated presentation, and that high visual students would 

perform best in the pictured dominated presentation. However, no 

differences--main effects or interactions--associat ed with either type 

or strength of learning strategy were found. This finding is consist' 
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with researchers who have concluded that learning strategies have little 

moderating effect on learning from similar, or dissimilar, instructional 

modality. 

A number of questions, however, persist. For example, learning 

strategies as defined in the present study and in most relate.d studies, 

are typically treated as traits. It is possible that such traits are 

highly latent and not automatically or systematically applied to novel 

learning tasks unless activated either by internal mechanisms or by 

external prompting. It is also likely that learning strategies vary from 

one type of task to another (cf. Flavell, 1977) . For example, strategies 

for recalling isolated abstract words may be quite different from strate

gies for recalling abstract prose. · In the present study , individual 

learning strategies were classified based upon isolated word recall while 

the actual remembering task was contextual prose. Perhaps procedures can 

be developed to classify individual learning strategies based upon t ype 

and level of c·riterion learning task. If individual learning strategies 

are fmpor'tant learning variables, such screening methods would be more 

likely to obviate such effects. Further research as to the stability 

of reported learning strategies across different learning tasks and the 

effects of task-specific learning strategies on criterion learning could 

be useful in answering these questions. 
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Abstract 

Two studies, designed to establish classification procedures and the 

reliability of a learning strategy screening procedure, were conducted. 

The subjects for both studies were third-and fourth-graders from a middle-

class suburban school district. The subjects were administered a 10-

minute learning strategy screening, during which they reported which of 

six generic strategies, three verbal and three visual, were . used to 

remember presented words. In Study 1, the results indicated that roughly 

the same proportion of third and fourth graders reported visually dominated 

as verbally dominated learning strategies to remember presented words. 

Strategies could be readily classified as VERBAL or VISUAL, or VISUAL, 

VERBAL and MIXED using the results of the screening. The results of 

Study 2 indicated that strategy classifications were differentially 

reliable, depending upon the number of classifications used, being most 

reliable using a bi-classification system. Practical considerations for 

ernpl~ying bi-versus tri-classification schemes are discussed. 

a t ional 
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Research in Progress II: Preliminary Data 

From a Group-Admininstered Procedure to Identify the 

Spontaneous Learning Strategies Used by Children 

The construct of learning strategy is one tha~ has 

intuitive than empirical validity. Although educators, such as t 

special education, largely assume the existence of 

strategies and plan instructional activities based 

research regarding individual learning strategie.s is rare and equ:L\I 

Recently, studies have been conducted in an attempt to identi~ 

methods reported by children to remember presented information. 

cedures used to identify students' learning strategies by Filan 

study have compelling logic . Students were interviewed individuall 

determine the strategies by which presented pictures and words wer~ 

sumably recalled. While the logic of such a procedure 

the practicality is not. Filan's procedure required a substantial 

of both experimenter and learner time. Procedures that required le 

time to administer, but retained the accuracy and intuitive appeal o 

Filan's procedure, are likely to be more practical and accepted. 
~ 

Hannafin and Carey (Note 1) attempted a group-administered vers 

of Filan's procedure, during which students individually wrote their 

responses describing how presented words were remembered. While thi 

procedure was more practical, a large portion of their student report 

data was unusuable due to the confounding effects of the requirement 

written responses. 

An analysis of the responses provided by students from both the 

Filan (1981) and Hannafin and Carey (Note 1) studies, however, reveal 
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that students consistently reported similar types of strategies to de

scribe verbal and visual memory strategies--referred to as "generic" 

responses (Hannafin, 1981). Furthermore, type of strategy, verbal or 

visual, was found to be independent from systematic sex, ·ability, and 

achievement influences (Hannafin, Note 2). In effect, recent studies 

suggest that a learning strategy screening procedure, one that is group

administered and permits students to select from among empirically de

rived generi~ strategy options, may be a reasonable and relatively 

simple method to identify the individual learning strategi.es used by 

children. 

The purposes of the present study were to develop and apply a group

administered learning strategy screening using the generic strategy 

options, and to determine the reliability of the scores obtained via the 

procedure and the reliability of the classification of individual learning 

strategies. 

Subjects 

STUDY 1 

Method 

A total of 184 third-grade and 173 fourth-grade students served as 

subjects. Students were selected from either of two schools located in 

a predominately middle-class suburban school district. 

Materials 

The materials used in the study included a group-administered 

learning strategy screening. An audiotape learning strategy screening, 

consisting of directions for completing the screening, two practice words, 

and the presentation of five concrete nouns, was employed. The screening, 
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which was used to determine the reported visual or verbal learning 

strategies used by students to remember the presented nouns, was app 

mately 10 minutes in duration and was presented and paced via audie 

The nouns used during the learning strategy screening were 

book, plant, and tree. The concreteness of the five nouns 

the ratings provided by Paivio, Yuille, and Madigan (1968). The 

used for word selection included: (a) high frequency (AA) based 

Thorndike-Lorge (Thorndike & Lorge, 1944) fequency index, 

creteness ratings, and (c) high imagery rating. 

Students recorded individually their response to the learning s 

egy screening on a student strategy sheet. The strategy sheet provi 

space for writing the word presented and for selecting which 

strategy options the student used to remember the word. The 

which were identified as generic responses by Hannafin and Carey (N 

and Filan (1981), included three visual and three verpal response op 

The positions of the verbal and visual options were systematically r 

. 
to minimize possible response set tendencies. In addition, one 

ended option for "other" strategy was available for each item. The 

"other" strategy response, when used, was subsequently classified by 

researcher as either a visual or verbal strategy. 

Procedures 

Students were administered the learning strategy screening 

home classrooms. During the screening, students were 

the presented word for five seconds. Students were then told to wrife 

the presented word on their student strategy sheets and to select the 

response option which best described how the word was remembered. The 
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experimenters circulated throughout the room to assist students, when 

needed, in completing the tasks. 

Upon completion of the learning strategy screening, students were 

classified into learning strategy groups according to the strategies they 

reported using during the screening. Student responses were tabulated 

in the following manner. Each verbal option selected was assigned a 

\Veight of -1, and each visual option selected was assigned a weight of 

+1. Student responses were summed for the five screening items, with . 

possible scores ranging from -5 through +5. 

Results and Discussion 

The distribution of students obtained for the overall sample, shown 

in Table 1, was significantly different from a random distribution as 

determined by the Kolmogorov-Smirnoff test of distribution equality, 

p.< .01 (even numbered scores were deleted from the analysis) . 

No differences were obtained between the frequency distribution of 

third-versus-fourth graders. This finding suggested that no extreme 

shifts in reported strategies occur from one grade to the next. It was 

also observed that roughly equal proportions of third and fourth graders 

reported moderately to high use of verbal (-2 through -5), visual (+2· 

through +5) and no clear dominance of visual or verbal strategies (-1 

through+!). 

Classifications for personal learning strategy were made using the 

scores computed from the screening. Two classification options were 

developed: 1) bi-classification scheme, using VERBAL dominance (-5 

through -1) and VISUAL dominance (+l through +5) with mid-range scores 

discarded. The minimum percentage of responses needed to ciassify as a 
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Grade -5 

3rd 23 

4th 23 

Total 46 

Table 1 

Learning Strategy Screening Score Frequencies 
by Grade 

Learning Strategy Screening Scores 

-4 -3 -2 -1 0 +l +2 +3 +4 

2 17 5 37 11 ·33 4 30 2 · 

0 19 1 25 6 30 6 30 3 

2 36 6 62 17 63 10 60 5 

Classification 0Etions: 

1) Bi-classification: Verbal (-5 through - 1) n = 152 
Visual (+l through +5) n = 188 

Minimum Percent Dominance (Visual or Verbal) = 60% 

2) Tri-classification: Verbal (-5 through -2) n = 90 
Mixed (-1 through +l) n = 142 
Visual (+2 through +5) n 125 

Minimum Percent Dominance (Visual or Verbal) = 75% 

6 

+5 

20 

30 

50 
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visual or verbal dominance was 60%. Under the other option, a tri-

classification scheme, students w'ith scores from -2 through -5 were 

classified as VERBAL, +2 through +5 were classified as VISUAL, and -1 

through +l were classified as MIXED personal learning strategy groups. 

The classification scheme required '.that respondents report a minimum of 

75% verbal or visual responses to be classified accordingly. 

Th.e results of Study 1 indicated that the group-administered , 

structured learning strategy screening provided a easy-to-use procedure 

184 to identify the relative visual-verbal learning strategy dominance reported 

173 by students. The results further suggested that learning strategy classi-

fications may be made using relatively clear-cut and objective student 

response patterns, and that strategy use ap.pears to be distributed fairly 

equally across the target population. 

STUDY 2 

Method 

Subjects and Procedures 

A total of 170 third-and- fourth graders, balanced across grades, 

~ere administered the same screening procedure in the same manner de-

scribed in Study 1. The screening procedure was re-administered one 

week later . The purpose of Study 2 was · to evaluate the reliability of 

the learning strategy classifications under the two possible classif ica-

tion options . 

Results and Discussion 

The results of Study 2 are summarized in Tables 2 and 3. As shown, 

the percent of students reliably classified wa s greatest for the bi-

classification scheme . This was expected, since a greater number of 
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Re screening 

VERBAL 
(-5 to -1) 

VISUAL 
(+l to +5) 

Totals 

Table 2 

Classification Reliability Using 
Bi-Classification Options 

Initial Screening 

VERBAL VISUAL 
(-5 to -1) (+l to +5) 

78 16 

14 60 

92 76 

Note. 82% of students retained classifications 

Totals 

94 

74 

168a 

a2 students obtained screening scores of "O" on either screening 

Re screening 

VERBAL 
(-5 to -2) 

MIXED 
(-1 to +l) 

VISUAL 
(+2 to +5) 

Totals 

Table 3 

Classification Reliability Using 
Tri-Classification Options 

Initial Screening 

VERBAL MIXED VISUAL 
(-5 to -2) (-1 to +l) (+2 to +5) 

49 14 4 

30 8 

4 10 43 

61 54, 55 

Totals 

67 

50 

53 

170 

Note. 75% of students r e tained classifications using 3 
classifica tions ; 79% retained VERBAL or VISUAL classification, 
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borderline or marginal classifications points were created using a tri-

classification. Furthermore, the bi-classification option resulted in the 

discarding of all "O" scores, creating greater distance between classifi-

cation crossovers . However , the practical implications of the tri-

classification scheme appear to outweight the apparent benefits of a 

more reliable procedure. If type of learning strategy is to be con-

sidered a legitimate instructional design variable, then it will likely 

be most potent when the influence of the strategy is strongest (at either 

the highly verbal or highly visual ends of the classification scheme). 

In other words, although a simple two-part strategy classification scheme 

may be more reliable than a three-part scheme, the strength of the strate-

gies at the ends of the strategy continuum is likely to exert more of · a 

controlling influence as an instructional design variable and provide 

greater certainty of interaction between learner strategy and instruc-

tional modality. 

General Discussion 

7he identification of the individual learning strategies used by 

students via a group administered screening procedure has a variety of 

potential uses. From a research standpoint, relatively large samples of 

prospective subjects can be screened easily, and prior experimental 

selection or assignments can be made -based on known learning character-

istics. It may also be possible to study empirically the effects of 

modality training on subsequent use of the instructed modality in problem 

solving or memory use. From an applied perspective, knowledge of learner 

strategies could affect decisions regarding instructional design, presen-

tation, and the use of adjunct or supplementary instructional materials. 
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Earlier investigation of learning strategy, however, has dampened 

the optimism of present researchers. Previous studies of the 

learning strategies on learning from consonant Y.§. disconsonant modality 

instruction have produced inconsistent, and often inconclusive, results. 

It is unclear precisely how many of the discrepancies in reported re-

search are related to methodological problems and abnormalities versus 

problems inherent in the pursuit of the construct itself . It is the 

author's belief that, although the learning strategy construct is likely 

to present a myriad of problems for researchers, further study is 

if only from an epistirnological perspective. Knowledge of how people 

remember, even of how people think information has been remembered, can 

only further our understanding of the human factors involved in learning. 

The present study has advanced knowledge of individual learning 

strategies. However, further study is still needed--with regard to the 

procedures described in this paper and to the study of learning strategy 

in general. The learning strategy screening procedures used in the pre-

sent ·study need further development and refinement . Additional screening 

items are needed in order to strengthen the reliability of the classifi- D 

cations. In addition, further study is needed regarding the stability 

of learning styles across learning tasks (e.g., prose vs. word recall), F: 

type or level of desired learning (e.g., concrete vs. abstract), and 

developmental influences on strategy use. It is likely that future Fl 

uses of learning strategies, both applied and experimental, cannot be 
Ha 

determined accurately until such data are available. 

Jol 
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comparing motion and still pictures has had conflicting results. 

rallY speaking, criterion or achievement tests and attitude scales for 

effectiveness of one medium over another have produced these mixed 

The technology now exists for measuring psychophysiological reactions 

Certain physiolo9ical conditions, such as the electrical 

indicate different mental or psychological conditions~ 

be measured unobtrusively and since relationships exist 

ween physiological and psychological states, psychophysiological measures may 

accurate and 'direct ways of measuring the effects of different 

{1972, pp. 1-155) contended that "current theories of learninq 

not take brain waves into account. Yet, scientists have shown that brain 

and such factors as attention are definitely linked to brain wave 

One rhythm may be best suited for memorizing the multiplication tables, 

ile another brain rhythm may be best suited to creative outpourings like writing 

a landscape . " 

Vogel and Braverman (1968). argued that since numerous independent factors 

f intelligence were known, relationships between psychophysiological states 

Juch as electroencephalogram (F. . E.G.) and particular mental abilities were more 

Mental concentration in human beings is indicated by the presence 

tf beta brain waves, which have a frequency of 13 to 26 cycles per second. 

Therefore this research used E. E.G. to establish comparat i ve effects of motion pic

~~s versus still pictures on learner's brain waves. 
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Purpose of the Study 

The purpose of this study was to measure and analyze viewers ' 

cephalographic reactions to the audiovisual formats of videotape (repres 

a motion picture variable) and slide, audiotape (representing a still Pie 

variable), and to increase our knowledge of the di fferential impact of mo 

and still modes on brain wave production . Since beta brain wave 

focused attention, an additional purpose of this research was to 

the two media differed significantly in their potential as teaching 

as measured by the viewers' beta brain wave production. This study 

biofeedback equipment to collect data. Burtschi (1978) maintained 

back equipment is underutilized in educational research. 

In order to establish an experimental rationale, the 

was developed: There is no significant difference in 

by portable biofeedback equipment, between groups who 

pictures . 

Interpretation of Collected Data 

In order to fully understand the meaning of the col l ected data, an expl 

tion of data sources is necessary. Although electrical waves are produced f 

the entire cerebral cortex, the waves measured during the treatment session 

those emitted from the occipital lobe. Signals received by the eyes are tra 

mitted to the occipital lobe and translated into information the brain 

Hence, physicians and researchers often refer to the occipital lobe as the 

"vision center" of the brain. 

Therefore beta brain wave production during t he treatment session was 

thought of as a "score" on a "test". However, it was important to remember tfi 
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score was not comparable to an achievement test score where the test take~ 

eived one 11 point 11 for each "correct" item. Rather, the resultant scores 

e an average of microvolt seconds of beta wave production during the data 

If a subject received a score of 175 during one of the 

refer to the number of correct responses, but to the 

~nt of averaged microvolts per second that he or she had spent producing 

h waves during the treatment. The score only had meaning when compared to 

e score of the alternate treatment. 

Since the E.E.G. recorder used in the study was designed for alpha experi

~s and training, the controls were adjusted to collect or monitor alpha, 

eta, delta waves and whatever "noise" is present. Hence, the greater amount 

f time spent in alpha, the less time spent in the desired beta and vice versa. · 

erefore, the lower the 11 score 11
, the more time spent in beta wave. In con-

the E.E.G. "score" cannot be thought of as a typical test result, but 

given consideration as a more innovative method for measuring the success 

gf the treatment. 

Sixty randomly selected subjects were randomly assigned to two treatment 

iroups. The two experimenta 1 treatments one, a motion picture presentation and 

the other a slide tape presentation were alternately shown to each subject. 

This procedure created two experimental groups the group which received the 

~tion picture treatment first and the still picture second, (M1 - Sz) and the 

~roup which received the still picture treatment first and the motion picture 

. treatment second, ( s1 - M2). 

The derived data were subjected to a two-way analysis of variance. No 
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significant main effects or interactions were identified. The 

subjected to a post hoc analysis using!. test procedures, with 

reported below . 

Table 1 

treatment ·comparison t value 2 tailed probability 

Ml - M2 -0 .62 0.540 

Mi - S1 -1. 21 0.236 

M1 - S2 -1. 15 0.260 

S1 - S2 .84 .411 

S1 - M2 2. 23 .034 

S2 - M2 -0 . 23 .817 

While there was a significant difference beyond the .05 level for the 

for the comparison s1 - M2, this comparison refers to the 

treatments were administered to a randomized group. This was not 

evidence for rejecting the null hypothesis. Since no significant 

were found between M1 and S1 or M2 and s2, the null hypothesis (Ho : Xm = X 

was retained. 

Neither motion nor still pictures differen t ially affect the production 

beta waves, which are necessary for focused attention and mental 

Although there was a significant difference found between S1 and M2 but not f 

any of the other comparisons referring to the order of treatments, 

were drawn pertaining to the order in which the presentations were 

jects. Therefore, the null hypothesis was retained . 
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some researchers have suggested that what is in question is not which 

;um is more effective, but how the traits and aptitudes of the individual 

~eract with the treatment or medium. More research on the subject is necessary. 

nd part of that research should be aimed at new ways of measuring the effects 

Research comparing the media attributes of moti on picture and still pic

been inconclusive . Both gross comparisons and the so-called apti tude 

and treatment interaction studies have produced conflicting results . 

·sychophysiological measurement offers the opportunity to unobtrusively measure 

~ individual's reactions to instructional media . Although this experiment 

evidence to show that still pictures are more effective than motion 

in eliciting the type of brain waves (beta) indi cative of focused 

att2ntion, the experiment did demonstrate the successful use of psychophysio

measuring devices in media research. 
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During the sixties, school media centres began to creep across North Amer1~ 
sustained by an influx of human and physical resources. Some schools even 
to purchase audio-visual materials which were made available to teachers (a 
occasionally) to students through the schools' media centres. Such efforts 
undoubtedly encouraged through national media associations such as the Arner 
Association of School Librarians, the Association for Educational Communica 
and Technology, the Association for Media and Technology in Education in Ca 
and the Canadian School Library Association, a Division of the Canadian Li~ 
Association. 

The American and Canadian standards published by the above groups have 
frequently formed the base for evaluation used across the continent -
particularly the American standards. For example, most recently the Associ 
for Educational Communications and Technology (A.E.C.T.) has published 
Evaluating Media Programs: District and School. (Committee on Evaluation o 
Media Programs Association for Educational Communications and Technology, 19 
American Library Association and Association for Educational Communications 
Technology, 1975) However, A.E.C.T.'s standards-based evaluation is not 
necessarily empirically based. That is, the standards have been developed a 
product of "consensus by committee'' and that committee has been composed of 
people like you and me - believers who know what should be. You and I know 
our hearts that media programs must provide expertise in the availability an 
production of films, filmstrips, slides, graphics, recordings and reprograph 
Apparently we also know in our hearts exactly how many filmstrips, slides, 
filmstrip projectors, cameras, copy machines, etc., are needed in a base 
collection. (American Library Association and Association for Educational 
Communications and Technology, 1975, p.73) Unlike innovative curriculum 
evaluators such as David Hamilton and Barry MacDonald, we cannot boast that 
have moved beyond the numbers game. (Hamilton, 1977) 

Nor have we taken up the challenge to conduct research regarding the 
relationships of media program services and student outcomes. In spite of 
persistent challenges by media specialists such as Janet Stroud and Anna Lolil' 
the res· arch remains thin. (Aaron, 1979; Lowrey and Case, 1979) We have oot 
followed through on the work of researchers such as Lillian Wight anrl Clyde 
Greve and we persist in using the cardiac method of evaluating media programs 

* This research was conducted as part of a District-wide Media Centre Program 
Evaluation commissioned by the Calgary Board of Education and completed in 
Spring, 1981. 
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ed on consensus amongst ourselves, as to what is right and good. (Wight and 
•as ) rossman, 1977; Greve, 1974 All of this, in spite of the fact that media 
G cialists such as Ernest Deprospo pointed out, as long ago as 1975, that such 
!~iuation was only functional in times of sustained economy. (Deprospo and 
i.tesener, 1975) We must expect that, when school boards face limited public 
ifc>llar support, trustees and school-based administrators will ask whether or not 
media programme services are making a difference to student outcomes. That time 

8 come. Competition for the shrinking dollar is as intense as the questions 
~in~ raised by educators who are not like us - who are ~media specialists. 
llhY should money be allocated for media programmes? What difference does it 
u ke? 

fhese were the two questions raised recently by the Calgary Board of Education 
Jn Alberta, Canada. Consequently, a broad evaluation of school-based media 
rograms was designed and implemented. (Hodges, Gray and Reeves, 1981) 

of this Evaluation was to ascertain what services were being provided 
in media programs, to measure the resources required to establish media 
programs, and to assess t he impact of media programs on student skills and 
a-t'titudes. This paper focuses on the effect of the audio-visual component of 
high school media programs on student attitudes and behaviours. It was 
•1scovered that media program use, and the instrumental importance placed upon 
the program used by students, was much greater in those high schools with media 
ptograms which make audio-visual materials, equipment and media specialist 
s&yices available to the students. 

Procedures 

Tne Sample 

The results reported below are based on data collected from fifteen senior high 
sthools (Grades X to XII) in the Calgary public school District during the 1979-
1980 school year. The enrolment in most schools was from nine hundred to 
sixteen hundred students. The media centres in these schools were typically 
staffed by one full-time teacher-librarian and two full-time library clerks. 
(In the fall of 1979, the number of full-time teacher-librarians was increased 
f~om one to two in four of these schools. The number of library clerks ranged 
from one to three full-time staff equivalents.) The r.ieodia centre budget is 
allocated by the principal in each high school from a school budget which is to 
cover instructional needs of the school (i.e., general expenses othei:· tnein 
salaries for teaching staff or capital expenses). Most schools have a budget in 
the range of $50,000 to $100,000 (1979 Canadian) and most media centres receive 
between $9,000 to $25,000 from the school budget. All fifteen schools in the 
sample provided a variety of academic and non-academic programs. (Three special 
high schools serving only handicapped students or providing only vocational 
education were ~eluded from the sample.) 
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Media Centre 

The Leisener Inventory was used to catalogue services provided by the media 
centre in each high school . (Liesener, 1973, 1976, 1978) A checklist or 
inventory of resource centre services originally developed by Mary Gaver (a 
administered in Calgary public schools in 1971) was refined in consultation 
Liesener. (Gaver, 1971; Gaver et al, 1971) In each high school, the Liese 
Inventory was administered to a committee composed of the teacher-librarian 
least four classroom teachers and the principal. Each of the 413 question·s 
involved a categorical "yes/no" answer. (The question measured the presene 
absence of each service or item, not its intensiveness or extensiveness in t 
media centre program.) If the administrator and teachers confirmed the 
librarian's assessment that a service was available, that service was score 
being present in the school. The 413 scores yielded by the Inventory provi 
profile of the socially recognized and acknowledged media centre services, 

Student Attitudes and Media Centre Use 

Each school was represented by two Grade XII classes in the academic progra 
twenty-two item questionnaire was administered to students in both classes. 
each item, students were given a statement about their attitude or behaviou 
vis-a-vis the media centre and then asked to indicate whether they "strongly 
agreed", "agreed", were "undecided", "disagreed", or "strongly disagreed" ~1 

the statement. The percentage of students with a response favorable to the 
media centre was calculated and assigned as the school score on that item. 
coding procedure did not measure the intensity of individual sentiment or 
the frequency of individual use of the media centre. Rather, these scores w 
indicative of the prevalence of favorable attitudes and behavior in the stu 
body. 

Site Visits 

As a check on these quantitative measures, site visits lasting two days wer 
carried out in each school. Impressions of library arrangement, organizatio 
and day-to-day operations were obtained from sturlents and teachers as well a 
from media centre staff. The goal-free evaluation methods of observation 
advocated by Eisner and MacDonald were employed. (Eisner; 1973; MacDonald, 
1974) Because of possible implications for individual careers as well as 
District policy, only very obvious and cross-validated results of the 
quantitative data analyses were reported. Quantitative results were conside 
only if affirmed by qualitative observations. Conversely, qualitative 
impressions were reported only if confirmed by the quantitative findings of 
survey. 
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Results 

fll""'!D Library Prograa. Three service areas were 
Br almost all senior high me<lia centres: Access, 
Setvices for Teachers and Students. 

found to be common to all 
Instruction and Reference 

Access included general services such as the provision of space for individuals 
f;'"d groups to use a variety of media. An array of materials are provided, such 
; s audio-visual equipment and software, books, newspapers, pamphlet files, 
periodicals and charts all of which can be used in the resource centre by 
•nudents and teachers. In addition, reservation, renewal and overdue procedures 
are provided so media hardware and software can be circulated. 

~11:struction provided individual and group instruction for students and teachers 
;; an "as- needs-arise" basis regarding reference and research skills. Reader 
guidance through individual student conferences and displays/exhibits was also 
found to be a common service . 

Reference Service·s for Students and Teachers included provision of reference 
tools (e.g. dictionaries, subject indexes, encyclopedia) as well as 
identification and acquisition services. For example, student needs are 
identified through personal contact, students are directed to existing lists of 
ettations, and arrangements are made for students to get materials not in the 
aedia centre. Similar services are available for teachers and, in addition, 
~ter-library loans are made and bibliographies prepared. 

Thus all, or almost all, senior high school media centres provide a core of 
Access, Instructional and Reference services. None of the core services extend 
into Production or Consultation. Thus every media centre is able to provide a 
basic program independent of "extended services" (i.e., Production and 
lionsultation). 

Differences in Media Centre Prograa. Some services were found to exist in 
some but not all schools. Those services that were present in at least four, 
but no more than eleven of the fifteen, schools were singled out for additional 
analysis. This variation between schools provided us with what might be termed 
a natural experiment to assess the impact of media centre services on student 
attitudes and behavior . The schools with a service could be regarded as being 
in the "experimental" or "treatment group", while the schools without the 
service would constitute a "control" group. If a me<lia centre service affected 
student responses to the media centre, a difference in student responses should 
exist between the schools receiving the service and those not receiving the 
service. The media centre services that appeared to make a difference for 
student attitudes and behavior are listed on Table 1. 

An inspection of the items presented on Table 1 reveals that most, if not all, 
Were explicitly related to the audio-visual (AV) functions of the media centre. 
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TABLE 1 

Media Centrel Services2 Related To 
Student Attitudes and Media Centre Use 

Basic AV Services 

"Teachers are directed to existing lists of citations that 
include 'nonprint' materials where possible." 

"Students may check out AV materials for use outside 
school." 

AV Production 

Stock "still picture cameras". 

"There is a photography function available to teachers and 
to students," and 
"materials may be used by teachers and by students in 
class," and 

outside school." 

"The Resource Centre! provides assistance to teachers 
and to students in the production of materials or 
adaptation of commercially produced materials." 

"Students may check out AV equipment for use outside 
school." 

Prepackaged AV Materials 

"As a regular service, the Resource Centre undertakes to 
evaluate for teachers the quality of user materials 
relevant to a given request, besides providing a selected 
list of references." 

"Students have direct access to filmstrips (silent and 
sound) (through materials systematically organized on the 
shelves) . " 

Service 

11 

11 

9 

10 

8 

9 

9 

8 

1 "Media Centre" is the label used by standard setting bodies in the 
United States of America. As Canadian standard setting bodies use the P 
"Resource Centre", the Liesener Inventory was modified to ref le ct Canadi 
terminology. 

2 Questionnaire items have been changed from interrogatory sentences to 
declaratory statements. Serial or contingent questions have been 
concentrated into one statement. 
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the schools suggested that these services might be grouped under 
Basic AV Services, AV Production, and Prepackaged AV Materials. 

Basic AV Services involved making teachers aware of nonprint materials and 
allowing students to check out AV materials. In practice, these services 
appeared to be geared to meeting classroom needs, with student awareness of 
the AV holdings of the media centre being linked to the awareness of their 
classroom teachers. These Basic AV Services supported an AV Production 
function and/or an emphasis on the circulation of Prepackaged AV Materials . 

The services grouped under AV Production focussed on photography. In some 
cases, photography was part of classroom-based enrichment programs for 
students who consistently completed assigned work before the others. In 
other schools, alternative formats for classroom projects catered to 
alternative learning styles of particular students, allowing them to select 
AV projects in place of more typical book-based reports . Librarians 
assisted classroom teachers in developing these projects by pointing out a 
wide range of resources that may be keyed to curriculum guidelines. The 
existence of photography in the media centre tended to be indicative of this 
more general, learning style orientation of teachers and librarians. 

3) In contrast to this emphasis on production, the services grouped under the 
heading Prepackaged AV Materials appeared to involve a more conventional use 
of AV in the classroom. Librarians helped teachers by previewing films and 
videotaped programs, evaluating their relevance to units being taught in the 
classroom. Students used filmstrips to introduce and illustrate class 
presentations, perhaps emulating their teacher's use of AV resources or 
responding to a requirement that assignments include multi-media resources. 
While AV Production tended to centre on generating alternative styles of 
learning for selected students, the use of prepackaged AV materials tended 
to involve individual or group projects assigned to the class as a whole. 
In practice, the reference and access services identified as Basic AV 
Services took on a slightly different form depending on whether they were 
sustaining an AV Production function or the use of Prepackaged AV Materials. 
However, in both instances, media centre services related to student 
attitudes and behavior supported classroom-based programs of instruction. 

Student Attitudes and Media Centre Use 

Four items, two measures of student opinions and two indicative of the nature of 
student use of the media centre, were strongly correlated wit 1·, most of the above 
AV related services. The wording of these items and an indication of the extent 
of variations from one school to another is presented on Table 2. The item with 
the highest scores concerns use of the library** outside of class . 

** See footnote 1 on Table 2 on terminology (i.e. , "library" versus "media 
centre"). 
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TABLE 2 

Student Attitudes and Media Centre1 Use 

Student Attitudes: 

"In my opinion, the school libraryl 
is very important for success in 
school" 

"I don't use the library very often 
because it is too much of a hassle" 
(Percent disagreeing) 

Media Centre Use: 

"I only use the library when I go 
there with the rest of a class" 
(Percent disagreeing) 

"I go to the library only when I 
have to" 
(Percent disagreeing) 

Percentage of Grade XII Students 
With Favourable Response 

Average 
School 
Score 

54% 

59~ 

72% 

59% 

Score of 
Highest 
School 

78% 

75% ' 

90% 

74% 

Score of 
Lowest 
School 

20% 

39% 

52% 

44% 

(N 2 15 high schools) 

I "Media Centre" is the label used by standard setting bodies in the United 
States of America. "Library" is the everyday word used by students in the 
schools surveyed. The student questionnaire therefore refers to the 
"library" rather than the "media centre". 
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While most Grade XII student_s report using the media centre outside of class 
time, the percentage who did so varied from 90% of the students in one school to 
52% in the school with the lowest score. A similar range of about 30 percentage 
points separated the most favorable and least favorable schools on items related 
to cliaate (i.e., no hassle) and non-required uae of the media centre, 
with the highest scores being 75% and 74% and the lowest scores 39% and 44%, 
respectively. However , the greatest variation between schools has to do with 
attributed iaportance of the library to success in school . In the school 
with the lowest score, only one student in five agrees with this statement. 
Almost eight in ten agree with this statement in the school with the highest 
score. (The frequency distribution of all four items approximates a normal 
distribution, with the score of two-thirds of the cases falling within one 
standard deviation of the average school score.) We shall see that the presence 
of AV-related services is associated with more favorable attitudes and extended 
use of the media centre by students. 

Correlation Between AV-Related Services and Student Responses 

Almost all of the AV-related services are strongly correlated with the four 
indicators of student attitude and media centre use. (See Table 3). On 
average, the percentage of Grade XII students who repo.rt that the library is 
important for success in school, that library use involves no hassle, they 
use the library outside class, and that they use the library on a non-
required basis is higher in schools with AV-related services. The presence of 
such an AV program appears to make a difference to the students. The strongest 
correlations tended to be with student climate (i.e., no hassle). The 
lowest correlations on Table 3 are between non-required use of the library 
and services supporting the use of Prepackaged AV Materials. Classroom 
presentations involving Prepackaged AV Materials frequently generate assigned 
work for students. With this in mind, we can see that these results suggest 
that the use of Prepackaged AV materials in assignments is only moderately 
associated with further non-required use of the media centre. However, these 
moderate correlations only serve to emphasize the magnitude of the other 
correlations between AV-related services and student responses • 
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TABLE 3 

Student Attitud~s and Media Centre Use 
Correlated With AV-Related Services (Pearson's rl) 

Media Centre Services: 

Basic AV Services 

List nonprint for teachers 
Loan materials to students 

AV Production 

Stock cameras 
Photography materials 
Photography assistance 
Loan equipment to students 

Prepackaged AV Materials 

Evaluate lists for teachers 
Filmstrips available to students 

Important 
for Success 

.73 
• 73 

.65 

.64 

.67 

.49 

.64 

.62 

Student Responses 

Climate 
(No Hassle) 

.83 

.83 

.80 

.79 

.63 

.71 

.62 

.62 

Outside 
Class 

.66 

.63 

.63 

.59 

.62 

.63 

• 51 
.37 

(N = 15 high schools) 

1 The percentage scores of student responses (the dependent variables) are both 
interval variables and continuous variables. As such, Pearson's r is the 
appropriate correlation coefficient. This statistic has the added advantage of 
providing an indication of the extent to which the variation in the dependent 
variable is associated with the variation in the independent variable. The 
statistically "explained" variation is equal to the squared Pearson's r 
coefficient, r2. 
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!a Centre AV Program 

correlation between listing nonprint materials for teachers and loaning AV 
rials to students for homework and/or personal use (i.e., Basic AV 
ce•, Tables 1, 3, and 4) is perfect (r ~ 1.00). (See Table 4) While the 

~r correlations listed on Table 4 are not perfect, many are extremely high, 
testing that most of the identified services and holdings tend to co-exist as 
t of an integrated pro~ram . (Indeed, this problem of multicolinearity 
vented us from using multivariate regression analysis to isolate the 
pendent effects of each library service.) The stocking of cameras, 

tography and loaning equipment to students all have to do with AV Production, 
all interrcorrelations amon~ these services are greater than or equal to r = 

8 (80% of the correlations are greater than or equal to r = 0.72). Services 
~ted to the use of Prepared AV Materials are not as strongly or consistently 
related with elements of AV Production. 

TABLE 4 

Intercorrelations Among Elements of an AV Program 
(Pearson's r) 

Kedi.a Centre Services: 

Services 

List nonprint for teachers 
Loan materials to students 

V Production 

Stock cameras 
Photography materials 
Photography assistance 
Loan equipment to students 

Rrepackaged AV Materials 

I , Evaluate lists for teachers 
8. Filmstrips available to students 

Basic 
2 

1.00 

Production 
3 4 5 6 

• 74 .85 .64 .74 
74 .85 .64 • 74 

.86 .87 .72 
• 7 5 • 58 

• 6() 

Packaged 
7 8 

• 7 4 • 64 
.74 .64· 

.44 • 60 

.58 .47 
• 13 • 46 
.44 .60 

.60 

:age of ~: 
ldent 

rhe 9• AV expenditures 

(N 15 high school) 
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Library expenditures on AV materials and equipment clearly have a differen 
relationship to these two different components of an AV program. The 
correlations are moderately strong with AV Production, particularly with 
assistance in photography (r z 0.67). In contrast, the correlation betwee 
expenditures and Prepackaged AV Materials is all but nonexistent (r • 0.16 
0.12). It would seem that AV Production, but not accessing Prepackaged AV 
Materials, is contingent upon the level of funding. 

A search was made to discover other possible preconditions or inputs that 
be required to establish an AV program. Such factors as: (1) experience 
qualifications of the librarian, (2) the number of librarians and clerks, ~ 
seniority of the principal, (4) bussing of students, (5) average ability se 
of the student body, (6) the number of students enrolled, (7) the socio-eco 
status of the neighborhood, and (8) the age of the school were simply 
uncorrelated with the presence or absence of any of the elements of the AV 
program identified. Campbell and Stanley give us some basis for assessing 
import of these non-findings. They stated that while " ••• correlation does 
necessarily indicate causation ••• " causation " ••• does imply correlation". 
(Campbell and Stanley, 1963: 64) Unless measurement error is a signific-an 
problem, these non-findings suggest that an AV program does not depend on a 
number factors that have served to limit the introduction of other educatio 
programs. The size of the school budget and of the overall media centre bu 
were correlated with the size of library AV expenditures (r = 0.60) and, in 
way, may have an indirect effect on the possibility of AV production in the 
media centre. However, the surprising conclusion is that an AV program may 
dependent only on AV expenditures, and then only for the production of AV 
materials and not use of prepackaged materials for classroom presentations. 

Discussion 

Topics related to the work we are interested in are learning styles, 
teaching and curriculum implementation as explored by people such as 
Gregorc, Rita and Kenneth Dunn; Bruce Joyce and Marsha Weil; the Institute f 
the Development of Educational Activities (I/D/E/A), and Jack Gibb. 

Firstly AV production, as enrichment, caters to learning styles. In turn, 
catering to student learning styles appears to be related to teachers' 
abilitites to recogniz~ and accommodate individual student learning preferenc 
not provided for in the classroom. In schools where the AV component was 
present, classroom teachers were offering students a wider variety of researc 
opportunities . For example, students were observed gathering and reporting d 
by independently listening to audio tapes or reading, watching a movie in a 
large group, participating in a small group discussion, making posters, sewi. 
period costumes or making a set of slides with a friend. In turn, students 
reported positive attitudes. This lends some support to Rita and Kenneth Dun~ 
and Anthony Gregorc's theories that successful learners are those whose learn! 
preferences are accommodated . (Dunn and Dunn, 1977; de Luna, 1982) 
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ondly, the models of teaching adopted by the majority of. teachers in a school 
"j1 likely determine Basic AV Services. In those models of teaching where the 
iacher motivates and initiates student inquiry, then media programs are 

ected to provide a variety of resources in response to a variety of learner 
#Paands as needs arise. Examples of such models are Herbert Thelen's "Group 

sdgation: Democratic Process As A Source" and Bryon Massialis and Benjamin 
~:~s "Inquiry in Social Studies " . (Joyce and Weil, 1980 pp. 226-240, pp. 310-
nJl our observations revealed that in schools where teachers focussed on 
teairning through student inquiry, then Basic AV Services were provided . This 
flf particularly evident in the Social Studies and Language Arts areas. It is 
tot surprising that in the same schools where the Humanities teachers relied 

avilY on the media program, that the AV budgets were high • 

6lrdly, certain organizational models are likely to nurture an AV Program. 
;;dels such as the I/D/E/A Change Program for Individually Guided Education 
r.G.E.), promote the AV component because a basic premise of such a model is 

clrat students assume increasing responsibility for their own learning . 
(Implementation Guide, 1975) Independent student enquiry assumes that at least 
ceachers are oriented to prepackaged materials for individual student access as 
opposed to provision of class sets of textual materials. Furthermore, 
curriculum implementation which recognizes and rewards student discovery appear 
t be facilitated by media programs which include opportunities for students to 
~ actively engaged in creativity. Media production offers to students such 
opportunities if students are encouraged to do some risk taking - to explore 
alternatives and thereby "make sense" of new curriculum knowledge. (Swarthout, 
1966) Of course risk-taking by students also requires risk-free teachers, a 
notion applauded by Jack Gibb, Charlene Swarthout and Ralph Peterson. (Gibb, 
!961; Swarthout, 1967; Peterson, 1979) 

1'00 often, teachers harried by perceived curriculum demands feel that there is 
no time for a mediated approach to learning - no time to adapt instruction to 
student characteristics, no time to appraise how students feel about their 
schooling. But as John Goodlad asks, "How many institutional curricula have 
~en influenced by student reactions to and perceptions of the programs they are 
experiencing? (Goodlad, 1979) Those schools willing to support the AV 

be validating the Personal Domain in their actual practice of 

In practical terms, teachers who feel leas bound by a curriculum may also be 
~eachers who have a high integration index as described by David Hunt (Joyce, 

· 1980), Teachers with a high integration index are more likely to be able to see 
-Opportunities for simultaneous alternate student approaches in response to 
students' immediate interests and abilities. This has organizational 
implications for both teachers and students. 
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CONCLUSION 

Initiated as part of a larger evaluation of school library programs by th 
Calgary Board of Education, this paper focusses on the impact of the AV 
component on students . We found that the existence of the AV component ~ 
associated with students valuing, and extensively using, the library prog 
These findings may have some implications for those concerned with student 
learning styles, provision for models of teaching and curriculum 
implementation. 
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ABSTRACT 

This paper provides a theoretical model for understanding the 

visual event. The premise is that a visual event has two levels of 

the surf ace understanding: 

(experience) level. 

(descriptive) level and the deeper 

A person needs both levels to comprehend and 

appreciate images, and each level affects the other. A person's 

perspective or point of view is an important part of the visual event ; 

the perspective depends upon the background of the person, the actual 

experience of the visual event in terms of amount of involvement, 

sensations, effects, etc., and the reflection afterward. What an 

individual perceives in terms of structure and elements also influences 

and is influenced by the background of the individual, the experience of 

the "seeing,a and the reflection upon that "seeing" experience. The 

model presented here is far from complete and the empirical evidence 

necessary for its support may well be too difficult to obtain until we 

know more from other research efforts in psychiatry, neurophysiology, 

brain chemistry, visualization and emotional/cognitive structure about 

how man thinks. 

It is important to teach students that knowing and seeing involve 

these two levels of understanding and that seeing a visual event is more 

than a process of collecting data. By using mental images, exploring 

intuition and examining their visual perceptions, students can find a 

deeper level of understanding that lays the groundwork for concept 

formation and thinking. We need to take another step in the development 

of creative thinking by including practices, research and theory on 

strategies for understanding the visual event and thinking visually. 

I 
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With this step, the visual event becomes not just an external 

perceived by the learner, but a means to creating his own visual 

in the mind. 
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A THEORETICAL MODEL FOR UNDERSTANDING THE VISUAL EVENT 

Introduction 

Educators practice theory consciously or unconsciously and often 

formulate and generate theory from practice, refine theory by research 

and give theory credibility through both practice and research. In like 

manner, I present here the theoretical model for understanding the 

visual event as a proposition to be tried, questioned, researched and 

refi~ed. Since visual events are everywhere in our lives, it is not 

surprising that there has been much research on visualization, mental 

imagery, dual coding, visual learning, visual literacy and visual-based 

instruction. However, the concept of the visual event, whether it be 

external or internal, has been elusive. 

certain research traditions. 

Perhaps this is so because of 

Traditionally, theory building requires the researcher to test 

propositions and hypotheses by observation, examination, and 

measurement, but human behavior is not as easy to measure or categorize 

as, for instance, the properties of a given chemical. How, when, where, 

why and what we learn involves inner mental processes that remain 

difficult to catalogue and explain. Though the brain and compute-r 

analogy is often made by behaviorists, instructional designers, and 

educators to explain the learning process, I cannot accept this analogy. 

Learning is more than a process of collecting data, and while the 

computer has two distinct systems, hardware and software, the mind does 

not. The hardware components of a computer have specified functions and 

can be replaced when they wear out, but thus far we have not been able 

to do this with the brain. The software of the computer, which can be 

modified by man or another computer, tells the computer what to do. 



Visual 

Harth (1982) wrote that the living brain has no such instructor: 

The brain 
Nietzsche 
I will.' 
which in 
brain as 
hardware. 

does not follow instructions, it simply functio 
remarked that 'a thought comes when it wills, not W<b 
Memory, motivation, associations - all the chang 
a computer would require instructions occur in t b 
a result of changes in the structure itself - t 

(p. 232) 

In the brain, the structure or system (which 

undergoes continuous physical changes, interacts with 

its information residing within itself. The system 

rather than mechanical. 

Just as we cannot say that the brain corresponds completely 

computer, we cannot, at least at this point in our knowledge, 

that theories of human learning and their practice conform completely 

the scientific method. Educators would feel more comfortable and sec 

if they could prove all learning theory by empirical research, but • 

empirical proof may not be possible. 

The ultimate question that has to be asked by educators is how mu 

does traditional empirical research contribute to the advancement 

knowledge on learning? The "bales of published research" (Goodma 

1962, p. 225) have satisfied administrators, professors and researchers 

but how much do we know about how we learn .and think? Sometimes 

adherence to empirical research for theories in education may 

stifling effect on innovation and practice. Al though the model 

presented here is far from complete, the empirical evidence necessa~ 

for its support and credibility may be too difficult to obtain until we 

know more about how we think through psychological and 

neurophysiological research. 
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Visual Event 3 

The model of the visual event consists of the surface level, which 

includes perspective and structure and elements, and the deeper level, 

which is the experience of truly "seeing." 

Visual Event 

Images arouse interest, motivate us to action, trigger emotion, and 

help us to recall past experiences. We can learn to read or understand 

visual language through the study of the visual event - its elements, 

structure, syntax, and subtleties. Through images we see meanings, 

metaphors, analogies, categories, qualities, and interpretations. If we 

are visually literate, we are able to understand (read) these visual 

events and get meaning and pleasure from them. Also, we can use visual 

events to convey our own messages, thoughts and feelings. 

Advert~zers are adept at manipulating us with images. Key (1976) 

wrote about the hidden implants of images in America's mass media and 

how these images program and condition our subconscious minds. 

Many political groups have been able to use images to control and 

manipulate people through mass rallies, pageantry, and visual symbols. 

Obviously, we must guard against these visual and verbal manipulations. 

Effective education means that we can understand, use and appreciate the 

wealth of visual information that is available to us: we must become 

literate in the use of visual in.formation and the images we see and 

create in our own minds. 

The visual event occurs not only as a result of stimuli in the 

external world, but there are also visual events or images created by 

our own minds. Psychologists and researchers such as Bry (1978), Paivio 

(1969, 1971, 1975), McKim (1972), Patten ( 1973), Haber {1968, 1969, 

3t:i2 



1970), Hagen (1974), Winn (1980) and Flemi ng (1977) have been 

with these mental images. In fact, Samson (1965) said, "We 

realize that 'things' exist not in the 'outside world' but in 

(p. 28). We do interpret waves of sensation from stimuli of the 

world, but we also invent our own stimuli within our minds 

daydreams, mental imagery, imagination, and visualization 

1976; Singer & Switzer 1980; Lazarus, 1977; Singer, 1966; Winn, l 

Hortin 1981a, 1981b, 1982). 

Visualization or mental imagery offers individuals creative way, 

preparing for the future and for problem solving (Hortin & 

press). Visual rehearsal of future events in one's mind is 

for coping with change or the experiences of new technology. 

for example, a school decides to purchase microcomputers for 

mathematics program. The adoption of this new curriculum 

visually rehearsed by the members or the curriculum committee 

anticipate problems, advantages, disadvantages, consequences, choie 

and strategies. 

Another example of visualization in education would be t o ll 

students mentally rehearse the process and sequence of performing sc 

psychomotor skill before they actually perform the skill . 

class a student might visually rehearse the steps to working 

lathe before he performs the task. 

I believe that understanding the visual 

description of the visual event and (2 ) t he experience 

before, during and after the event. The description involves t~ 

viewer's examination of the visual event from dif ferent perspectives and 

the awareness of the structure and element s of the vi sual event. 
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Visual Event 5 

Perspective 

Perspective in this model refers to the conditions that affect 

the visual event. Such conditions include time, space, 

objective/subjective continuum. An event manifests 

itself depending upon one's time and space conditions. When one "sees" 

and where one "sees" the event affects his perspective. A popular 

television show, "The Twilight Zone," presented story after story about 

confused characters who were out of step with reality because of changes 

in their time and space conditions. 

Another old television show, "You Are There," "interviewed" people 

(some of them famous) on the scene at major historical events and thus 

played upon the television viewer's distanced perspective. Transporting 

oneself to a different time or space opens up different perspectives, 

brings new knowledge, and is a possible step toward alternative, 

creative thinking or intuitive wisdom (Quick, 1981). 

There are many ways the classroom teacher can offer experiences in 

changing point of view. Ambrose Bierce's short story "An Occurrence at 

Owl Creek Bridge" and the excellent film made of that story are good 

examples of changing time and space conditions and thus changing 

perspective. 

Getting students to understand this concept of time and space in 

its relationship to mass media is critical and fundamental if our 

society is to remain free from images that have the potential to 

manipulate us. 

Other conditions of the perspective are assumptions and an 

objective/subjective continuum. A teacher might, for instance, compare 

the flow of information via mass communications about three wars: World 

381 



War II, Korea, and Vietnam. The conditions for viewing these wars 

and are very different. A war in Europe in the 1940s is perceived 

a certain objectivity or subjectivity that differs from the Vietnam 

not only because of the greater time distance but also by virtue o~ 

symbol systems and technology used to present the visual events. 

1940s American citizen received news of the war from newspapers 

newsreels. In some respects film footage from the 1940s with its bl 

and white, grainy film and documentary style seems more real to us 

and more acceptable than the small screen, clearer, 

news clips of Vietnam that we watched every night. Admittedly, 

differences in the conditions surrounding the two wars play a part 

our perspective, but also the symbol system and technology affect 

objective/subjective condition of our perspective and the 

about the veracity of those visual events. The images of 

War made us shocked, incredulous, questioning, angry and tired. 

War II visual events caused the same range of emotions, but the 

did not become as overwhelming and finally numbing because the 

media technology was not as advanced. 

Structure a,ru1 Elements 

Another apsect to the descriptive level is that of structure 

elements. Writers from art philosophers 

and Eisner (1972) to symbol systems and communications experts such 

Goodman (1968), Olson (1974), Gardner, Howard and 

Salomon (1979) have written much on structure and elements. 

(1969) wrote: 

The visual medium is so enormously superior because it offers 
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Visual Event 7 

structural equivalents to all characteristics of objects, 
events, relations. The variety of available visual shapes is as 
great as that of possible speech sounds, but what matters is 
that they can be organized according to readily definable 
patterns, of which the geometrical shapes are the most tangible 
illustration. The principal virtue of the visual medium is that 
of representing shapes in two-dimensional and three-dimensional 
space, as compared with the one-dimensional sequence of verbal 
language. This polydimensional space not only yields good 
thought models of physical objects or events, it also represents 
isomorphically the dimensions needed for theoretical reasoning. 
(p. 232) 

Reading visual events involves an understanding of their structure 

and elements. The quintessential study of structure and elements for 

teachers can be found in the feature film. For example, color, 

direction of light, illumination, movement of people and objects within 

a frame, placement of people within a frame, and sequence of frames are 

used in cinematography to produce certain meanings on the screen. These 

are the elements that describe a visual event which affect our 

experience and hence our understanding. Ingmar Bergman's film, "The 

Seventh Seal," an allegory of the Middle Ages, presented the viewer with 

variations of light and subtle gradations of tone from black to white 

(Bobker, 1979, p. 55). The use of these tones gave the film a mood of 

foreboding, mystery, darkness and despair. The deeper structure of the 

film was thus realized not only from the characters, plot and acting 

(subject content), but from the dark images and mood created by the 

lighting elements. Roman Polanski used the elements of lighting and 

color tones (brown, yellow and gold) to duplicate the lighting of the 

1930s in his film Chinatown, the 1930s being the time which the story 

occurs (Bobker, 1979, p. 80). In Bound .!,Qr Glory, Hal Ashby and his 

cinematographer, Haskell Wexler, captured the imagery of the Depression 

years through control of color and film grain (Bobker, 1979, p. 76). 

The dusty look in the film makes the viewer to believe he is seeing the 
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Dust Bowl of the 1930s. Sequence of shots, composition, color, ang:i 

and lighting all immerse us viewers in the symbol system medium so 

we no longer just see the visual event; we live it; we experience 

visual event. All of this depends on whether the director, actot? 

cameramen and editors are successful in handling structure and 

of the visual event. 

~ Experience 

The experience of the visual event is on three levels . 

level might be called "before-the-event" and this level is based on t 

background and previous experiences of the viewer. 

said, "The meanings of pictures are not in the pictures themselves, bll 

rather in what we bring to the pictures." The second level is th 

"straightforward experience" (Ihde, 1979, p. 45) or the event/experienc 

as it happens. An individual experiences a visual event and become 

involved with it; he attends to the experience; the experience is real. 

The third level is thinking about the experience or reflection on th 

visual event. 

A model for the visual event is provided in Figure 1. The 

is that a visual event has two levels of understanding: the surface 

(descriptive) level and the deeper (experience) level. Both levels are 

needed to comprehend and appreciate images and each level affects the 

other. A person's perspective or point of view is an important part 0£ 

the visual event, and perspective depends upon the background of the 

person, the actual experience of the visual event in ter ms of a.mount of 

involvement, sensations, effects, etc., and the reflections afterward. 

Struct ure and elements also influence and are influenced by background, 
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Visual Event 9 

the actual experience and the reflection upon that experience. 

Salomon and Cohen (1976) theorized that coded messages are never a 

raw message, but represent a format as well as content. The code used 

biases the information. Handling of coded messages has two 

requirements: "The activation of mental skills relevant to the 

psychological requirements of the representational format used in the 

message, and the acquisition of the knowledge entailed in the message" 

(Salomon & Cohen, 1976, p. 6). Some ability is needed to handle the 

code of the information, whether it is verbal mediation or visual 

mediation. A strategy or training for understanding the experience of 

the visual event is a possible solution to handling some coded 

information. One direction for empirical research in this area might be 

to continue the memory and dual coding research conducted by Paivio 

(1971) and Canelos (1980). 

Paivio (1971) reported on some memory experiments comparing 

pictures (imagery), abstract words and concrete words and found 

"imagery-concreteness" a better predictor of memory performance than 

abstract words (p. 242). "The number of items correctly remembered in 

such tasks uniformly increases from abstract words, to concrete words, 

to pictures" (Paivio, 1971, p. 242). Paivio's (1971) research supports 

the view that either images or words, or both, serve as memory codes for 

remembering items effectively. 

Paivio (1971) explained that dual coding aids in recall because 

items are stored in both the verbal and nonverbal code, or at least the 

items are experienced in both forms of coding (p. 207). Words are not 

only read or heard, but evoke referent images. For instance, if the 

subject knows that verbal recall will be required in an experiment, the 
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subject may verbally label pictures (Paivio, 1971, p. 207). 

increased availability of both codes increases the probability of 

recall because the response can be retrieved from either code-- one 

could be forgotten during the retention interval, but verbal re 

would still be possible provided that the other is retained" (Paa 

1971, pp. 207-208). Such research linked with introspective 

(Hortin, in press) to the visual event experience could have impor 

implications for understanding imagery processes. 

Canelos (1980) conducted research on three 

dealing with visualization and their effect on learning. The first 

of strategy was called Copy Strategy which "required the subject to r 

a mental image of the perceived visual stimuli information" (Canel 

1980, p. 17). The second was called Relational Strategy, which invol 

coding information in visual and verbal modes. Canelos (1980) also u 

the "peg-mnemonic system, a memory technique used to facilitate m 

and recall" (p. 17). Ausubel (1966) provides the theoretical basis 

the peg-mnemonic system. "The Hierarchical Strategy employs 

processing advantages of both imagery mediation and the peg-mnemo 

system" (Canelos, 1980, p. 17). The Hierarchical Strategy allows 

learner to store the information logically. Canelos (1980) defined 

Hierarchy Strategy: 

Hierarchy-- the formation of a cognitive or mental hierarchy 
means that information is stored in a structured network. 
Inclusive information will form nodes with related information 
subsumed under each node . All the information will interrelate. 
(p. 18) 

Canelos (1980) found that the "Hierarchical 

facilitated learning significantly better than the Relational Strated 

or the Copy Strategy" (p . 18). In the study, retention was al.91 
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Visual Event 11 

considered and after one week, Caneles (1980) found that the 

Hierarchical Strategy had "little loss of acquired information" (p. 19). 

Related mnemonic and image memory studies include those of Hadamard 

(1945), Whorf (1956), Pressley (1976), Paivio (1975), Bower (1972), 

Collins and Quillian (1972) and Fleming (1977). 

Fleming (1977) wrote: 

In sum, I assert that the XaY in which pictorial stimuli . 
influence thought and memory processes is becoming an 
increasingly pivotal issue in the media field. It is also 
becoming a research and theory issue in other fields of 
education such as reading, cognitive development, special 
education, and vocational education. It may be necessary to 
generate new learning theories, new ways of thinking about 
learning, in order to explain and understand the memory effects 
of picture. (pp. 48-49) 

In summary, there is a connection between the description and 

experience of the visual event. Perception involves the active 

processing of information by the perceiver in response to stimulus 

(Murch, 1973). Turbayne (1970), Taylor (1960), Dondis (1974), Gregory 

(1970) and others agree that an important aspect of perceptual 

development is the understanding of visual structure and elements that 

make up the visual event. Visual imagery and symbolic systems are 

thought to be means to visual thinking (Fleming, 1977; Salomon, 1979; 

Majure, 1976; Arnheim, 1?67, 1969; Paivio, 1969, 1971; Samples, 1976; 

Bry, 1978; Hortin, 1981a, 1981b, 1982; Hortin & Bailey, in press). 

Teaching students to be cognizant of the experi ence of the visual 

event involves sharing mental strategies that use mental imagery, 

visualization, mnemonics, dual coding and symbolic systems to store 

information, interpret and develop new ideas, and solve problems. We 

need to take another step in the development of creative thinking by 

i ncluding the research and theories on strategi es and methods for 
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understanding the visual event and thinking visually. 

the visual event becomes not just an external reality perceived by 

learner, but a means to creating his own visual events in the mind. 

Description 

1. Perspective 
Time 
Space 
Assumptions 
Objective/Subjective Continuum. 

2. Structure ~ Elements 
Features 
Classi.fication 
Quality 
Operation Analysis (changes) 
Analogy 
Metaphor 
Movement 

Experience 

1. Background 
History 
Knowledge 
Sociological aspects 
Psychological aspects 
Economical aspects 
Intelligence 

2. Straightforward Experiencll 
Character 
Involvement 
Reality 
Sensation 
Effect 

3. Reflection 
Thinking about the 
Visual Event 

Figure 1. Model for Understanding the Visual Event 
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This study investigates the relationship between co9nitive style, 

field independence-field dependence, proctor/student interactions and 

achievement of undergraduate students in a Personalized System of Instruc

tion (PSI) course (Keller, 1968) . The results should he1p identify how 

cognitive style influences behavior in different instructional settings 

and may further reveal the importance of matching students ' learning styles 

and instructional methods . 

Cognitive Style 

Field independence-field dependence, the cognitive style examined in 

this study, was measured by the Group Embedded Figures Test (GEFT) (Witkin, 

Oltman, Raski n, & Karp, 1971 ) . This test measures a persons ability to 

identify a simple geometric figure visually embedded in a complex design. 

The higher a person scores on the test, the more field independent the 

individual. Field independent persons are those who tend to process informa

tion with greater isolation from their environment . Thus, they have been 

shown to have less sensitivity to social cues and less developed interpersonal 

skills; they tend to process information more analytically since parts of 

their environment are more apparent to them. Fi eld dependent persons (lower 

score on the GEFT) are those persons who tend to process information with a 

greater connectedness with their environment. This has been shown to foster 

the development of a more personal orientation and an ability to get alon9 

with others, which is used, in many instances, to help them structure their 

experiences (Witkin, Moore , Goodenough, & Cox, 1977). In regards to achieve

ment, Wachtel (1968) stated that tests of field dependence can be viewed as 

tests of abil i ty and cited correlations with some standardized tests and 
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academic ability to support this argument. 

Since field dependent persons rely on external sources of informati 

to help them structure their experience, and since the PSI setting Provi 

an opportunity for interaction to occur which might be helpful in obtain. 

ing this information, the social behaviors of field dependent students 1n 

PSI setting can be expected to differ from those of field independents. 

Specifically, the question to be answered by the present day study was: 

Will course achievement be affected by the differing social behaviors of 

students? 

Method 

Sample 

Subjects of the study were 53 male undergraduates enrolled in three 

sections of a college course usin~ a PSI methodology. The participants we 

sophomores, juniors, and seniors majoring in either industrial teacher edi; 

tion or industrial technology. The course is required for both academic 

majors. 

Instructional Methods 

The course, Cybernetics, met six hours a week for 10 weeks. Most of 
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instructional activities involved the use of sophisticated laboratory equili" concer 

ment; thus, students performed most course requirements in an open laborato T 

setting . record 

In the 1 aboratory, students were _free to interact with each other and Provi d 

often entered and left at will. Three proctors were stationed in the labori labora 

tory to assist with the performance of the instructional activities, answer follow 

questions, and administer tests. Lectures were conducted periodically in at the in 
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Procedures 

During the first class period of the three sections of the course, the 

Group Embedded Figures Test (GEFT) was administered to students. Scores on 

the GEFT can range from zero to 18. Witkin, et al. (1971) report a norma

tive score of 12 for males in a liberal arts college. This score has been 

used in numerous studies to identify field dependent and field independent 

persons. The participants in this study were assumed to represent a popula

tion that characteristically scores higher on tests such as the GEFT (e.g., 

Barrett & Thornton, 1967). Therefore, a score of 13 or below was used to 

elassify field dependent students while those scoring above 13 were classi

fied as field independent students. 

Dependent Variables 

Achievement was measured through the use of the final grade in the course 

and Grade Point Average (GPA). To measure the frequency of proctor/student 

interactions, three categories of interactions which were assumed to occur 

in the PSI setting were identified: a) Spec)_n~e to the course activities 

or objectives; b) ReJ.a..ted to the content in some manner, but not directly 

related to the course activities, and, c) UnJteJ.a..ted to the course interactions 

concerned with non-academic matters. 

These variables were operationalized by having proctors observe and 

record the interactions which students initiated with them . Proctors were 

Provided with a pocket-sized notebook which they carried with them during the 

laboratory sessions. After an interaction occurred, the proctor recorded the 

following information in the notebook: the name of the student, the date of 

the interaction, and the category of the interaction. 



The reliability of proctors observations was of special concern in ~ls 

study. As such, proctors were trained before the course and provided 0~ 

portunities to discuss special cases during the course. In addition, Proc. 

tors were observed in the laboratory setting by the investigator . At the 

end of each observed session, the observer and the proctors compared ~~r 

records. The re 1 i ability of proctors 1 observations was computed from tbest 

comparisons . 

Results 

The results of the study were as follows: 

1. There was a total of 23 field dependent and 30 field 

students from the three sections of the course. 

2. There were no significant differences between groups 

in their final grades (!. (52·) = 1.01, .E. = . 99 ) or GPA's (! (52} 

1.15, .E. = .41 ) . 

3. There were no significant differences between groups of studen 

in their final grades while using GPA as a covariate, (f (1, 

.676, E. = .41 ). 

4. There was significant rating agreement between the 

recorded by the proctors and the observer, .!:. = .94 (£.~.01 ) . 

5. Using the MANOVA procedure, there was a significant 

ratio between field dependent and field independent students 

all sections were combined. The univariate F ratio 

interaction variable was significant in all sections . 

6. Using the discriminant analysis procedure, the number of Spe 

interactions initiated by students was signi f icant 

between the two groups in all three secti ons. 
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7, The standardized discriminant function coefficient loaded in 

the heaviest for field dependent in all sections. The Un1te.la.:ted 

interaction variable was significant in one of the three sections. 

Discussion 

The results of this study indicate that there were significant 

~i fferences in the social behavi ors between the two groups of students within 

the PSI course. And, the groups did not differ in their achievement. Among 

field dependent students there was a significantly greater tendency to obtain 

specific course information through social contacts initiated with proctors. 

There were no significant differences in the frequency of Re.la-ted or Un1te.la,ted 

interactions. 

The results may provide a case in point of how persons' behavior will . 

vary in the extent to which they rely on external referents in the settinq. 

Witkin, et al . (1977) report that field dependents tend to seek information 

from those persons who are seen as valid sources of information. Presumably, 

field dependent students viewed the proctors as valid sources of information 

and used their (the students' ) more developed social skills to obtain this 

information. Field independents have learned to rely on internal referents 

to either obtain information or to structure their experiences. Thus, they 

were shown to initiate fewer interactions with proctors. 

The results have added mean ing since students did not differ in their 

achievement. Therefore, within this PSI self-paced course, a wide range of 
11learning styles 11 were accomodated . This suggests that social behavior may 

be one way in which students adapt to various i nst ructional settings and, 

thus, should be of concern to course developers and instructors . 
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Whi le the results are consistent across three sections, 

sizes were much smaller than recommended. Cronbach and Snow 

commend that in order to achieve statistical power, at least 

be used per treatment. Therefore, the resul ts reported must 

with caution. It would be fruitful and prudent to conduct additione 

research with larger smaple sizes. 
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.INTRODUCTION 

It is ironic that Maryland, a state that was a pioneer in the 
television for instruction, never undertook a coMprehensive, 
investigation of the extent and nciture of this powerful and pervc1si~e 

"ediuM ' s use in its schools until quite recently. That study <Johnson & 
Keller, 1981 > included a Mailed-questionnaire survey of 200 scho~s 

throu9hout the state chosen by "eans of a stratified randoM saMpl1q 
algorith" with selection probability proportionate to school size. 
school was regarded as the basic sa"pling unit, and within each scho~ 

·- inf or11at ion w<1s sol i cite.d froM the pri nc i p;;-11, the librc-1ry l\edi a specialist, 
and five rando"lY chosen teachers. Separate questionnaires were developd 
for each of these three groups using as a starting point the instruftenU 
develope.j b.y Dfrr ~ Pedone (1979) fm· their nc-1tional study as well a set of 
pr ototype instru"ents -intended for use in a future nationwide survey. 
Unlike the national study, the Haryland stwjy included a sub-population of 
library "edia specialists because the state h~s fairly articulated Media 
pro9rat1s integrating book and non-book Materials with varying degrees ~ 
success. ~e were interested in knowing to what extent these profess1on~s 
played a gatekeeper role in the utilization of ITV. 

The Haryland study e"phasized four areas of investigation: 
1) Availc:tbiiity of pro•3raMMing, signal, pre-recorded t1c1terials, local 
production activities, and hardware. 
2 > Co1111it"ent to ITV .l.1se; including financing, support and advisory 
personnel, opportunities · ror in- service training, and research a~ 
evaluation projects. . ~ 

3) Actual . use of ITV includi~g tiMe used, nuMbers of students involved, 
pro9ra11s and series regularl~ v~ewed, and related Media. 
4) Attitudes towa~d ITV, such as perceptions of facilitating and hinder1~ 
facton, potentir.11 uses of the Mediuft, and value JudgeMents of 
instructional technologies in general. 

The Maryl and ITV Study achieved a relative high response rate for surve~ 
of this type ~70% of teachers, 84% of principals, and 85% of Med~ 
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specialists>, allowing a reasonable degree of confidence to be placed in 
the data. The final project report , however, provides only descriptive 
statistics on the separate sub-populations . A nuMber of finer-grained 
investigations of the data are in order, particularly in the area of 
factors which influence productive use of ITV in the classrooM. What are 
the various attributes -of ITV users which differentiate theM froM 
non-users? In a recent paper, Johnson & Keller (1982>, seeking points of 
coMparison with an analysis of the deita fro" the national survey undertaken 
by Korb ~ Pedone <1980>, viewed only data froM teachers to deterMine the 
characteristics of ITV ~sers. Teachers who regul~ly used ITV were those 
who, aMong other factors, had been using it regularly in years past, would 
use it even More under optiMLIM conditions, find it easy to get a set, see 
Many positive educational outco11es· froM its use, enjoy <:1 hi•3h qLrnlity of 
reception, have easy access to the acco11panying prograM guides. This paper 
describes an exploratory study delving soMewhat deeper into· the data by 
including inforl'lation fro" principals and library Media specialists. 

HETHOD 

The data froM the teache r , principal, and library Media specialist files -
were coMpressed by deleting soMe itel'\s useful only for local decision 
Making and 11anagel'lent i nforl'lation. In addition, soMe discrete iteMs were 
condensed into arbitrary additive indexes . The i ndividual files were then 
sorted on a co1111on key and Merged so that selected data froM the principal 
and library Media specialist were appended to the data record for each 
teacher -- in effect regarding the characteristics of a teacher's principal 
and Media specialist as attributes of that teacher ' s environMent. Because 
there were schools in which at least one teacher responded to ot~ survey, 
but the principal or Media specialist did not, the new file thus created 
was reduced so11ewhat in size. In addition, all records were culled which 
indicated that no Means for receiving ITV pro9raMMing were available. The 
resulting file contained records for 592 teachers out of the 696 teacher 
questionnaire~ -originallY ~eturn~d. · 

The a11ount of ITV use per week was regarded as the dependent variable in 
subsequent analyses . jased on si11ple correlation analysis and exaMination 
of scatterplots, the 10 Most robust independent variables in the teacher, 
principal, and Media specialist subsets of characteristics were retained 
for further exa11ination. A series of forward-stepping Multiple regression 
analyses was then perfor11ed on the dependent variable using first the 
individual subsets and then co11binations of subsets based on those 
independent variables which appeared to yield the largest coefficients of 
deter11ination and at the sa11e ti11e have stable regression coefficients. 
This cautious, probing Method we believed was superior to the "kitchen 
sink" Methods so11eti~es used in 11~lt i~1e regression analysis. Because 
surveys exhibit the 'iMperfections · found in the re <:1l world, there are 
usually Missing data, and because f~~ coMputational procedures do ei 

lis twise deletion of ~issing . da ta, eac~~ ~nd ependent variable added to the 
analysis se rves to reduce the usable '. saMple size with f<1r-reachin•3 
consequences f or the reli~bility of the stat i stics obtained. On an 
expensive whiM we di d run one analys i s in which vi r tually ever y independent 
vari able was a candidate for inclusion in the regression equation. 
Interestingly, the resulting regression was able to account for over 90X of 
the vari<rnce i n the <tMount of ITV viewed per week, but the size of the 
saMple had bePn reduced to 29 cases! Needle5s to say, the probability of 
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type II error had risen astronoMically. 

RESULTS 

Because of the exploratory nature or the investigation and the f ac t 
"~ny of the variables are ordinal rather than interval scales, 
results should be regarded with appropriate caution. We prefer to 
the" as pointers to areas within the data which "ust be subject to 
rigorous investigati on. 
Viewing several facets of a teacher's attributes enhances our ability to 
predi c t that the a"ount of that teacher ' s weekly use or ITV. Based on ou 
criterion for retaining only predictor variables that added at least 1% t 
the value of the coefficient of deterMination <R squared>, data fro 
teachers only accounted for 31% of the variance in the dependent variable, 
while data fro" principals alone accounted for 21%, and data froM librar1 
"edia specialists alone accounted for 4%. CoMbining the best predictors i 

all three subsets of a teacher's attributes accounted for 35%. 
Those variables are shown in their order of contribution 
of variance accounted for with their associated 
deterMination and Beta weights in Table 1. 

AlMost tautologically, the extent of a teacher/s use of ITV is explained 1 

large part by that teacher~s disposition toward the MediuM, past 
present. As indicated by the first and second predictor variables, 
users are those who have been using it in the past and would use it eveR 
More if conditions were right. They also tend to see a variety of pos1t1ve 
outcoMes froM integrating the technology with their teaching. Hatters of 
avail<1bility do play soMe peirt, albeit ei lesser one (vc1r ic:1ble 4>. The 
newer capabilities to provide recorded video prograMs to the teather also 
show a s11<:11l effect as seen in variable 7. It is interesting that whe1 
viewed in isolation, data fro11 principals accounts for far More variaRce 
than data fro11 11edia specialists, but whe n coMbined with infor"ation fro~ 
teachers, ct1<1r<1cteristics of the principal add no new infDl'Mation, while 

:.1edi<1 specialists' cittitudes cinoj practices do covr.1ry with teacher use of 
..dTV (v<1riables 3, 6) . Although experience 1rnkes a s11<:1ll contribution, it 
is in a negative direction, with less experienced teachers being slightly 
heavier ITV users <variable 8). Also of interest are soMe of the variables 
that did not e11erge as viable predictors of ITV use. All three groups were 
given the op portunity to indic<ite whether they had had trc:iin in9 in 1T 
utilizcition. In none of the •3roups did its effect Manifest itself. It is 

often supposed . that users of one instructional Media forMat will tend to be 
users of others <is well. Again, these data do not bear it out. 

CONCLUSIONS 
As we stated in the previous section, our conclusions at this juncture are 
highly tentat i ~e, for ttiei·e <:ire several refineMents to the <Hrnlysis that 
ought to be pur~ued. School type was shown to h;::ive <i stron •3 relc:1tionship 
to ITV use in t !1e cross - tabulated data of the Mc-1ryl <:1 nd ITV Study final 
repor.t, with ttie p1·edictc-1ble fi11din9 that ele11entc:1ry schools were heavier 
consu11ers th<1n 11id1He and junior tii9h sc:hols, and these in turn used More 
ITV than high schools . Neither does this investi~ation c-1c: coun t for users 
vs. non-users. Finally, the present study doe~ not tc-1ke note of t he 
subject 11e1tte1~ with whic:t1 ITV is used. These MC"1tters of sci·utiny we leave 
to a subsequent e~plor<ition. 
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In the 11ecinti11e, we would observe that if it is desirable to increase the 
use of the kind of infor11ation that ITV can bring into the classroo11, then 
the iMportanl step is to inlrbduce teach~rs and p~osp~ctive teachers t o a 
few positive experiences with it. Such an approach should be geared to 
integration with the day-to - day business of teaching rather than foc using 
on ITV per se . Finally, the role of the Media specialist as change agent 
and consciousness raiser should not be underestiMated. It appear s that in 
11any instances the transition fro11 books alone to an integrated Media 
progra11 has indeed been 11ade, and that this professional can enhance t he 
electronic classroo11. 

TABLE· 1 
REGRESSION RESULTS WITH BETA WE IGHTS 

==================================~==~============ 

1 
2 
3 

4 
<' 
.! 

6 
7 
8 

Years used ITV 
T il'le used if op ti f'llll'I 
A~·propriate a11ount of 

( <1ccordi ng to l'ledi a 
How e<rsy to get (:1 set 
SUM of outcoMes seen 
Hedi a spec. practices 

R squared 
( CUMul <1ti ve > 

• 18 
conditions .26 

ITV ~·er week .28 
specir.1list) 

.31 
froM ITV use .32 

towei1·d ITV •. 33 
How often use pre-recorded !;hows .34 
SUM of experience in teachin•3 .35 
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Inside 

1 

Abstract 

The literature on instructional design argues that curricula, educatio 

materials, and instructional strategies are best created using a "syst 

approach." Models for the systematic design of educational progrBllls 

have proliferated over the past decade . But these models are prescript 

and not based on research into how designers actually think when they 

approach a design task. Important theoretical and empirical studies 

from the fields of art, architecture, and artificial intelligence are 

summarized here as a prelude to presentation of findings from a study 

of design activities among a group of 26 novice instructional 

Among other things , the study investigated: (1) the prevalence of initi 

generation of more than one possible design solution; (2) the basis on 

which candidate solutions were accepted or rejected; (3) the constraint& 

encountered in proceeding with the design; and (4) the way in which 

designers knew that they were finished with the design. 

that novice designers have difficulty entertaining multiple possible 

solutions, especially for more than a few steps into design work; that 

alternatives are eliminated very rapidly; that designers are not proficit 

in representing design problems to themselves or to others; and that the· 

have trouble saying what a reasonable stopping point is. Suggestions for 

:f'urther research, and for contributions that ID might make to the ongoing 

research effort on human problem solving, are presented. 
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Inside the Black Box: Making Design Decisions for Instruction 

What do we do when we design? The question has long been a puzzle 

for philosophers and psychologists concerned with aesthetics and 

creativity. More recently, engineers, architects, and commercial 

designers have also become interested in how humans select elements 

from a large universe of possibilities and combine them to form a 

solution that is both functional and at the · same time pleasing to the 

senses. For such professionals, the notion of design is inextricably 

linked to the notion of quality; the purpose of design is not merely to 

select ~ combination of elements that contribute to a solution, but 

to select a better combination, one that seems simpler, more functional, 

more aesthetically satisfying, more elegant. 

Those working in the field of instructional design (ID) often 

discuss t heir work in similar terms: identifying a wide range of 

educational strategies and materials that might contribute to the 

solution of a design problem; setting up criteria for the elimination of 

some elements and the selection of others; and making design decisions 

in light of those criteria. What is not clear is just how those 

choices of one medium or strategy over another, ceteris paribus, are 

made. What, in other words, goes on inside the ''black box" of the 

designer's conscio.usness when solving an instructional problem? And 

Would it make any difference if we knew? 

My purpose in this paper will be to: (1) briefly review the models 

of instructional design (ID) found in present day literature and identify 
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some problems common to those models; ( 2) provide an introduction to t 

issue of design qua problem-solving activity as seen 

being done in art, architecture, and artificial intelligence; (3) 

present data from an empirical exploratory study of how novice instruc

tional designers cope with ma.king design decisions; and (4) speculate 

on the implications of the observed results (and the work being 

those other fields) for ID--what ID is, how ID workers might be better 

trained, and how they might better perform their roles. 

The Contemporary Model of Instructional Design 

It is difficult to identify a single model of ID in the current 

literature. Each author seems to prescribe a process that has at least 

some distinctive elements. Nonetheless, there are a number of general 

features that most of these models share in common: the use of 

or flow diagrams as a way of suggesting the steps to be taken and the ore 

in which to take them when making instructional decisions; a concern 

for evaluation of programs while they are under development and for 

their subsequent revision; and, most importantly for our discussion 

here, an insistence that the aims of instruction be well specified, 

that strategies and materials be developed with those aims in mind. 

It is this latter point--the development or selection of instructional 

strategies and .materials--that I want to discuss :f'urther here, for I see 

this as a key problem for ID. 

Few would argue that the identification of which materials or 

strategies to use lies at the heart of ID. Even with the best of charts, 

tables, and decision trees, there are still likely to be many possible 
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to the question, "What instructi onal approach should I take?, 11 

given situation. And so it is at this point that the instructional 

designer's abilities as ~designer are most on view. 

The treatments of this critical point of selection in most of the 

standard ID sources make the procedure look deceptively easy. Witness 

several of these : 

There now comes the point at which all events mu.st be brought 

together to make up a successful lesson. The designer now con

siders the practicality of using all the theoretically best media • ••. 

The designer visualizes the instructional environment to determine 

whether so many media are used that they may create management 

problems in the classroom, or so few that they may produce monotony 

for the learners. Surely one would not wish to change media for 

each instructional event in the series, nor to allow attention to 

lag because of an overuse of one medium. 

The designer considers the practical factors •.• as well as the 

nature of the learners and the nature of the lesson's objective •••• 

In making this series of decisions, the designer aims: (1) to 

stay within the resources and constraints of both the media • • • 

available and the classroom environment, (2) to use a medium long 

enough for efficiency but to aim for interest and effectiveness, 

and (3) to make good use of the capabilities of the media. (Gagne & 

Briggs, 1979, pp. 190-191) 

To appl y a systemat ic model of media selection, we will be conaerned 

more with first identif'ying essential media characteristics rather 
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than with a search for the 'ideal medium.' This will limit our 

choice considerably. Then we will proceed to eliminate from this 

short list any media which are impractical, unavailable, 

conform to those optional media characteristics which we 

dearly. In this way we will progressively limit our choice more 

more closely: 'selection by rejection' will be our motto. (Remis-

zowski, 1974, p. 65) 

Components of a learning system are selected on the basis of an 

evaluation of their capability to accomplish functions required for 

the mastering of learning tasks. (Banathy, 1968, p. 69) 

Not all media seem to be as well adapted to a given lesson content of 

and [this] suggest[s] that one should match media choice to the thE 

particular lesson content or the objectives of the lesson. The dee 

problem is how to do this. This has led to complex systematic act 

schemes for the analysis of individual learner differences, in how ho" 

they react to different media and schemes for the analysis of whe 

lesson content so that it can be matched to appropriate media and in 

so on. Some of these schemes have proved to be rather difficult are 

to use in practice and certainly difficult to teach to all teachers, ri@ 

so we are going to steer a middle course and try to suggest some mak 

basic rules which might be applied in order to: fab 

1. Eliminate any media which would be quite inappropriate for asi 

a given lesson or part .of a lesson. We use here the fie 
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principle that an appropriate medium should be capable of 

supplying all the stimuli essential for learning ••• : 

2 . Select from the short list of media left, on the basis of 

the economic and practical constraints and teacher and 

learner preferences and skills. (Romiszowski, 1981, p. 340) 

A recent survey of instructional design models f'u.rther highlights the 

importance placed on strategy and media selction in most models. Of 

40 models examined, some 34 were found to deal explicitly with selection 

of strategies, and 24 with selection of media. The only ID t asks included 

in t his group of models with greater frequency were specification of 

outcomes and tryout and revision of courseware (Andrews & Goodson, 1980). 

Now there is really nothing that can be said. to fault the descriptions 

of the select ion process cited above, at least insofar as they go. But 

the problem is that they do not go far enough. While ID algorithms and 

decision tabl es attempt to outline the realm withi n which the designer's 

actions take place, they tend not to provide a cl ear picture of just 

how the designer operates during those few crucial minutes or seconds 

when the heart of an instructional solution first appears. The process, 

in other words, is made to appear overly mechanistic. Although there 

are a few caveats, the process is made to appear one of filling out the 

right tables and identifying all the constraints, rather than one of 

making decisions that may ultimately be personal and based on some inef

fable sense of "what 1 s right" in a given context . (Let me note as an 

aside that I realize that few instructional designers or authors in the 

field would maintain that the ent i rety of the process of design is 
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actually well represented by algorithms and flow diagrams. What I do 

sense from several years o:f teaching introductory and advanced ID cou21s 

however, is that students o:f'ten have trouble grasping this from the W13¥s 

ID texts present the crucial steps of media and strategy selection.) 

What we seem to have, then, is a model of design in only a weak 

sense . The conditions surrounding design decisions--needs assessment, 

task analysis, specification of objectives, and evaluation and revision 

procedures--are treated in great detail. The sense of precision imparte 

by charts and tables may lead the novice coming to the process for the 

time to believe that the steps that ID texts prescribe to reach a des~gn 

decision are sufficient, when in fact they are only necessary. A:f'ter 

the universe of possible choices is described and then limited by aware 

ness of all the budgetary and time constraints, all the knowledge 

student and instructor background and predilections, there still m~ be 

more (and quite o:f'ten many more) than one feasible approach remaining 

when all the heuristics provided by the model have been exhausted. 

A strong-sense model of ID would offer not a precise recipe for 

how such decisions are to be made, for that is likely impossible 

the nature of the problem. Rather, it would provide a picture of how 

designers as individual problem solvers approach those "black 

of conceiving a universe of possible solutions, narrowing the solut ions 

down to a manageable few, and making a final choice. Having such a 

strong-sense ID model available would contribute to a growing base of kll 

ledge about how humans work as problem solvers and creative designers; 

it might also make it easier to train those who will actually work as 

instructional designers. 
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I do perspectives on Design as Problem Solving _... 

Where might we turn in searching for ideas on the nature of design 

as a problem-solving activity? Some relevant work has recently been done 

.on.) in the field of education. Other studies from art, architecture, and 

weak artificial intelligence may also contribute some valuable insights. 

:sment, Teachers as designers. There has been a recent flurry of interest 

·evision around the question of how classroom teachers actually plan for instruc-

tion, think while teaching, and modify instructional decisions based on 

feedback received during classes. It is not my purpose here to review 

this research in depth, for other surveys are available (Kerr, 1981; 

After Shavelson & Stern, 1981). But a few key points should be noted here. 

)Y aware- First, instructional activities in day-to-day teaching most often flow 

~e about from an early specification of general objectives followed by more 

L may be immediate generation of an image of how the classroom should operate; 

lining preparation and use of concrete objectives on a daily basis is comparatively 

~d. rare. Second, an initial selection of materials or strategies is often 

~ for ~ critic al decision for how a particular class will run for a day, 

~ given week or year; curriculum and objectives tend to come from materials, 

:>f how not the other way around. Finally, and most important for the purposes 

:>x" tasks of this paper, there has been very little research on the particular 

:>lutions tactics instructors use when they come to the point of actually designing 

~h a and selecting media and teaching approaches. 

3.Se of knOY· Artistic design. The design of a work of art likely differs in 

Lgners; llla.ny ways from the creation of a sequence of instruction. Nonetheless, 

there do appear to be some commonalities. Artists and artisans have 
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recently begun to publish discussions of how a design develops and evo1 

one interesting such exploration is by Needleman (1979). And Harrison ' 

(1978) fascinating analysis of how artists operate when they "design 

while ma.king" warrants special consideration here. 

Harrison notes that the artist faces a critical 

the beginning: "How does the maker of the artifact recognise that his 

work is done, that the thing is made?" (p. 124). Since most 

at some point, put down brush or chisel and declare themselves finished 

there must be a growing sense of purpose as a designer proceeds. 

sense of purpose expresses itself in terms of a series of choices and 

the artist's preferences between the alternative design elements he 

imagines. Those preferences, however, become progressively more con-

strained as the design evolves and as the effects of previous choices 

narrow the range within which decisions can be made. The 

complete when there is no further room for manoeuvre" (p. 137). Such 

an effort Harrison characterizes as "free design," in which a definitive 

goal is not present from the start, and in which the designer's vision 

is always in a sense "to the rear" toward decisions already made and 

preferences already incorporated in the design. 

An alternative approach is what Harrison terms the "means-ends 

project," a design effort in which a definite goal is in .view, and in 

which entire sequences of actions a.re considered separately before 

starting. Here, the designer's view is forward-looking, focused solelY 

on what is to be achieved. A combination of "free" and "means-ends" 

design approaches yields a "closed meana·-ends lozenge" in which an aim. 
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is known, but precisely how to achieve that aim must be worked out as one 

i.son' s proceeds. II The free form, however, represents the most primitive system 

of practical intelligence in the sense that it underlies any more 

sophisticated thought in action" (p, 140) . 

t from Harrison's key point, then, is that "free design" is somehow a 

his necessary precondition for any more ordered method of designing. And 

t s do, the ability to tell when one is finished--or at least to recognize when 

i shed, further elaboration would only spoil what has already been done--is a 

That critical feature of that elementary approach to design. 

and Architectural design. A different view of design may be seen in 

e recent work on how architects work. Sunder (1980 ) gives a useful summary 

on- of some of thi s work. Eastman (1973), a pioneer in this field, notes : 

ces Just because a methodology is explicit does not mean it is superior 

becomes to intuit ion. Little is known about what makes a superior designer 

uch or a superior design process. By comparing processes and what they 

nitive produce we may learn the unique capabilities of the superior designer. 

sion (pp. 21, 23) 

nd Eastman uses an information-processing model of thinking in conjunction 

with recorded protocols of architects thinking out loud whil e designing 

s (a method also commonly used in the teacher thinking research) to investigate 

in intuitive design practices . In one study, architects were given a problem~ 

to redesign a bathroom that was perceived by potential house buyers to have 

olelY certain basic flaws. Several common features were observed in the wa;ys 

architects attacked t he problem. First, most viewed the problem as one 

aim of "designing a bathroom" rather than "correcting errors in an existing 

design." Second, all the architects proceeded_ by first selecting a design 
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element (e.g., position of the wash basins) and testing its qU&l.ities, 

rather than by first specifying an abstract set of relationships among 

the various possible elements. Third, in testing elements, four kinds 

mental operations seemed to be involved: (a) logical manipulations, 

including arithmetic and verbal logic ; (b) corroboration and possibly e 

pansion of information by gaining similar information from another sour 

(c) manipulation of or application of a constraint to the current infor

mation to produce a new form; and (d) association of a manipulation With 

a constraint (e.g., location of a partition to provide visual privacy). 

Finally, the architects automatically sorted the design problem into 

two phases, one in which the major elements were treated as a "stack," 

or "deck of cards"--each element was Jna.nipulated by trial and error, 

followed by a test to see whether constraints were met--and a second 

phase in which smaller aesthetic touches were added (e.g., placement of 

towel racks). 

Eastman found that the method of representation used (words 

· overhead views vs. cross-sections) influenced the way in which and speed 

with which a solution was derived. Those designers able to see more 

different ways of representing the problem appeared to 

in less time than those who used fewer ways of viewing the problem. 

A second finding was that designers who had in memory well-organized 

"packages" of constraints associated with particular design elements seemed 

to be more successful in a shorter time than those who had to rely on 

external aids or descriptions to generate constraints. Eastman noted, 

"We tend to assume that designers utilize all the information mentally 
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available. It can be shown, though, that designers are quite at the mercy 

of a fallible memory" (p. 30). 

The essential points of Eastman's study of architects as designers, 

then, are that the initial problem-solving step is likely to be the 

test of a particular design element, that there is a logical order in 

which possible design elements are tested for fit, that the representational 

language used af'fects the rapidity and quality of the solution, and that 

the ability to call up readily constraints associated with particular 

design elements also aids in finding a solution. 

Design in artif'icial intelligence. Herbert Simon off'ers a f'urther 

perspective on the process of design in his The sciences of the artificial 

(1981). Although starting from a base in computer science, Simon makes 

it clear that he is concerned with design in general--"how to make 

artifacts that have desired properties" (p. 129). 

\ 
Simon describes the search f'or a soluti on to a design problem as a 

process of maximizing the utility of "command variables" (or means ) , 

given a particular combination of constraints (ends) and "fixed parameters" 

(laws). The way one does this is to "consider all possible worlds that 

meet the constraints" (p. 136) , and then identify the particular world that 

maximizes utility. Such a process attempts to find the best possible solution 

to the design problem; he terefore terms it an "optimizing" decision 

model. 

Unf'ortunately, real-world conditions are usually t oo ill-defined, 

or involve too many complex variables, to allow one to find the one best 

solution (or to be sure one has found it when one thinks one has). In 
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such situations, we search for a satisfactory solution, a solution t 

will be acceptable and entail "only moderate search." 

Given the large number of elements that must be ta.ken into 

in searching for a solution to a design problem, the process is 

one of mere assembly, more o:rten one of search for an 

likely not a ''best") combination of elements. One is 

at the start of a search, which of the many possible solutions is Hk~ 

to work out, and so part of the search strategy is to collect and st~~ 

information with respect to one possi?le solution with the idea that e 

may need to recall it later with respect to another possible solution. 

The designer must also calculat~ the costs of exploring Yarious options 

and figure these into decisions about which possibilities to investiga 

further and which to discard. 

A critical step in the initial part of the design cycle is 

out how to "decompose" the entire problem into a set of related sub

problems. While this may be helpful, it further adds to the complexity 

of the solution, for there may be many alternative ways of decomposins 

the problem. The way of representing the problem (verbally, mathematiE 

diagrammatically) may also have an effect on the way in which these 

alternative decompositions are generated. 

The design process then becomes one of "first, the generation of 

alternatives and, then, the testing of these alternatives against a wh01 

array of requirements and constraints" (p. 149). Each set of alternatiV:el 

may be generated by a different way of decomposing the problem, and these 

generate-test cycles may be nested within one another. The solution 
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when the designer obtains a set o:f alternatives that meets all 

that leads to the desired ends, and that conforms to the 

of the situation. Those elements must be connected 

to one another, and they must represent a satisfactory 

(though probably not "the best") solution to the problem. 

The particular insights that Simon's model offers are: first, that 

designer usually must try for merely satisfactory, rather than optimal 

solutions; second, that the de.signer, while searching for that satisf'actory 

solution, must take this uncertainty into account by exploring alternate 

storing and reexamining inf'ormation on each of these as 

developed; and third, that decomposing the problem into 

a set of related sub-parts is a desirable strategy to use in seeking a 

solution, but that there are different ways of' doing that decomposition, 

each of which may lead to a different set of alternatives to be tested. 

What three diverse approaches to design suggest. The three approaches 

design presented and discussed here stem from quite different traditions. 

.ng treatment of artistic design is focused on the development 

of pattern and form in an environment that is very :free and constrained 

only by the need to define an end, a point beyond which further elaboration 

would merely detract from the final product. Eastman and Simon both 

concentrate attention on the sequential aspects of problem solving in 

design and on the question o:f how design problems are represented in-

ternally by the designer. But Eastman's approach deals more with the 

manipulation of individual elements within the context of a bounded 

Problem, while the latter places his emphasis on choices among alternate 

design paths. 
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A Stud.y of Instructional Designers' Thoughts 

Are the general descriptions by Harrison, Eastman, and Simon ~ 

designers work applicable to the situations instructional designers 

Can we learn anything about ID by using some of the theoretical pril\l 

ciples they propose? In an effort to find answers to 

conducted a :further study of how novice instructional 

their tasks. (For several earlier exploratory studies, see Kerr, 19 

Methodology. The subjects in this study were 26 students in a 

graduate-level introductory course on ID. The subjects' backgrounds 

varied considerably--several had already worked in the field of ID fo 

a number of years, others had been exposed informally to ID through 

work in publishing companies or educational broadcasting facilities, 

while perhaps half the group had no prior experience with ID. 

group had taught at some point, although levels varied f'rom early chi 

through college and included such diverse settings as special educati 

and business-industrial training. 

During the first part of the course, the students were asked to 

decide on a design project to be elaborated as the course progressed. 

The instructor collected an initial statement of the topic, "candidate 

media," and constraints tpat students felt they would need to overcome· 

students completed this statement by the second class meeting. 

the sixth class meeting, students submitted a preliminary design and 

the instructor interviewed each of them briefly. The interview 

four aspects of the initial design process: (1 ) the presence or 

of alternate design solutions for the problem on which the student 
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to work; (2) the method of selecting the particular solution the student 

elaborate; (3) the constraints that the student considered or 

encountered (especially as compared to those identified on the statement 

0 f initial topic choice); and (4) the presence or absence of a definable 

end point to the design effort.1 Following the interview, the investigator 

amplified the notes on each schedule using tape recordings of the inter views. 

Responses were then collated onto single coding sheets and categories 

developed using simple content analysis procedures. I will deal with each 

set of results separately below. 

Multiple solutions. The first question asked students, "As you 

thought about the topic that you worked on in this project, di'd several 

possible solutions (combinations of specific objectives and media/techniques) 

occur to you?" Table 1 shows the responses students gave to this question. 

1 education Table 1 about here 

asked to 

egressed. 

"candidate 

o overcome; 

.g . During 

:sign and 

·iew dealt vitb 

or absence 

.t udent chose 

Most of these novice instructional designers clearly did consider 

more than one possible approach to their topic--even among those few 

who indicated that they did not, two of three said that others might 

have done so. The interesting aspect of these responses is that relatively 

few of them (9), even with a prompt, were able to say much about the 

other alternatives they had at first considered. The preliminary choices, 

then, of a general approach to take, what objectives to pursue, and how 

to present material, appear to be made very early on, perhaps without 

the subject's even being aware that some initial selection and discarding 
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of options has already oc~urred. 

Among those 9 who were able to discuss their initial mental st 

in more detail, only a few indicated that they had really proceeded 

"systematic" fashion (in spite of repeated injunctions f'rom the in:s 

that they do so, a series of explicit textbook models of 

procedures, and a required needs assessment!) These few 

themselves in how they worked. One said, "I just started listing 

while another offered, "I made a chart, then cancelled the trivia a 

[approaches] I thought were too hard." A more-or-less 

was visible in one response: "I thought of the subject first, then 

[developed] measurable objectives, then [considered] media." 

entire class, this group was a minority. 

Winnowing the possible solutions. The second question required 

students to describe how they decided which design elements to keep 

working on, and which to discard. The results are presented in Table 

Table 2 about here 

The most interesting thing to emerge from these figures is the 

very strong weight these novice designers apparently place on their 

immediate working environment. They often cited their own experience 

the needs of their students as they define them (35%), failings of exi~ 

methods or approaches (27%), and constraints of the situation (19%) as 

critical elements in helping to eliminate possible solutions. 

Relatively :fewer students (35%) indicated a desire to try a. partic 
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pproach about which they knew but which they had not tried ("I wanted 

Duse some new media"), or a need to deal with a particular subject or 

And, as with question one, only a relatively small per-

0.entage indicated that they had narrowed their focus using a careful, 

~ational process of weighing decisions and considering the merits of 

various alternatives. 

Constraints encountered in working on the design. In this question, 

students were asked if they had to deal with constraints other than those 

identified in the initial topic statement. Table 3 summarizes these 

results. 

Table 3 about here 

There was a good deal of variety in the types of constraints students 

encountered when working on their designs. Many of these constaints had 

to do with the feasibility of the approach(es) chosen. Students seemed 

basically to be asking, "Will the financial, administrative, and social 

supports needed to carry out this project be available when it is 

eventually finished?" In several cases, the choice of project design was 

apparently influenced by previous failures in similar areas. A :further 

situation-specific constraint had to do with the meaningfulness of the 

content or the approach to students ; one designer indicated, "[I needed 

to] formulate in my mind what the student would be thinking of, what was 

going on in the student ' s mind. " Others admitted to difficulties with 

subject matter or topic selection (12%). 
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These novice designers identified a separate set of constraints · 

the I D process itself. Fully 35% reported problems in defining object 

or specifying measurable outcomes, and some had further problems. 

expressed frustration with having to "stay to safe objectives," while 

another wondered "how t o design a project when you already know what y 

want to use'l" 

"When. were you finished'?" The last interview question was also t 

shortest: "How did you decide when you were finisbed'l" The question 

to say the least, an unexpected one; many of the students broke into 

laughter on hearing it, or made animated remarks such as,' "That's a 

good question!" These results are shown in Table 4. 

Table 4 about here 

Clearl y one of the benefits of using an ID approach is that, for 

many designers, it allows an end point to be more easily discerned. 

More than half (14, or 54%) of the students said that they knew they we 

done when they had dealt with each of the objectives or tasks sufficient 

(Given Simon's comments about design as a satisficing strategy, perhaps 

the next question to ask would have been, "What was sufficient'?") 

large group (42%) indicated they felt that they were not finished, but 

had been f'orced to call a halt (many used the phrase "an arbitrary 

stopping point") by time pressures. Some also admitted that they had 

simply "burned out." 

An interesting detail is the distribution on this question of those 
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nine subjects who said in their responses to question three that they had 

had trouble speci:f'ying objectives. On this question, five ot the 

nine fell into the first category ("When all objectives had been dealt 

with"), with only two seying they felt they had not finished. Wrestling 

with objectives at the start of a project does indeed seem to be a wa:y of 

assuring that a definable end will be in view. 

Implications of the Stuay 

This study of novice designers' . thinking as they confronted and 

worked with a systematic ID model for the first time offers some new 

insights into ·the design process. Certainly the use of an ID approach 

tends to steer educators more in the direction of an architectural. or 

artificial-intelligence solution to design problems, in contrast to 

the looser, artistic, "free · design" model described by Harrison. But 

just as certainly there are many differences between the model of how ID 

is supposed to work and the model as these educators and students 

apparently understand and apply it. 

Speed of winnowing alternatives. First, the process of selecting 

a particular design alternative for :further exploration and elaboration 

appears to happen very rapidly--likely within the first few days (or 

perhaps even minutes) of working on a design problem. And in many cases, . 

the constraints of a particular instructional setting are accepted as 

being fixed and rigid, rather than seen as being susceptible to influence 

and change. While it is probably desirable to be able to call up and deal 

rapidly with sets of constraints attached to particular design elements 

(recall Eastman's argument), it is probably not desirable for the con-
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straints of the existing situation always to determine the f'uture 

course of action too early. 

Also apropos here is Harrison's conclusion that 11:f'ree design" is 

a necessary prerequisite to any more applied design effort, for these 

educators found it difficult to avoid fixing the design near the 

beginning of the process. The implication here is that ways need to 

be found to help designers maintain an open set 
sit 

the initial phases of design work. 
reE 

Method of winnowing alternatives. A second important problem that 
rat 

arises :f'rom the results discussed above is that most designers (novices, 
anc 

at any rate) do not have good ways of representing the problem to themsel 
fit 

Both Eastman and Simon note the value of sketches, diagrams, or formulae 
mil 

for dealing with a design problem. But, even with the help of texts and 
fo: 

examples, the educators studied here found it difficult to describe and 
no· 

characterize how they made decisions about alternative courses of action. 
in 

Perhaps more attention needs to be devoted to developing new symbol to 

systems for decomposing problems as part of ID. Flow diagrams st 

not the universal solution we have assumed them to be. 

A related problem is that most of the subjects in this investigation 
th 

were simply not very aware of their own ways of making decisions. In futil?i we 

investigations of this sort, it might be wise to use simulations of in 

design situations (just as many teacher-thinking researchers have used 
tl: 

simulations of classroom teaching situations) rather than to try to capture 
CI 

what has happened with the sort of "stimulated recall" approach used here• 
SE 

A related concern is the need simply to encourage designers to be more 
WC 

s1 
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in their actions, more aware of how they are proceeding, more 

eonscious of their own thoughts, reactions, and decisions. 

Assuring a broad range of alternatives. A third problem that this 

study illuminates is the difficulty of encouraging designers to hold in 

mind a broad range of possible design elements. As noted above, many of 

the subjects tended to stick with known approaches, tailored to a known 

situation, rather than try either to use a different approach or to 

restructure the situation. If one of the goals of ID is to encourage 

rational selection from as broad a range of potential approaches, strategies, 

and media as possible, then it behooves those working in the field to 

find ways to assure that many candidate solution elements are .kept in 

mind, even those with which the designer may not feel personally com

fortable. How to do this is another question--lists and charts ·seem 

not to be terribly effective. Perhaps what is called for is some sort of 

initial sensitizing experience in which the designer is not only exposed 

to but actually required to work with as broad a variety of media, 

strategies, and teaching situations as possible. 

Seeing the end clearly . Finally, some attention needs to be paid to 

the question of how designers know when a design is done. In some relatively 

well-defined situations, this may be easy. But for many of the subjects 

interviewed here there was obviously not a clearly presented finish to 

the work. In any approach to design based on satisfactory (rather than 

optimal) solutions, there will be problems in figuring out what is 

satisfactory. Perhaps end-defini ng .heuristics could be developed that 

Would allow something to be used as a criterion other than that old 

stand-by, "I ran out of time." 
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The future o:f research on designer thinking. There are 

that this .study leaves unresolved. An essential question is how the 

thinking and design practices of experienced designers differ from thos 

of novices. Interesting comparative studies might also be done to see 

if designers' thinking varies according to the type of problem 

tation they were trained to use, according to their strategies for 

testing solution elements against constraints, or according to other 

variables in the design process. Specific studies could investigate 

whether training in ·some of the specific techniques discussed here-

for example, keeping a wide range o:f options open until late in the 

design project--would produce designers with a different (if not 

necessarily better) style of work :from those trained by more 

methods . Perhaps most fascinating would be to compare the style of tho 

designers whose work is widely recognized as being superior with that 

of run-of-the-mill designers. 

But this study really only marks another step in the opening phase 

of a research effort that has goals much broader than simply examining 

how designers work to develop instructional programs. The intent must 

be to treat carefully and systematically the question of how humans 

act when they deal creatively with all sorts of novel situations, 

puzzles, and problems. This is a challenge that involves researchers fret 

many disciplines. In addition to the fields considered here, for example, 

we might profitably examine how design is conceived of, taught, executed, 

and evaluated in such areas as commerical product design, interior 

design, musical composition, writing, and urban planning. The large 
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existing literature in the psychology of creativity and problem solving 

is also relevant here, and needs to be considered more closely. 

In these investigations, instructional design has an advantage 

(though some might mistakenly see it as a. disadvantage) in that it is 

inherently an extremely complex process encompassing a whole series of 

situational variables, material factors, and interaction among the various 

instructor and student roles. What we have to contribute is a uni~ue set 

of insights into how complex designs are generated, tested, revised, 

and carried into practice . What we stand to gain is a reflexively 

conscious model for instructional design. 
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Footnote 

1copies of the ~orm used to collect the i nitial topic statement and 

of the interview schedule are available from the autho_r, Stephen T. Kerr, 

at: Box 113, Teachers College, Columbia University, New York, New York 

10027 USA • 
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Table 1 

Was There More than One Solution? 

Yes 

Yes, but one was selected early 

No 

No, but others might have seen one 

Unsure 

Evidence of winnowing 

1 Total of "Yes," "No," and "Unsure" is 100%. 

Table 2 

Inside 

N 

18 

11 

3 

2 

5 

9 

27 

69 

42 

12 

8 

19 

35 

On What Basis Were Candidate Solutions Selected? 

My own experience 

Student needs 

Desire to try a particular approach 

Need to deal with a particular subject/topic 

Failure of existing materials/approach 

Through use of systematic ID process 

Constraints of the situation 

N 

10 

9 

9 

8 

7 

6 

5 

38 

35 

35 

31 

27 

23 

19 

1 
Percentages total more than 100 because each response statement was codeo 

separately. 
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as coded 

Table 3 

What Constraints Were Encountered? 

Difficulties in speci:f'ying objectives/outcomes 

Meaningf'ulness of approach to students 

Problems with media/materials/approaches 

Administrative/bureaucratic problems 

Difficulties in selecting subject matter 

None 

Teacher/user resistance 

Time constraints 

Cost/resource problems 

Other problems with ID procedures 

Inside 

28 

9 

5 

5 

3 

3 

3 

2 

2 

2 

2 

35 

19 

19 

12 

12 

12 

8 

8 

8 

8 

1Percentages total more than 100 because each response statement was 

coded separately. 

Table 4 

When Were You Finished? 

When all objectives were dealt with 

N 

14 

~2 

5 

Not finished 11 42 2 

Arbitrary stopping point 5 19 2 

l 
Percentages total more than 100 because each response statement was 

coded separately. 

2Distribution of those 9 respondents who had trouble speci:f'ying objectives 

(from line 1, Table 3). 
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Teachers have long suspected that their students' attitudes were 

in the learning process, and researchers have tried mostly in vain to 

definite cause and effect relationship between a positive attitude 

material and achievement in that area. Common sense would seem to indicate t 

if students like s~mething they will do it well. However, the elusive rela

tionship between attitudes and behaviors has not been clearly identified 

(Simonson, 1979). This relationship need not be the only reason 

should concern themselves with shaping or changing the attitudes of their 

students. There are situations, especially social, when the need 

shape an attitude is the primary goal or the learning activity. 

According to Simonson's (1980) extensive review of research dealing with 

learner attitudes and media, students liked to learn from media and, all other 

things being equal, were more likely to experience attitude change when the 

media type used to deliver a persuasive message was concrete, realistic and 

had many visual cues for the learner. However, media professionals cited 

agreed that there was no 11 best way" to change attitudes for all students. 

Researchers have recently been investigating Aptitude-Treatme.nt-Interacti 

(ATI) in order to obtain a better idea of the relationship between learner 

characteri stics and instructional treatments. Scientists investigating this 

area have worked under the assumption that sub-groups of learners do learn nette 

under certain circumstances. Wager (1975) went even further by saying that 

learning style and media or mode of presentation may be more highly related to 

attitude change than to cognitive or knowledge growth. 

Because realistic media have been used to change attitudes and because 

different groups of learners have been shown to react differently to the same 

stimuli, it was decided that the broad purpose of this study would be to take 
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two types of media (sound film and still slides with audio-tape) and evaluate 

their effectiveness when being used to change the attitude of students. The 

impact of these media on students with different levels of the learner 

characteristic field dependence was also examined. 

Attitude: 

SCAT: 

Treatment Groups: 

Field-dependent: 

Definitions 

A mental and neural state of readiness , organized through 

experience, exerting a directive or dynamic influence 

upon the individual's response to all objects and situa

tions with which it is related (Thomas and Znaniecki, 1918) . 

(Soil Conservation Attitude Test) Attitude-measuring 

instrument developed to detennine attitude toward soil con

servation . This measure was administered immediately after 

treatments. 

(1) Multi-cue group, a 23-minute 16mm color film with 

sound, titled 11 We Are of the Soil." 

(2) Moderate-cue group, a 23-minute 2x2 color slide set 

with audio-tape derived from the 16mm film, 11 We Are 

of the Soil. 11 

(3) Control group, given no treatment, only the attitude 

measure. 

Learner characteristic typified by learners who rely on 

external referents as guides in information processing, 

as determined by the Group Embedded Figures Test {GEFT; 

Witkin, 1971). For this study field dependent learners 

were operationally defined as those with GEFT scores 

from the low 40% of all subjects ' scores. 

4·1Z 
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Learner characteristic typified by learners 

internal referents as guides in information 

determined by GEFT. For this study, field independ 

learners were operationally defined as those with G 
' 

scores from the high 40% of all subjects 1 scores. 

Pilot Study 

The study described here was a modified replication of a pilot st~dy 

Cook (1979) titled 11 Persuasive Messages With Varying Amounts of 

Their Influence on the Attitude Changes of Learners 11
• 

Cook used three types of media (l6mm film, slides and 

In this study, 

audio-tape, and audio-tape alone) as treatments to test the 

change produced in high school students toward the topic of 

tion, soil conservation . The slide presentation was produ~ed from the 16 

film. The key frame of each scene .of the motion 

into a color sl ide, and the audio track of t he film was dubbed onto an aud1 

tape. A team of raters evaluated both presentations and considered t hem t 

of comparable technical quality. 

Cook's study was an attempt to identify any relationship between lear 

grouped according to social background, IQ, pre-attitude toward soil conse( 

vation, and the media treatments . Unfortunately, no signi ficant differenc 

attitude change were found between the various treatmen t s for any of the gro 

However, the trends of the data did support the hypothesis that film would be 

more effective than a slide/audiotape present at i on at changing attitudes, ev 

though the required level of .statistical significance was not reached. 

For this experiment, Cook's study was modified by rewri ting and f ield· 

testing the measure of the dependent variable (SCAT), by selection of a learn 
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3
racteristic more likely to be related to attitude change and media treatment 

ield dependence), and by the random assignment of subjects to treatments . 

Reinforcement Theory 

Hovland's Reinforcement Theory, this study's theoretical basis, states that 

e number of incentives or cues in a message is related to the amount of 

ttitude change produced in an audience. The greater the number ·of cues, the 

reater the possibility of attitude change. In order for attitude change to 

occur, the learner first must attend to, comprehend, .and accept the message. A 

reater number of cues present tends to increase attention, comprehension, and 

It was hypothesized that a greater number of cues in a persuasive 

message would tend to produce more attitude change (Insko, 1967). 

Media and Attitude Change 

A convincing number of studies in the literature have shown that media were 

capable of changing people's attitudes (Simonson, l979b). Many researchers 

ed them to be seemed to agree that in certain situations the more realistic forms of media, 

~ those with more cues, were more likely to produce attitude change than the 

ween learners less realistic media types. Both film and slide-tape were found to be effective 

oil conser-

differences fa 

of the grou~s. 

ilm would be 

t itudes, even 

ched . 

:i nd field-

in changing attitudes, but film, the more realistic of the two, was reported to 

be more effective in more instances, all other things being equal (Simonson, 

1979). 

Field Dependence 

Field dependence has been shown to be a pervasive, stable cognitive style 

that affects the pe rception of messages (McLeod, et al., 1978) . Field 

'l of a learner dependent learners have been reported to be influenced by the environment, while 
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field independent learners have a greater tendency to respond to internal 

stimuli. Field dependent individuals are reported as being socially oriented. 

Field independent learners seem more able to disect ideas, while field depen-

dent learners viewed concepts as a whole entity. 

There seems to be some relationships between the topics of Reinforcement 

Theory, media type, attitude, and field dependence. Hovland's theory that the 

more cues there are in a message, the greater is the possibility of attention, 

comprehension, acceptance, and eventually attitude change, has been upheld by 

media research. Studies have shown that the more realistic (multi-cue) media 

have tended to be more effective at attitude change than media with fewer cues 

In particular, films and slide-tapes were found effective in changing attitude 

However, fil~ was generally more effective than slide-tape because motion 

pictures had more cues. 

What effect media types have on 1 earner characteri.sti cs has been 

but not sufficiently to draw general conclusions. According to Wager (1975), 

not enough research has been reported to detennine if learning style was 

related to the media preferences of a learner. 

Experimental Design 

Campbell and Stanley's (1963) experimental design number four, the 

Randomized Control-Group Posttest Only Design, was used in this study. 

Students were randomly assigned to treatment groups, treatments were adminis

tered, and a post-test was given . The scores of each group's post-tests were 

compared to determine the impact of the treatments. 

Dependent variable -----measure of subject's attitude toward soil 

conservation (SCAT) 

Independent variables -- A. method of presentation: 

1. multi-cue (film) 

Leve 

Fie 1 

Fie 1 

tior 

mea ~ 
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fro1 

Thi 
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2. moderate~cue (slide with audio-tape) 

3. control 

B. learner characteristics: 

l. field dependent 

2. field independent 

Subjects 

The subjects were all college students who were enrolled in an introduc-

-cue) media torY instructional media course for teacher education students. Subjects were 

h fewer cues. 

,ing attitudes 

~ motion 

>een studied 

1ger (1975), 

1le was 

r , the 

t udy. 

ere admin1s-

t -tests were 

j soil 

randomly assigned to treatments. 

tABLE 1 - Assignment of Subjects 

Treatments-
leve 1 s Film Slide/Tape Control Total 

Field dependent 13 12 14 39 

fle ld independent 14 13 16 43 

rota 1 27 25 30 82 

Measure of Attitude 

No measurement instrument for the dependent variable, the need for soil conserva

ti on through minimum tillage, could be found in reference books listing attitude 

~asures . Therefore, an instrument was developed to measure the students' 

attitudes toward soil conservation. To construct this measure, procedures 

from the book, How to Measure Attitudes, by .Henerson et al. (1978) were fol lowed. 

ihis Likert-scale attitude measure, Soil Conservation Attitude Test (SCAT), was 

developed through test-piloting and item analysis . The reliability of SCAT was 

determined to be .85. Experts in soil conservation rated the instrument a 
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valid one. 

Procedure . 

To begin ·the experiment, a test of field dependence (GEFT) was 

the one hundred forty-eight randomly-selected students. 

who scored at the high and low extremes of GEFT were then randomly assig 

one of three groups--control (no treatment), multi-cue (film), and .moderat 

(slide with audio-tape). The treatments were administered, 

by SCAT, this study 1 s dependent variable. SCAT scores were then 

hypotheses. 

Results 

Table 2 shows the descriptive statistics produced from the post testin 

of all treatment groups using the Soil Conservation Attitude Test (SCAT). 

analysis of variance test showed that the students in the film treatment had 

significantly more positive attitudes towards soil conservation than did con 

subjects (p < .05). Slide treatment subjects reported more positive a.ttitudes 

than control subjects, also, but this difference was not statistically signi1 

cant. 

A multiple analysis of variance test showed a significant treatment effe 

(P < .05). A Duncan's test was used to determine where significant difference> 

were located . It was found that field independent subjects who watched the 

persuasive film had significantly more positive attitudes towards the need fM 

soil conservation than did any of the other five groupings of subjects. 

The results of this study indicate the existence of a relationship 

between media , field dependence and att i tude . Field independent learners in 

the film treatment scored significantly higher on the measure of the dependent 
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TABLE 2 - Results of Post-testing for Attitude Toward the Need for Soil 

Conservation 

en ~ Treatment 

jects L 
! 

evel s Film Slides Control Total 

gned to 
Field dependent X=64.69 x = 65. 33 X=61.14 x = 63.62 
subjects N = 13 N = 12 N = 14 N = 39 

SD= 6.76 SD= 7. 39 SD = 8.47 SD = 7.64 
mediate 

Field independent x = 69.86 x = 65.31 x = 63.69 x = 66.19 
o test subjects N = 14 N = 13 N = 16 N = 43 

SD = 4.85 SD = 7. 96 SD= 7.95 SD= 7.42 

Total x = 67.37 x = 65.32 x = 62. 50 x = 64.96 
N = 27 N = 25 N = 30 N = 82 
SD = 6.31 SD = 7. 53 SD = 8.16 SD= 7.59 
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variable, than all other groups of subjects. In other words, t he film seemed 

to influence the attitude of field independent subjects significantly more than 

subjects who viewed any of the other treatments, or the control subjects. 

Discussion 

In general, this study supports Hovland's Reinforcement Theory. Film 

treatment subjects tended to score higher on SCAT than slide-tape treatment 

subjects, who in turn scored higher than control subjects. Therefore, as was 

theorized, the multi-cue treatment (film) seemed to influence subjects' 

attitudes more than the moderate-cue treatment {slide-tape). Since the primary 

difference in the two treatment groups was the number of visual cues offered in 

the message, it can be hypothesized that a message presented with a greater 

number of cues (film) is more likely to promote attitude change than a message 

with a lesser number of cues (slide-tape), at least for subjects with a tendency 

towards field independence. 

This study also supports the findings of researchers such as Simonson (1978} 

who found that a message delivered by a media type with more visual cues was 

more likely to create a positive attitude toward a subject, and Wager (1975) who 

used Dale's Cone of Experience (1946, page 39) to hypothesize that realistic 

media (media with more cues) were more apt to show a positive attitude response 

when a "new idea" was suggested to learners. 

Not much research has been done on how learDer characteristics relate to 

the persuadability of subjects or if there is any preference toward media type 

exhibited by learners of one learning style or another. This study found t hat 

overall, field independent subjects tended to have more positive attitudes 

after the treatments than field dependent subjects, but that this difference 

was not statistically significant. However, field independent subjects in the 

film treatment tended to have sign i ficantly more positive attitudes than field 
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independent learners in the slide-tape group and also more positive ones than 

field dependent learners in either the film or slide-tape groups. 

Why field independent learners reacted more to the film than field 

~pendent learners, and why they reacted more than other field independent 

i•rners who watched the slide/audio tape presentation is the most interesting 

ftnding of this study. Superficially, the only differences between this group 

and all others was the fact they participated in the film treatment, and had a 

~ndancy to be field independent. One might conclude that in order to change 

~e attitudes of field independent learners, a film will be more effective than 

a slide presentation of comparable quality, at least if soil conservation is 

the topic . Certainly, this conclusion warrants further scientific investigation 

in future studies. 

450 
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BELIEVERS, SKEPTICS AND DROPOUTS 

Faculty Think ing About Instruct ional Development 

Constance A. Mellon 

University of Tennessee at Chattanooga 

In higher education, instructional development is most frequently 

as a service activity in which a faculty member and an instruc

t ional developer work in close cooperation t6 redesign an existing course 

r to design a new one. This activity is considered by those in the field 

5 a method of bringing "order to chaos. " In fact, the zeal which many 

practioners bring to development can be likened to the Bib\ ical origins 

of this phrase. In the definition of these practioners, "order" (or the 

good) is represented by the instructional development process and chaos 

(or the bad) is represented by the way in wh ich te.achers approach the design 

of instruction. This view is clearly reflected in descriptions of instruc

t ional development which appear in the literature of the field. These 

descriptions fall into four categories: models, competencies, reports and 

heu r i st i cs • 

Models and competencies represent the ideal. Models (Stamos, 1971; 

Twelker , Urbach & Buck, 1972) distill from the development process the basic 

steps ideally followed and present them in a rational outline w,hile compe

tencies (Audiovisual Instruction, 1974) describe in extensive detail what 

an instructional developer should be able to do. Reports (~iamond, Eickmann, 

Kelly, Holloway, Taylor & Wilson, 1973; Educational Development Program, 

H.S.U., 1977) and heuristics (Haney, Lange & Barson, 1968; Holsclaw , 1974) 

specify the techniques which developers perce i ve as effective approaches to 

instruct ional development. Each of these ways of describing;instructional 

development shares a common perspective; that of the instructional developer . 

Because this is so, the systemat ic way of designing instruction is pictured 

as always beneficial, always the best possible way to design a learning 

experience . Th i s picture, howe~er, is incomplete. There is a missing 

Perspective, one which can add a d imension of rea l ity to this prescribed 

Panacea for all instructional ills . The perspective needed to complete 

the picture i s that of the client of instructiona l development services, the 

unive r sity professor. 
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Their objectives are really more toward making sure 
this thing actually happen. 

Their attitudes differed sharply from those of other instructors who felt 

that no effort had been made to meet their need: 

If you're discouraged at the implementation level, 
then you're discouraged period. 

Perhaps the strongest contrast was presented by statements from two 

iTistructors, both of whom were dis~ussing their perceptions of the Center 

as a whole. The first was highly supportive: 

think the Center works because of the people they 
have in it. The ideas and the Center's task and 
role are sound. But there' is only one thing that 
separates the Center from absolute tragedy --- the 
quality of the people they've got in it right now. 

The second was intensely critical: 

The whole center operation is a bust! 

These contrasting statements reflect a second perspective of develop

ment, an emotional level not found in the existing literature. Published 

accounts of instructional development activities have focused on the 

business level of people doing development activities. The emotional 

level, however, added a new perspective. It provided a picture of how 

people felt about the activities in which they were engaged .and this 

picture was, in some areas, sharply different from that presented in the 

1 iterature. While all the developers writing about the deyelopment process 

were enthusiastic, not all instructors felt this way. Some .expressed 

indifference and others were actively irritated. These reactions, which 
bet~ 

Wher 

occurred over and over in the data, led to the development of a typology of ~ 

of instructors, the three main categories of which were labelled Bel levers, defi 

Skeptics, and Dropouts. The names arose from actual statements of those be l 

interviewed: 

They brought us through their process and now we 
are believers and converters. 

\~hen I look back on the process, I'm skeptical of 
it. I'm not sure it w·as that much concrete help. 

We kept trying until we felt they had lost interest 
and then we just dropped out. 

With the recognition of this typology of instructors as basic to data 

analysis in the study, two questions arose. How did those who completed 

the study differ from those who dropped out? How did those who believed in 

value of development activities diff e r from those who doubted it s value? 

This 
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comparison Between Dropouts and Completers - Starting with a group of university instructors, all of whom were 

exposed to somewhat the same initial introduction to instructional 

development, some completed the process while others dropped out. 

Dropouts appeared to be of two kinds, Early and Late. (See Figure 

below. ) Early dropouts appeared to perceive the activities of the Center 

as incompatible with their own values and refused to engage in any 

development activities. Late Dropouts engaged in development activities 

but, when preconceived expectations were not met, they stopped participation 

before their project was finished. 

INITIAL CONTACT 
WITH THE CENTER 

no compat ible with bel iefs?-------~·1i. EARLY DROPOUTS 

I 
yes 

meet * no expe~ tat ions 7 ------------·~ LATE DROPOUTS 

Figure l 

Preconceived expectations appeared to be the major difference 

between those who finished projects and those who d id not finish them. 

Whereas all Late Dropouts described very specific expectations in terms 

of products, most Skeptics and Believers explained that they had no 

definite ideas of what the instructional develop~ent experience would 

be 1 ike. As one of the Believers explained, 

I would doubt very, very seriously if a person with 
strong expectations would get a great deal out of 
the Center --- i f, for example, he went in and said, 
'Well' what I need is some aud io-v i sual assistance . I 

This view was supported by the interv i ew data of those in the Dropout 

category, one of whom declared, 

They gave me a 1 ittle stimulat ion and a little 
support --- but not the kind of support I was 
expec t ing wh ich was materials development. I 
never got that support . 
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Shared Perceptions of Skep~ics and Believers 

Two groups completed projects: Skeptics and Believers (See Figure 2) . 

Before examining the difference between these two groups, it might 

ful to mention four parts of the instructional development process which 

both Skeptics and Believers described as useful: "thinking through the 

course 1
'; focusing on student needs; training for effective instruction; 

and facilitating implementation. 

PROJECT 

COMPLETED 

DROPOUTS 

Figure 2 

Both Skeptics and Believers described a process which they called 
11 thinking through the course. 11 This process consisted of two parts, 

questioning and suggesting . One respondent described it t his way: 

I recall his trying to analyze what we were 
doing and his feeding me all kinds of questions, 
making a number of suggestions with no value 
attached to which one I might choose. And once 
I 1 d make my cho ice, we'd discuss what that might 
or might not do. 

The process was described by both groups as helpful in clarifying wha t 

content was important to .teach and what methods might best be used to 

teach it. 

Skeptics and Believers both pointed out the importance of the Center's 

role in facilitating the implementation of the course t hey had designed. 

As one respondent termed it, "someone to support the nitty gritty logisti

cal operation when it comes to putting these things into practice." A 

second respondent claimed that the instructional development process was '~ot 

just philosophical, but very tangible." He added, 

But they can deal with tangibles. They can do the 
printing. They can do the artwork. They can do 
the layout. They can do the typing . They can do 
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all these things better than anybody else. It's 
absolutely amazing the reputation that the Center 
has. 

Two outcomes of completing the instructional development activities 

re described by both Skeptics and Believers. These are an increased 

tudent focus and a greater effectiveness in the design of instruction. 

mentioned an increased awareness of the student for whom 

instruction was intended . Prior to instructional development, they 

claimed, they had never really focused on the needs of their students. 

A department chairman told me, "Our people would way, 'This is 

~~at we want the kids to do, ' rather than asking the quest ion, 'If I 

~ere the student , how would I 1 ike to see it done'?" Another professor 

described his experience this way, 

In terms of art iculating my content, I was now doing 
it in a way that I had never done it before. I was 
not longer doing it for the other two colleagues in 
my department. Instead, I was making an overt 
effort to address myself to my students, the profile 
of wh ich I hadn't really been very self-conscious 
about pr ior to coming in contact with the Center . 

Both groups described their contact with the Center as being a 

learning experience. " I th ink what they do more than anything else 

is educate you," said one . 

"It was a very specif i c k ind of education, " said another. It was 

sort of on-the-job training . " 

The result of this experi~nce was described primarily ) n terms of 

a clearer way of thinking about instruct ion . And this was described as 

being carried over into the design of future courses: 

I th ink it's just an attitude more than anyth ing 
else. I have a cast of mind now, a part of my 
muscle f iber, ~o th ink in terms of the design of 
learn ing expe r iences . l'mclearer abou t stat i ng 
the intent of each th ing that I do in terms of 
thinking through the flow of th ings. And I'm 
constantly look i ng fo r new ways that would be 
better to present material . I think quite 
differently now . And It's a very interesting 
intellectual process. 

The outcome of the ins t ructional development act i vi ty , the newly 

des igned course, was d i scussed with equal satisfact ion by both Skeptics 

and Believers and the courses, when evaluated showed li tt le d ifference 

,160 
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between the two groups on the basis of student satisfaction 

achievement. Indeed, one of the most successful courses by all 

measures had bee~ designed by a Skeptic. Thus it was apparent 

Skeptics and Believer s shared a number of benefits ·as a result 

development activities. These benefits, however, appeared to 

area discussed earlier as the "business level 11 of development 

factors separating the two groups were clearly on the emotional 1 

O i fferences Between Skeptics and Bel ·i eve rs 

The major theme separating Believers from Skeptics was person 

involvement. This t heme, while recurring throughout the interview 

of all faculty in the Believer category, was noticeably 

conversations with Skeptics. (See Figure 3.) Two other 

for developer and impact on content, created additional 

between these two groups. 

I ti IT I AL CONTACT 

no 

yes 

BEL I EVERS 

Figu re 3 

Be li eve r s al 1 expressed some kind of strong personal involvemen 

an experience of self-discovery, change, and growth as a result oft 

relationship with the instructional developer . They described devel 

ment as fun and discussed a synergy, or kind of excitement, that gre~ 

between themselves and their developers as the projects progressed. 
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One Believer expressed his feeling of growth this way : 

It's a rather interesting approach that the Center 
uses in faculty growth. And I'm using only my own 
experience because I know that I have matured .and 
gr own extensively as a faculty member in terms of 
various areas of instructional development and of my 
own field and so forth . • But I have never felt any 
push or anything of a pressure type situat ion. It 
has just happened. Yet underneath I know that the 
Center is there giving all kinds of support to that 
type of program. 

A second Believer described the personal involvement she exper ienced in terms 

of counseling, the field in which she was trained: 

I think the major advantage I got out of working 
with the Center had nothing to do with the course . 
lt had to do with me and my potential and my capa-
bi 1 ities and my feelings about myself. My developer, 
in a lot of ways, did what I do in counseling --
letting me vent, letting me talk about what was going 
on in me, talking to some extent about what was going 
on in him that was similar. Just making me feel that 
there was a lot more available to me than in the past. 
I don ' t think that makes him any less of a developer. 
I think that makes him more of one. I really think 
that's their strength - - - not develop ing and redesign
ing courses, but developing and redesigning · people . 

While all Believers who were interviewed mentioned this theme of 

personal involvement with their developer and the personal growth experiences 

that occurred as a result, none of those who expressed skepticism about 

development mentioned a personal relationship or personal ch~nges. 

In the area of need for a developer, the groups were clearly divided. 

Believers expressed the i r need for developers and explained that they 

could not have done the work on their own. "If it had been left to me," 

claimedoneBel iever, 11
1 would neve r have done it--- never. That's a 

personality th ing, no reflection on the process or the outcome. It's 

just what I know I cannot do. 11 

In contrast, Skeptics said that they would have done the work .anyway, 

that they did not r eally need th~ help of a developer. Whereas Believers 

discussed a continuing need for development help from the Center, Skeptics 

were not interested in using the services of the Center again. "Would you 

go back?" 1 asked one Skept ic . 

"I don ' t know as I have the energy," was his response . "It took a 

lot out of me . And the re\vards are not a 11 that c 1 ear •11 
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An interesting outcome of engaging in instructional development was 

the difference be~ween the way Skeptics and Believers talked about content. 

The content of a course was, quite naturally, a major concern of faculty, 

An important part of academic freedom is the right to control one's own 

course content, to make decisions on what to include and what to omit, 

what to emphasize and what to change. Faculty have sued to maintain this 

right and have resigned when this right was denied. The preoccupation with 

content was reflected by Skeptics and Believers alike. 

Both groups strongly expressed their feelings of ownership toward 

course content and explained that in their wqrk with the Center, this 

content ownership was consistently respected. 11 My content," it was 

emphasized, 11was not impinged upon at any point. 11 

The contrast came in discussing the impact of instructional developmeM 

activities on content. Skeptics described this impact totally in terms 

of formofpresentation, mentioning a feeling of pressure toward how to 

present. 

The way the Center came on from the very first 
meeting was that here's the techni ques we'd 
1 ike you to use. I mean they said I could do 
it any way I wanted, but I could tell that they 
wanted me to do it their way. 

Although Skeptics said there was pressure to present or to package 

their courses in some particular way, they claimed that the content did 

not change. In fact, one Skeptic described instructional development as 

a "process for structuring." 
11You don't perceive that the interaction between you and the developer 

has made any impact on the actual thing that you teach?" one faculty member 

later designated as a Ski ptic was asked. He replied, 

Oh no, not at al l. My deve loper bas always been 
willing for me to make the decisions about what's 
in the course. The Center made that very clear 
at the outse t • . We are not trying to tell you what 
to put in your cour se, but we'd I ike to have you 
package it a certain way. 

Skept ics felt that change in form was unrelated to change in content, 

but Believers saw a definite connection between the two. As one Beli ever 

expressed it, "The form of teaching pedagogy is, in a sense, part of the 

subject matter. You can't separate content from form." 
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While Believers said that their participation in the instructional 

development process 11 had a definite impact on content, 11 they did not 

seem to feel that this violated their right of content ownership. Nor 

did they mention any feelings of pressure toward specific techniques 

such as that described by the Skeptics. Instead, they expressed satis

faction with the relationship between form and content and with the 

impact of their relationship with the developer upon their content. 

This process involves a thorough study of the 
domain. I think when that happens, it opens 
your eyes to many areas you had not thought 
about. I know that happened in my case. I 
started to realize that there were some areas 
just did not know about until I started looking 
into this and examining that and taking a survey 
of this topic and so on. The second part of the 
process al lows us to work in the sky as if there 
were no constraints . And I think when a person 
does that you come up with a very creative, 
imaginative program . So I would say that these 
two aspects of process had a profound impact on 
content. 

Personal involvement and personal growth, then were the main factors 

differentiating Believers from Skeptics. Need for a developer and content 

impact were discussed by both groups, but from varying perspectives 

depending on how strongly they believed in the value of the instructional 

development process. 

Implications of the Study 

This study has proposed a typology of instructor reacti-0ns to 

instructional development . It has shown how faculty, confronted with 

the message and act ivities of systematic instructional development reject, 

accept with reservation, or come to believe wholeheartedly in the efficacy 

of the process. It has differentiated between the business devel of 

instructional development reflected in the literature and the emotional 

level of instructional development which colors faculty perceptions of 

the business level. Two points aris i ng from the information presented in 

this article merit discussion: the discrepancy between the picture of 

instructional development reported in the literature and that arising from 

the emotional reactions of faculty and the similarity of benefits from 

the instructional development process reported by Bel ievers and Skeptics. 

As has been mentioned earlier in this article, instructional development 

literature descr ibes development from the perspective of the developer. 

-... ...... ...._~~~~~~~~~------------~~~~~~------------------------------------------
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Since developers would not be involved in this activity if they were 

convinced it was absolutely the best way to design instruction, the 

literature of the field reflects this view of the efficacy of the process. 

This study, on the other ha_nd, shows that teacher thinking varied from the 

thinking of developers. Not all professors who engaged in instructiona l 

development activities were enthusiastic about its continued use. As 

one professor, a Skeptic, claimed, 

I think there's a hard sell, or a soft sell, or 
whatever you want to ca 11 it. Well , I 'm not sure 
any of this is conscious. But it's the enthusiasm 
of the instructional technologist who obviously, 

· professional and vocationally, is sold on what he 
is doing, sharing this enthusiasm --- and is it 
catching! But I think it is so ambiguous whether 
what I am doing now is any better than what I did 
before --- it's different, to be sure --- but 
whether it is, in fact, better is debatable. 

While this was not a statistical study, it should be mentioned that 

less than half of the professors who were interviewed were Believers in 

the process. This indicates that, while instructional development met 

the needs of some professors extremely well, it was unreasonable to expect 

that it would meet the needs of everyone. This point needs to be clearly 

understood by all those involved in instructional development: developers, 

professors, and perhaps most importantly, administrators responsible for 

the funding of such programs. 

A second point that needs to be considered is the similar4ty of benefits 

derived by Skeptics and Believers from their participation in the 

ske: 

Thu· 
development process. This study showed that faculty who were Believers were and, 

indistinguishable from Ske~tics in their descriptions of instructional devel~· wu 

ment. The descriptions wer·e similar in terms .of activities and, in most 

instances, in terms of the effectiveness of the outcomes. While Skeptics dev1 

expressed some feelings of -doubt about the outcomes of development, they fac\ 

generally described the courses they developed as successful. However, For 

when they discussed how they felt about the development process, the not 

difference was clear. Some faculty expressed skepticism while others had ~VE 

become intensely involved and comm!tted . 

An interesting imp! ication of these findings is that belief is not 

necessary for project effectiveness. The faculty member who served as 

were 
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content person for one of the most visibly successful projects of the 

Center was a Skept.ic. Belief, therefore, does not appear to be related 

to project effectiveness. Project effectiveness was. defined by the Center 

in terms of faculty and student satisfaction with the course and, in compar

ison with the old course, · increased enrollment and equal or better student 

achievement. All of these elements were, to some extent, observed in the 

projects of faculty who were Skeptics.as well as faculty who were Believers. 

Furthermore, the instructional development process as an inservice 

education activity, was equally effective for both Skeptics and Believers. 

This educational aspect of engaging in instructional development is 

another of the claims of its benefits made by proponents. Skeptics as 

well as Believers described an increased awareness of the student and a 

clearer way of thinking about instruction. These development activities, 

~hen viewed as inservice education, do not depend upon the instructor 1 s 

belief in the need to work through the process with a Center developer 

nor in their desire to engage in further activities with the Center. Thus 

effectiveness of this aspect of instructional development does not depend 

upon generating belief in the faculty/client. 

If belief is not necessarily a component of project effectiveness, 

and if personal involvement is the major factor separating belief from 

skepticism, then a difference between the needs of Skeptics and those of 

Believers emerges. This difference might be seen as educational consulting 

as opposed to educational counseling. Some faculty may need ~nly a brief 

exposure to facts while others may require a more in-depth experience. 

Thus the project producing a Skeptic who feel~ that what has been produced 

and/or what has been learned is of value and the project producing a Believer 

could be viewed as equally effect ive. 

Teacher thinking about the values of, and uses for, instructional 

development as depicted in th i s study argue strongly for the need to treat 

faculty as individuals in our approach to their instructional problems. 

For example , the Late Dropout category of th i s study showed that fa culty who do 

not complete projects are no t necessar i lyopposed to the idea of instructional 

development. The Late Dropout group had spec ific product expectations that 

Were not met and, when interviewed, they still wanted these products and 

Were frustrated because they could not have them. This argues strongly for 

the existence and support of a product- or iented d ivi sion within a more 

·166 
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process-oriented center . Had product-oriented development been a recogni 

and accepted part of the instructional development activities of the Cente 

in this study, perhaps those faculty with strong pro~uct expectations wou ) 

not have become Dropouts. And, as was pointed out earlier, some faculty 

may need long-term involvement incorporating aspects of personal counselfn 

while others may require only a single experience in course redesign as 

in-service training in the systematic approach to the development of 

instruction. 

By a study of clients' perceptions of instructional development, it 

becomes clear that professors are individuals, each approaching the desi~ 

of instruction in the way most comfortable to him or her. Instructional 

developers who, in their work \.,.ith university faculty, emphasize so strong 

the individual learning styles of students must respect the individual 

teaching styles of faculty. This includes their approach to the design 

instruction. Instructional development models, it must be remembered, are 

idealized versions of how the process should proceed. While these 

usually incorporate the development philosophy of the center which 

they rarely consider the individual differences among the instructor/c li ent 

to whom they are applied . Examining these differences through a study of 

teacher thinking about instructional development may add a more realistic 

dimension to the development philosophy of institutions with instructional 

development services and a broader and more useable definition 

development project. 
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Twenty three high school age students were selected for a 
six week intense photography workshop as part of the New York 
State Summer School for the Arts. The students were studied for 
conceptual shifts and attitiude modification toward the medium. 
Students participated in Stewart~s model for critical dialogue~ 

and photographic projects encouraging individualistic response 
and exploration. Pre and post surveys were administred to 
determine changes in attitude and judgmental processes. 
Reaction to the photographs of Diane Arbus were noted to 
determine conceptual shifts. The results of the study revealed 
deviations in the students judgmental criteria <process for 
defining good and bad photographs> and in thinking about the 
photographic medium. The study suggests that more research in 
the area of critical processes and conceptual development is 
needed. The study also makes suggestions for a pedagogy of 
media . 

PROBLEM 

Many educational practices in instructional technology and 

media rely, upon conventualized standards for the judgment of 

wor k . When this occurs the individual"s freedom to explore and 

1 
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to respond to internal and external stimuli, in an 

nature, is rest1r i cted. Using media to teach reading, 

math skills or provide experiences for a creative writing 

is a limited and bounded conception of media within 

educational technology paradigm. 

Defining how a medium is to be used within an 

context creates the medium itself. This is demonstrated thr 

the developmenf of educational films and television, 

cc>mputers. The language used to create the technology not 

defines it, but it establishes our relationship to it, and 

us. The resistance to educational television was not 

content of the programs, but to the definition of 

as being a replacement for teachers, being more 
1 f 

selected environments than teachers, and being teacher safe. 

Attitudes, beliefs and values about media 

defined by the language which surrounds them. What 
C< 

"g<Jod" or a "bad" photograph is closely aligned with a 

structure about what a photograph should look like, what 

f l.m ct i on i s , and what its relationship is to other 
Ar 

and pictures. Seldom is the literature of educational technolO 
C( 

concerned with the issues of an image•s signifiance and 
l r 

indiv i dual ' s relationship to the image created or e xamined. 
h: 

m1?di a educat. :i cm is inc 1 udecl within the education al technolo91 

paradigm then attitudes toward media withi.n an educational 
pc 

context, must be reconsidered. 
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The purpose of this study was to explore the effectiveness 

a pedagogic strategy which involved the development of 

descr iptive tactics and individual exploration into the meanings 

and significance of photographic images. It was hoped that the 

study would begin ta reveal methods which enhanced student 

res ponses toward photographs~ their production, function and 

value in educational and culutral settings. 

Traditionally the teaching of photography at the secondary 

level has expressed two concerns~ The first concerns is the 

teaching of career or professional skills, which addresses the 

medium of photography in terms of a product-market relationship. 

Most photography at this level stresses the reproduction of a 

commercialized product. The second concern is for the 

development of technical skills, that is making a good print. 

Again, the reproductive attitude is asp ired to. EmLtl ati on of 

Ansel Adams, Eastmen Kodak, the regional photography club,and the 

community professional are part of the high school student's 

introduction to photography. This is an introduction that affects 

his/her attitudes and understanding of the medium and its 

Political and economic signifiance. 

In an effort to form a broader concept of media, in al 1 of 

its symbolic forms, this study employed the Stewart Model for 

3 



Critical Diaglogue and selected divergent 

assignments. Pre and post tests were employed to notate shift 

attitude and conceptual levels. The photographic work 

Arbus was presented to determine conceptual links to the 

model provided. 

The model provided by Doug Stewart CStewart,1976) is 

judgemental and categorical. His model calls for the eliminat 

of all judgmental terms and the creation of an open and 

environment for the discussion of images. The model 

three categories for response; judgmental, formal or visual, 

poetic:. In this study we added a fourth: political. 

discussing each variable and its parameters with the 

the judgemental category was eliminated. Di ~;cussi ons of 

assignments were in keeping with Stewart's Model. 

Assignments ambiguous in nature, were given with 

definition of expectations. They included self-portraits. 

socia l statement, s ignificant form, dreams and illusions, 

feet <Jr- 1 ess" . After finishing each project 

approximately 8-15 prints~ the students formed triads 

their work. After that, a ll work was displayed and 

within the categc:ir i es of Stewart's model. StLtdents wert 

4 
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negatively answered by their peers when they incorporated 

Judgmental terminology. 
shifts 1 

The work of Diane Arbus <Arbus,1972> was presented once each 

week for six weeks with no discussion allowed about the work. 

After the post-survey on Arbus~s work a full morning discussion 

was held. The objective behind this method was to determine if 
is 

Stewart's model for critical dialogue, the class assignments and 

discussions affected the student's conceptual framework and 

level of cognition employed to give meaning to Arbus's work. 

i sual, and 

student;, Twenty- three students for the program were selected by the 

in s of all following criteria: l. > race; 2> age (giving preference to 

seniors>; 3) gender; 4) photographic ability. Sixteen of the 

students ranged between 17 and 18 years of ag~; 6 were from urban 

areas, 12 from suburban, and 5 from rural areas. El even stLtdents 

had one year of photographic instruction, with one having more 

t h minimal than five years. Seventeen students said they only received 

r trai ts. a instruction in a school setting,five were self-taught~ and one 

and attended classes at a community center. Fifteen students saw 

r-oject of their involvement with photography as both artistic and career 

to discuss centered. Seven considered it only as an art form, and one 

considered it only in the light o4 a career. The students came 

dents to the program with a wide range of interest and abilities. Each 
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brought an understanding and expectation of the workshop 

the medium. 

A survey was designed to gather background 

to assess current practices and attitudes toward 

surveying attitudes an open format was followed. 

obtained through the selection of language to answer 

Categories were then created from the student 

comparisions made. 

In the analysis of the data, movements and 

attitudes and rational were looked-for . Comparisions 

between pre and post-survey data. 

through the collected data, that: 

We observed the 

1. There was a movement toward a concern for 

meaningful photographs. 

2. Student rationale for making photographs 

evinced a s hift toward communications and 

away from creativity . 

3. Student discussion of the meaning of photographs 

demonstra ted movement away 

from r e flection and creati v ity as a ma jor 

f OCU!5 to more defL1sed responses which included career~ 

and individual perception. 
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4 medium they When students addressed the importance of the 

evinced a movement toward photography as a 

e >: pressi on. 

form of 

5. In defining what is a good photograph the pre 

and post-survey showed no differences. 

primary reason given was for 

message/meaning capablities. 

The 

its 

Students definition of a bad photograph shifted 

from reasons of commonality/non-creativity 

to a rationale of no definition. 

aB~Ll§ §UB~~y B~§Ub!§ 

The Diane Arbus photographs were shown once each week for six 

weeks , with no discussion before or after each showing. The pre

survey was administered immediately after the first showing. The 

survey was administered immediately after the sixth and . final 

showing. Categories were formed from the student's replies to 

the survey. Again a number of interesting perceptual shifts 

occured. The students, in discussing their responses to Arbus's 

work demonstrated a movement away from emotional and contextual 

referents. In the pre-survey there was a marked tendency to 

discuss individual photographs. The post-survey disclosed a move 

toward the relationship between images. In discussing the major 

idea of the work students responded to pre-survey questions by 

demonstrating an avoidance of the question, whereas on the post-

survey they offered a range of responses. The reference to the 

organ izational s truc ture was of critical nature. The responses 

to this last question on the meaning of Arbus ' s work, the 
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student's responses suggested a conceptual shift in 

rationalizing of Arbus's work. 

The results of the study revealed a number of 

considerations for teachers of media. The study suggested 

by s tructuring the psychological learning environment 

shifts can occur. It also suggested that conceptualization 

one activity could be crossed over to another activity 

becomes an important consideration for educators when 

in their curriculum. The study also suggested that 

development of a critical dialogue model for students 

verbal responses to photographs. The study also suggests 

more study in this area is needed. 

Arbus, Diane Qi~O§ 0c~y§, Milerton: Aperture, 1972 

Stewert, D. This material was presented at workshops given 
the northeast regional conference for the Society 
Photographic Education, 1976. 
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.......... ---------~ 
Eye Movement As An Index Of Learning 

Within the past few years eye movement indicies, i.e., the number 
of fixations and their average duration, have been used as a measure 
of cognitive processing. Loftus (1972) found that the number of fixations 
made by a subject while initially viewing a .picture was the best indicator 
of subsequent picture recognition. Gould's (1973) research indicates 
that the fixation duration is reflective of cognitive processes . while 
viewing stimuli of varying complexity. Perhaps Wolf (1970) most succinctly 
states the case of using eye movements as an index of learning: 

Eye movements present an unusual opportunity for finding out 
the reactions of viewers to a visual stimulus. They give infor
mation on where the subject is looking, how long he looks at 
particular objects and the type of movements he makes •.. This 
reaction is different from giving the subject a printed test 
or asking him in an interview what he has learned from the 
stimulus. (p. 13) 

According to earlier research, there are two factors that may 
influence the looking behavior of subjects: the stimulus materials 
themselves and the intelligence level of the viewer. The areas that 
have received the most attention from researchers are those of complexity 
and novelty . Faw and Nunnally (1967, 1968), Mackworth and Morandi 
(1967), Hochberg and Brooks (1978), and Zusne and Michels (1964) found 
that the more complex stimulus drew more eye fixations than the simpler 
stimulus materials. However, Wolf (1970) qualified the complexity 
issue because he found that the more sophisticated stimulus materials 
attract more eye fixations, but only up to a point. When the stimulus 
becomes extremely complex, the subject may tend to avoid the stimuli 
or to fixate centrally. 

Just as the complexity issue is clouded with contradictory findings , 
so are the results of picture recall tests . It was mentioned earlier 
that Loftus (1972) found that recall is positively related to the 
number of times a subject fixated a picture. Tversky (1974), however , 
fo und different results. In her study, subjects who fixated the stimulus 
material fewer times had the highest recall on later memory tasks. 
The two studies did differ in the type of stimulus materials employed : 
Loftus used photographs and Tversky used simple line drawings. 

According to some previous research, it is the viewers' intelligence 
levels -- not the stimulus materials -- which influence how viewer s 
look at the stimulus material. Anderson (1937), Guba, Wolf, deGroot, 
Knemeyer, Van Atta , and Light (1964), and Wolf (1970) have all completed 
research in which a correlation between eye fixations and intelligence 
was evidenced. It should be emphasized, however, that some of these 
studies had confounding problems. 

The following hypotheses were explored in this study: 

* Subjects who have a greater number of eye fixations will have 
higher scores on the posttest than students who have fewer fixations. 
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Subjects who view the stimulus materials composed of shaded line 
drawings will have more eye fixations than subjects who view 
either the simple line drawings or the realistic photographic 
representations. 

* Subjects who are in varying categories of intelligence will have 
different numbers of eye fixations. 

The experimental design of the study was the posttest only control- · 
treatment groups but the subjects were not randomly assigned to either 
of the groups because of geographical limitations. The treatment 
subjects (N = 46) were students enrolled at Harford Connuunity College, 
Harford, MD which is in close proximity to the Human Engineering Laboratory, 
Aberdeen Proving Ground, MD where the advanced, unobtrusive oculometer 
is located which was utilized in the study. The control subjects 
were all enrolled at Mansfield State College. Mansfield, PA and this 
is where the investigator is employed. 

The treatment subjects were administered the physiology pretest 
and the mental ability test before they were individually shown one 
of the treatment conditions, i.e., simple line drawings, shaded drawings, 
or realistic photographs. Immediat~ly after viewing the treatment 
slides, the subject was taken to another room and administered the 
posttest. All tests were administered to the control subjects in 
the same sequence as the treatment subjects. 

As alluded to earlier, the study was conducted at the Human Engineer
ing Laboratory, Aberdeen Proving Ground, Maryland because they maintain 
an advanced oculometer which has the capability of tracking the eye 
movements of a subject unobtrusively. For a more complete description 
of the oculometer, the reader is referred to an article published 
by Monty (1975). 

Four statistical tests were utilized in the study to analyze 
the data. A t test was used to compare the pretest and posttest scores 
of the treatment and control subjects and there was no difference 
on . the pretest, i.e., t (89) = 1.64, .£. • .104, but there was on the 
posttest, i.e., t (68) = -12.7, £. • .001. To test for any relationship 
between eye fixations and posttest scores, the Product Moment Coefficient 
was used. The overall relationship between eye fixations and the 
posttest score was r • .2467, .E.. • .049. Three additional Pearson 
r's were computed for each sequence of 13 slides of the total of 39 
slides to determine if the relationship varied during the treatment 
and they are .1834, .£. m .111; .1948, £_ • .097; and .3040, £_ • .020 
respectively. 

To determine if eye fixations are influenced by either the type 
of visuals viewed or the intelligence of the viewer, two-way analysis 
of variance was employed. The effect of the type of treatment was 
not significant, F (2,57) • 1.73, £.. • .192, but the intelligence level 
of the subject did influence the average number of fixations and was 
significant, F (2,37) • 3.89, .E. • .029. 

Finally, two-way analysis of variance with repeated measures 
~as used to determine if fluctuations in the eye fixation data could 
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skew the data. Again, it was found that the treatment was not significant 
F (2,37) = 1.73, .£. s . 191, but intelligence level was significant 
F (2,37) = 3 . 88, .£. • .030. In addition, the mean number of fixations 
did vary throughout the treatment, F (2,74) • 58. 74, .E. • .001, but 
neither the interaction of treatment type and slide group, F (4,74) • 
.68, .E. • .610, or intelligence level and slide group, F (4,74) • .41, 

.E. - .799, were significant using the repeated measures test. 

Conclusion 

The present study supports previous findings that: (1) there 
is a relationship between the number of eye fixations and internal 
cognitive activity, (2) novelty is an important factor in viewing 
visuals, and (3) the intelligence level of the subject influences 
the number of eye fixations. The study did not give evidence that 
the level of picture complexity will influence the number of eye fixa
tions. 

Discussion 

The present study was designed to determine if a relationship 
exists between cognitive activity, i.e., posttest scores and the number 
of fix~~ions. Past research has indicted that there is a positive 
correlation between learning and the number of eye fixations. The 
present study confirmed this relationship using an unobtrusive eye 
movement measuring system. 

The second objective of the study was to determine if eye movement 
is a stimulus or a personalogical variable. The present study did 
provide evidence that it is personalogical: Subjects in the highest 
category of intelligence had a significantly higher number of fixations 
than did · subjects in the lowest category of intelligence. This finding 
supports previous research. 

The investigator did not find a relationship between the type 
of visuals viewed and eye movements. This result is similar to Barron's 
(1980) work because neither study found any evidence that the stimulus 
materials influenced eye movements. It should be noted, however, 
that the findings of the present study were both internally consistent 
and supportive of the research of Loftus (1972, 1976), i.e., no difference 
in eye movements should be expected because there was no significant 
difference in learning. Thus, additional research needs to be completed 
in order to learn whether, and how, different types of visuals influence 
eye movement. For instance, Fleming (1978) has listed many perception 
principles which were based on previous research, but not on eye movement 
studies. It would be interesting to construct visuals which incorporate 
the principles outlined by Fleming to determine if eye movement research 
will support the previ ously reported findings . Since eye movement 
indices are more item specific than other summary measures such as 
posttests, the results of the proposed research may enable researchers 
to refine the principles presented by Fleming through the use of current 
technology such as the HEL Oculometer. This latter type of information, 
if available, would be instrumental in providing guidance in the design, 
development, and use of visual materials in the learning process because 
researchers (Baron, 1980; Rayner, 1978; Wolf, 1970; Yarbus, 1967) 
have concluded eye movements are an objective measure of cognitive activitY· 
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INTRODUCTION 

In an everchanging society with an increasing 

more important for an individual to acquire knowledge and 

the most efficient and expedient manner. · This imperative is · compounded 

by the fact tha~ individuals learn at different rates. Since time 

in instruction is an important factor in maximizing instructional 

efficiency, technology has provided a means of altering recorded speech 

so that instructor or student may adjust· the rate of spoken presentation 

to suit his needs. This technique has been generally referred to as 

rate controlled speech or "Compressed Speech," Silverstone (1974) descri 

this method of rate control as the " ••• reproduction of an original re

cording in which the word-per-minute ratio is'changed to a slower or 

faster rate of speech without eliminating the pitch or natural quality 

of the voice." In an earlier publication, Silverstone (1972) describes 

this technique as the process by which consonant sounds are maintained as 

the original production, vowel sounds are reduced and pauses are eliminat 

as often as possible. 

HISTORICAL DEVELOPMENT 

The historical development of rate-modified or compressed speech goes 

back over 40 years. Early research attempted to isolate a means of in

creasing the amount of information that could be communicated over a 

limited period of time. The advent of modern electronic recording 

made a means .of effectively compressing speech a reality. The earliest 

interest and research in speech compression began, however, linguisticall1 

rather than technologically. 
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Change in Speaking Rate 

Initially, the most efficient and .feasible method of changing the rate 

of speech was to have the speaker produce the words more rapidly so that 

the faster speech could be recorded. This method had the advantage of 

being very simple and required no special equipment or conditions. The 

increase in speaking rate, however; was limited because the voice inflection, 

intensity ·and articulation were affected when the speech rate became too 

fast. (Foulke: and Sticht, 1969) 

Studies were conducted that examined the effectiveness of speaking 

rate. One study done by Goldstein (1940) summarized many findings which 

included: 

a. Listening comprehension was found to be superior to reading 

comprehension. 

b. The easier the material becomes, the greater the listening compre

hension. 

c. Listening comprehension is less variable than reading comprehension. 

d. Comprehension in reading and listening both decline when the rate 

is increased. 

e. The decline of comprehension continues · as the rate increases. 

A study by Nelson .(1948) estimated a speaking range of 125 to 250 

words per minute and found no significant difference between the two rates. 

It was found though, that the subjects preferred a rate of 175 words per 

minute to be the most acceptable rate. 

Simplification of Text 

Alterations in the text offered an easy and accessible way to change 

the rate of spoken material . By making minor changes in the text, one was 

able to read them faster and with greater enunciation. The use of shorter 

words and a vocabulary that was simplified, enabled the reader to proceed 

to greater speed . Grammatical structure in a less complex form was also 
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found to be of importance when consider:f.:ng speed (Duker, 1974}. In pre-

. sentations varying from 175 to 375 words per minute, passages containing 

a simplified version of grammatical structure were found to be understood 

more easily than more difficult versions (Reid, 1968) . 

Speed Changing Method 

Changes·in word rate were also achieved by simply changing the speed 

at which the recorded material was played b.ack. By using a slower 

speed, the word rate is slowed down. Similarly, by using a faster 

speed, the word rate is speeded up. Thus, the recorded speech can be ex-

panded or compressed respectively. A change in pitch of one octave occurs • 
however, when the speed of the playback is double that of the recorded sp~ 

(Foulke. and Sticht, 1969). 

The use of this method dates back to 1919 when phonograph 

speeded up for listening experiments . Since then, it has been found that 

speeded up material could be dealt with in this manner as long 

rial was simple enough in context (Klumpp .and Webster, 1961) • 

These early attempts to alter speech rate enabled rudimentary research 

to be carried out, but.also presented basic problems in that the degree of , 

distortion interfered with messages. With more complex technological ad-

vances in the ensuing years, more complete and reliable experiments were 

conducted on compressed speech. 

Sampling Method 
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A method of sampling speech by a switcher that intermittently sampled pr. 

segments of a recorded tape was demonstrated by Miller and Licklider (1950). li: 

With this technique, it was found that up to 50% of speech could be eliminatd 

before intelligibility dropped below 90%. These findings held true as long so 

as the sampling was done at a frequency of at least 10 times per second. th 

By demonstrating that a considerable amount of speech can be eliminated, re 
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this study confirmed the contention of Shannon and Weaver (1949) that 

language is highly redundant. 

Building upon the concept of discarding a portion of the .speech signal, 

Garvey (1953) described a method of "cut and splice." Periodic portions of 

recorded tape were manually cut out and the remaining portions were spliced 

together. This technique allowed speech to be compressed without voice 

distortion but was too time consuming to be practical. 

The electromechanical method presented· by Fairbanks, Everitt and 

Jaeger (1954) sampled speech mechanically without the need for.manually 

cutting and splicing tape. This sampling technique was periodic and un

selective. Expanded speech could ·also be achieved by repeating speech 

samples. A study by Foulke (1966. a) comparing the sampling method and the 

previously used speeded method, found that intelligibility of the message 

was superior when the sampling method was used. Comprehension, however, 

was not significantly increased. 

Two widely cited research efforts, (Diehl, White and Burk, 1959) and 

(Miron and Brown, 1968) examined the compression of speech by altering only 

the pauses that occur between· words. These pauses were shortened or elim

inated altogether by either manual adjustment or by use of a computer. In 

comparing rates of 126 to 175 wpm, no significant differences in comprehen

sion were reporte~. 

Speech compression achieved by a computer allowed more · analytical and 

precise sampling to be done. However, the cost of this kind of sampling 

limited its use at the time of its introduction (Scott, 196.J). 

More recently, two techniques have been developed that provide a more 

sophisticated and technical means of speech compression. The speech syn

thesizer can produce speech at any given rate and according to the signal 

redundancy (Campanella~ 1967). The Harmonic Compressor shortens the speech 

488 
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signal in half .py dividing the signal into frequency bands and then reduces 

them (Foulke, 1968a). This level of technology has provided a means of more 

analytical and complex research into compressed speech as well as a finished 

product that is more effective in terms of intelligibility. 

REVIEW OF THE RESEARCH 

The research conducted on compressed speech in the late 1950's and the 

1960's was considerable. A complete review of the literature would go far 

beyond the length of this paper and has been previously compiled by Duker 

(1974). The following is an overyiew which highlights the major 

and the important issues and findings. 

Research stud~es have examined a wide variety of treatments and 

the findings of which basically fall into four main categories: ( 1) compre

hension and intelligib.illty, (2) trainability, (3) retention and (4) 

tions of compressed speech to various instructional situations. 

CC·Illprehension and Intelligibility 

Foulke (196Ba), in a paper presented at the Perception of Language Con

ference at the University of Pittsburgh, identified two indices for the evaL 

uation of compressed speech: comprehension and intelligibility. These cwo 

variables have been investigated extensively in the study of the effective

ness of compressed speech. Comprehension of compressed speech is the abili 

to extract knowledge and information from a given text that has been accele 

ated. Objective tests have usually been given to measure the amount of in

formation which has been attained. 

Intelligibility refers to the extent that one is able to repeat inform,

ation which was presented or to discriminate what one has heard. Tests of 

intelli gibility usually require the subject to repeat given words or to 

choose a word from a selection based on their perception of the speeded teitt• 

Tests of comprehension involve two or more groups that listen to a te1't 
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which has been compressed to various degrees and then complete a multiple 

choice test on the material presented. Comprehension studies have investi

gated variables related to speeded playback, various sampling methods and 

word rates ranging from 250 to 325 words per minute. Generally, studies have 

found no significant difference as far as comprehension of material is con

cerned (Foulke, 1966a; 1967b). 

Foulke (1968a) indicates that in measuring comprehensi9n, there are two 

groups of factors which must be taken into consideration: (a) organismic 

features and (2) characteristics of the signal. Organismic factors include 

age, sex, intelligence and previous experience with the 'subject. Character

istics of the signal are concerned with word rate, method of compression and 

rate of occurrence of the speech sounds. 

In reviewing compressed tapes, the influence of the reader's voice and 

style does make a difference in the comprehension of material. However, 

there is no information available on what determines a better reader voice 

quality or how to choose an effective reader. It has been suggested that 

the same qualities necessary for comprehensible speech at compressed rates 

also apply to normal speech. These qualities must be identified so that the 

findings may be applied to both kinds of recordings (Foulke, 1967a) • 

Intelligence or mental aptitude of subjects using compressed speech 

has been investigated and it has been shown that there is no significant 

difference between high and low .aptitude subject's comprehension of ma~erial 

at one third the compression of normal rate (Parker, 1971). This finding is 

supported by research that shows that not only is there no difference 

between high and low aptitude subject's comprehension at one third compression 

of normal speech, but also the subjects learned more efficiently at the 

faster speed (Sticht, 1971). 

In comparing high and low aptitude subjects, the influence of speech 

rate on comprehension is greater than the s ignal degradation which might 
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occur. This indicates that regardless of the listener's mental ability, 

other human factors have a greater effect on comprehension than factors 

that are of a technical nature (Sticht, 1970). 

Characteristics of the signal· that may influence comprehension of 

the compressed speech have also been extensively examined. Research con

ducted by Sticht (1969) reveals that speech rate and signal distortion 

may affect listening comprehension. Material that has a low redundancy 

content is particularly affected by signal distortion because missed 

portions cannot be obtained in another form. Linguistic cues that are 

included in the text are considered to be aids to listening comprehension. 

Inflection, use of syntax and sequencing of words can provide cues which 

the listener can use to comprehend material that might not otherwise be 

understood. 

The use of a summary or precis and introduction of key words preceding 

the listening exercise has also shown to have no significant effect on the 

level of comprehension (Orr and Freidman, 1967). 

Results of research in comprehension of compressed speech may be in

fluenced by inadequacies of the measurement techniques used. Orr (1971) 

i ndicates that there is a need for reliable and valid tests of comprehensi~ 

which will measure these factors more accurately for research purposes . 

Nolan and Morris (1971) found that comprehension and word rate are 

negatively related since comprehension decreases as the word rate is in

creased. Motivation, however, was found to have no relation to comprehen

sion of material at different word rates, a fact which seems to indicate 

that even though a person's motivation may be high, his comprehension at 

faster word rates may nonetheless be lower. Foulke (1968b) reported that, 

with word rates ranging from 125 to 400 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 
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inverse proportion. Foulke hypothesized that adequate processing time is 

needed for perception of words in order for comprehension to occur. If 

processing time is reduced, a decrease in comprehension results. Lost 

'processing time was indicated to be a contributing factor in the level of 

comprehension. 

Studies have shown that compressed speech is intelligible at rates 

compressed up to 50% of the original rate (Fairbanks, Guttman and Miron, 

1957) while others report intelligibility at even higher rates of com

pression. The use of longer words in the text have. also shown to be an 

aid in the intelligibility of the compressed passages (aeise, 1971). 

Factors such as age and hearing loss also have a direct effect on 

intelligibility. Older subjects (over sixty years old) were found to 

score lower on tests of intelligibility than younger subjects. Even in 

cases of normal hearing, older subjects suffered a loss of intelligibility 

which Sticht and Gray(l969), suggest may be due to loss in the speech ·spectrum 

brought about by old age or a slower processing time. 

Trainability 

The variables of listener trainability in compressed spee~h and 

retention were investigated as· additional factors which related to the 

effectiveness of compressed speech as an instructional tool. Blind students 

receiving only two hours of instruction on compressed speech demonstrated 

a superiority in performance over those who received no training (Resta, 

1971). Although as previously cited, the use of precis and key words did 

not affect comprehension, training sessions of only five hours resulted in 

better performance (Orr and Friedman, 1967) • 

Training of eight to ten hours that involved compression rates as hi gh 

as 325 to 475 wpm revealed no signigicant decline in comprehension . These 

findings led to the conclusion by Orr, Friedman and Williams (1965) that 
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training in compressed speech will yield b.etter results and in a shorter 

period. of time. 

Along wfth improved comprehension of material, training may provtde 

the necessary listening skill to improve processing of connected discours e, 

The time needed to process information may be a function of training and 

may be reduced with practice .Corr, 1964) •. 

Experiments conducted by Friedman and Orr (1967) which used speeded 

rates up to 475 words per minute further supported the effect of training 

on increasing comprehension of compressed material. 

Retention 

The process of perception, storage and retrieval of the compressed 

information, generally referred to as retention, is undoubtedly of utmost 

concern for educators. 

Studies using rates ranging from 175 to 325 words per minute and 

different methods of compressing tested subject~ after 0 .days, 7 days and 

one month. No significant difference was found between the groups using 

compressed speech and those using n9rmal rates of speech (Foulke, 1966b). 

Their results are further supported by Friedman, Orr, . Freedle, .and Norris 

(1966) in their finding . tha~ retention of $peeded information is as good 

as retention of information presented . at normal speed .. 

Lecture presentations reduced as much as one-third the original length 

resulted in no significant difference in the ·retention of material in a 

study reported by Barabasz (1968). Studies involving sighted and blind 

subjects revealed that although there was no significant difference in 

retention of mate~ial at speeded rates up to 280 words per minute, blind 

subjects retained even more information than sighted subjects over a longer 

period of time (deHoop, 1967). 

A study using rates of speech from 238 to 328 words per minute, 
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described by Woodcock (1968}, showed that the efficiency for learning was 

superior and mpre information was retained at these rates than at a rate 

of only 178 words per minute. 

Research involving retention of material presented in a simplified 

form suggests that more information is preserved when material is used 

that contains less complexit;y. George (1970), in a paper, .suggests the 

need for increased research attention toward the retention variable. 

Application 

The use of compressed speech has been applied to many areas of 

education for dissemination of knowledge ftnd training. Compressed speech 

has been used with the A~dio-Tutorial method of instruction in an effort 

to contrast learning with this method as opposed to traditional approaches . 

No difference was found using compressed speech for information contained 

on audio tapes (Smith, 1979). In addition, compressed speech was found 

to make no difference in the comprehension of material presented in a self

paced format. Not only did students achieve as well with the use of com

pressed speech, but they also preferred this method of presentation over a 

presentation of normal speech (Orr, Friedman and Graae, 1969). 

An Air Force study used compressed speech to train officers with 

positive results. Consideration, it was suggested, should be given to the 

difficulty level of material included in such a format and the intended 

audience. Material of moderate difficulty should be used rather than very 

complex material when speech is to be compressed (Watts, 197G). 

Research conducted by Thames and Rossiter (1972) investigated the case 

of compressed speech as a pacing device to aid in reading instruction . 

Findings of the study showed that compressed speech pacing resulted in a 

significantly greater increase in reading rates without any significant 

loss in r eading comprehension. After nine months, the increased effects 

were still found to be present. 
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In the 1960's, the Perceptual Alternatives Laboratory at the 

University of Louisville was established under the directorship of 

Dr. Emerson Foulke. This facil.ity experimented with compressed speech 

and its uses with the visually impaired (Foulke and Robinson, 1970} • 

. Other early applications of compressed speech were made in the 

fields of instructional broadcasting (Jamison, 1971), medical education 

(Boyle, 1971) and foreign language instruction (Friedman and Johnson, 

1971). 

CURRENT RESEARCH: BASIC AND APPLIED 

The preceeding summary reviewed the 1relevant research literature on 

compressed speech published during the period 1919 to 1974. During the 

mid part of the 1970's, research interest in compressed speech lagged. 

In part this hiatus was due to the thorough and comprehensive nature of 

the early research, however, another major inhibiting factor was the 

high relative cost of speech compression technology and the subsequent 

limited availabi~ity of such hardware and software. 

During the late 1970's interest in speech compression was renewed as 

a result of new innovations in electronics and an increased need for the 

transmission of large amounts of instructional material in short periods 

of time (George, 1976). 

Until recently, compressed speech was achieved by sampling methods 

which selected portions of the original tape recording. Developments in 

new technology have made other methods possible by which material recorded 

at normal speed can be played back at a faster speed with pitch control 

devices that reduce distortion and allow the faster speed to be intellig

ible. This new technology is available at a fraction of the cost of 

former speech compression methods and provides t he opportunity to make 

this technique available to users for a variety of applicati ons that 
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until recently would have been impractical. This new technology has also 

provided a means to individualize instruction that would match the in

dividual's rate of learning with the rate of presentation of material 

(Hartjen, 1977). 

The Variable Speech Control Co. of San Francisco currently holds the 

patent rights on one "new generation" speech compressor. This device, 

using both analog and digital electronics, when joined with a variable 

speed tape recorder/player can take normal speech of approximately 150 

words per minute and either speed it up to 2.5 times its rate (375 wpm) 

or slow it down to .6 time its rate (105 wpm) (Dickstein, 1977). This 

unit, known as the Variable Speech Control Module provides a number of 

advantages over earlier speech compressors in that (1) through the use of 

micro-processor technology, the degree of pitch distortion has been re

duced below levels previously achieved. (2) The VSC unit is a playback, 

rather than recording device, a fact which has further reduced the cost. 

(3) The playback rather than record nature of the device permits the use 

of any previously recorded, normal rate material. (4) The playback 

speed of the unit is continuously variable from .7 to 2.5 times normal 

rate, making adjustment to individual listener needs possible. A number 

of other, similar variable speed playback modules and players have been 

recently made available to the public as well as a unit similar to the 

VSC module which is available to the blind through the American Printing 

House for the Blind (Dickstein, 1977; Mowinski and Lauer, 1980). 

The majority of basic research that has been conducted in recent 

years in the area of compressed speech has continued to examine many of 

the same issues that were of interest in past studies. The focus in 

contemporary work has, however, expanded on previous studies in order to 

gain more insight into the effectiveness of this method as it relates to 
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individual aptitudes. Researchers have begun to measure the effects of 

variables that had not been previously examined. One such study by Grosjean 

and Lane (1976), examined the independent var'iables of articulation rate , 

I 

number of pauses and duration of pauses to determine how the listener can 

integrate them into an overall impression of the rate of speech. The 

researchers found that, although it was possible to develop a predictive 

model, articulation rate contributed most to the listener's concept of 

speaking rate. 

In a comprehensive study conducted by Adelson (1975), the researcher 

·utilized hour long lectures rather than short passages, presented at rates 

of 175 and 275 wpm. The researcher suggested that shorter passages such 

as those used by earlier researchers do not adequately assess a listener's 

overall comprehension. Findings of the study indicate that the length of 

stimulus materials is a critical factor. Significantly larger compre-

hension losses were apparent when materials reflected the more realistic 

length of most instructional presentations. Also of importance was the con-

cl us ion of the researcher that the efficiency index of Fairbanks et al., (1957} 

should be questioned because it fails to take into consideration the factors 

of: density of ideas, number of items not learned, importance of items 

learned and not learned, the relative difficulty of items learned and not 

learned, and a criterion of acceptable comprehension which is stated in 

advance. The efficiency index was further questioned on the grounds.that 

it justifies a method which appears to only encourage skimming of material 

at the expense of analytic thinking. More research was suggested to es-

tablish the optimal. length of a presentation for realistic situations at 

different educational levels and the establishment of criteria to measure 

idea density. 

The traditional measures of intelligibility and comprehension were 
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investigated by deHaan (1977) in an attempt to determine if an indiv.idual 's 

self-selected rate threshold could be used as a measure of either variable. 

Results indicated that an individual's threshold is an extremely reliable 

indicator of compressed speech intelligibility but not of comprehension. 

Other research related to the comprehensibility of compressed speech 

found that comprehension is closely related to subject's habitual reading 

speed (Hausfeld, 1981). Strong evidence was presented for a working

memory processing limit of approximately 275 wpm. Speaker familiarity was 

also investigated as a factor influencing comprehension of compressed 

material, but was rejected as a significant variable in a study by 

Thompson and Silverman (197 7) . 

A study of the effects of sex, age, passage structure and speech rate 

on listening comprehension of children and young adults conducted by Riding 

and Vincent (1980) yielded the following results: 1. Both sexes performed 

best with passages that contained related sentences that were positioned to

gether and were presented at a slow rate of speed. 2. Girls were better 

than boys when the rate was slow and content details separate but were in

ferior to boys when the rate was increased. 3. Girls at age 15 showed the 

greatest drop in recall of compressed material, a finding which the authors 

suggest may be due to more complex processing strategi es employed by women. 

The authors further suggest that if such a trend continues into adulthood, 

women may learn best in situations which involve no time pressure. 

The comprehension measure itself has been put in question in a study 

by Behnke and Beatty (1977). The researchers contend that comprehension 

cannot be accurately measured by the standard multiple-choice question 

technique. They suggest that it is not clear, how sure the respondee is 

to the accuracy of the response . This study used a confidence-weighting 

technique to measure comprehension and found a significant drop in weighted 
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comprehension when speech rate was doubled (275 wpm). The researchers 

speculate that for longer passages such as occur in classroom instruction 

the drop in comprehension could be of major proportion. 

, 

A series of studies (Beasley, Maki and Orchik, 1976; Riensche, Konkle 

and Beasley, 1976; Beasley, Bratt and Rintelmann, 1980) investigated the 

variable of intelligibility using clinical measures of speech discrimina

tion. Findings generally support·ed early research to the effect that 

children have more difficulty ·discriminating compressed ma~erial than 

adults and that sentences are more intelligible than monosyllables, an 

effect the authors attribute to redundancy within the sentence. 

Training in rapid reading was shown to improve comprehension of 

compressed material by Boatson (1978). Other findings, while non-signi

ficant, indicated that such training may be more effective with highly 

compressed speech. 

Compressed speech has continued to be used with the blind and visually 

handicapped as a valuable listening tool. Different rates used for com

pression are still of interest to researchers who wish to determine if 

rates affect learning efficiency. Findings obtained by Myers (1978), in

dicate that learning is more efficient at the faster rates of compression 

and that factors of intelligence, grade level, sex and comprehension level 

were insignificant in determining learning efficiency. It is implied 

that compressed speech may provide an alternative to blind students to keep 

up with their sighted peers who can read much faster in a shorter period 

of time . Results of this study conducted in a residential school should 

be confirmed with research done in an integrated setting so that the find

ings can be applied to other situations and learners. 

Affective dimensions of the use of compressed speech have been ex

plored with respect to learner anxiety and its relationship to the technique, 

in a study by Beatty and Behnke (1978). Results support the notion that as 
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the rate of presentation increases so does learner anxiety. The 

use of this technique may indeed be counter-productive to the learning 

task unless sufficient measures can be taken to lessen anxiety. The 

researchers suggest that a reduction in anxiety may result in greater 

information processing efficiency. The authors further suggest, ' how

ever, that the decreased efficiency may be due to a combination of both 

anxiety and perceptual limitations. 

Moderate compression of up to 30%, has been found to have no 

effect on comprehension or evaluation of emotional variables in re

viewing tapes of dialogue for counseling sessions. Empathy, warmth, 

genuineness and depth of self-exploration were all comprehended without 

any significant variation in a study conducted by Schwab and Travers (1975). 

A number of studies have examined the rates at which subjects 

prefer to listen to compressed material. One study (Leeper and Thomas, 

1978), has reported that generally children preferred a rate of 200 wpm 

the most and least preferred a rate of 100 wpm. Although younger children 

tend to prefer faster rates than older children and adults, this may be 

due to the fact that children need to process information as a whole in

stead of piece by piece as older subjects do. Consequently, it is more 

helpful for them to receive the information faster so that they can process 

it as units in short-term memory. The researchers make a strong case for 

the existence of a " chunking process" in this type of processing . Findings 

of Short (1978) further support learner's preference for faster rates. 

Age in adults has also been found to have a significant effect on 

preference for listening rate (Riensche, Lawson, Beasley and Smith, 1979). 

Older listeners tend to need more time to process information, a fact 

which may be due to increased auditory perception problems that occur with 

older age. Although it has been found that older people prefer the 

slower rates of speech, there has been no significant difference found 

between males and females. 
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coJ.J.ege students were found to prefer compression up to 300 wpm 
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to prefer compressed speech to normal speed tapes 
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i.r use became more 
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common (Primrose, 1975). Rippy (1975), in an 

study also found 
earli.er 

strong preferences for compressed speech among 

students. It was also reported that students do not always use 
college 

t rate of speed but rather vary the speed according to their 
a cons tan 

:f.tl the listening task. He further found that students may . prefer 
needs 

h compression if they were permitted to control and vary the rate, 
speec 

Beatty, Behnke and Froelich (1980) investigated the effect of 

nt incentives on compression of rate-controlled speech and found 
ach:f.e...retne 

lthough compr_ehension was less, incentives significantly reduc_ed 
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the tnae.--

tn research performed by Lase and Leeper (1977) 1 listening preferences 

compared using two different compression techniques: Vocom-1 selec
'#ere 

vo'#el compression/pause deletion vs. the VARISPEECH 1 systematic 
ti Ve 

d/deletion process. There was an overall similarity found between 
eJCPan 

~o groups for listening preferences. The researchers conclude, 
the . 

• ~er that differences in preferred rates in past studies may be due to 
ho'#ev ' 

arlier methods that were used to compress the speech rather than the 
the e 

themselves. 
rates 

Related to . the Use of 
and Handica ed 

Visuall 

Extensive research has been and continues to be conducted in the 

of rate controlled speech and the blind, visually impaired and handi
area 

capped· It is possible that in this area the most benefits have been 

derived from compressed speech. 

Bishoff (1979) presents an excellent review of the literature re-

lative to the teaching of listening skills to the blind and visually 

impaired and makes a number of recommendations for the improvement of 
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these skills based upon the research, many of which incorporate speech 

compression techniques and applications. 

The average reading speed of braille is 90 wpm and the speed of a 

professional recording is around 175 wpm. Visually impaired and blind 

students have had difficulty in keeping pace with their sighted peers 

who read about 250 to 300 wpm. College students facing this problem 

have used co~pressed speech to record class lectures and then played 

them back at a higher rate or have occassionally slowed the tapes down 

when the tape quality or extraneous noises interferred with comprehension. 

Speeding up commercially prepared tapes has also enabled these students 

to keep up with their reading assignments (VSC means top grades, 1979). 

A study involving blinded veterans revealed that 86% of them were 

able to comprehend material that was compressed to almost 475 wpm (De L'Aune, 

Lewis, Needham and Nelson, 1977). It was also found that the younger 

subjects performed better than the older ones and that WAIS, IQ and edu-

cational level did not have any significant relationship to performance. 

It was found, however, that scores on the MMPI (Minnesota Multiphasic · 

Personality Inventory) and the CPI (California Personality Inventory), 

which r eflect positive mental health factors and psychological adjustment, 

were significant predictors of comprehension of compressed speech. 

Although the use of compressed speech by the blind and visually 

impaired probably represents the most extensive as well as intensive 

application of the technology, other uses have been identified to aid 

other individuals with handicaps or as diagnostic tools. 

Children with auditory processing problems may benefit from the 

use of time-compressed speech. Compression of 30% not only did not 

interfere with performance, but also appeared to be an aid in that it 

exercised a neutralizing effect on the decay of stimuli from short-term 

memory (Manning, Johnston and Beasley, 1977). Compress ion may also be 

credited with mo tivating the student . Woodcock and Clark (1968) suggested 

, o·) J ~ 
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that information that' is presented at a rate which is slower than the 

students optimum processing rate may be blocked by extraneous infor-

mation. Manning, Johnston and Beasley (1977) feel that this phenomena 

may be particularly acute with children who experience auditory proces-

sing problems and consequently, may be able to use compressed material 

to minimize this effect. Results of this study indicated that 30% time-

compression for children with auditory perceptual problems he~ped them to 

perform approximately as well as normals. 

In addition to general aud.itory processing problems, compressed-

speech may prove useful in the diagnosis of .central auditory lesions in 

children. There appears to be poorer speech discrimination in the ear 

contralateral to the site of lesion at 60% time-compression. The use of 

this method has been put forth by Oelschlaeger and Orchik (1977) to help 

to determine the site of lesion. The authors suggest the incorporation 

of compressed speech techniques into an auditory test battery for chil-

dren. 

The use of time-compressed speech has also been suggested for in-

clusion in a test battery for the diagnosis of peripheral and central 

auditory processing problems as a function of aging. Increasing age and 

time-compression rates showed a decrease in intelligibility and with an 

accompanying decrease in sensation level (Konkle, Beasley and Bess, 1977). 

Aphasics demonstrated a need for more processing time in order to 

produce more complex and developed language. Manipulation of processing 

time may be indicated for use in the beginning stages of therapy or for 

introducing new concepts · to the patient, although the optimum processing 

time has not been established (Goldfarb and Halpern, 1981). 

Reading and Language Instruction 

Success with the use of compressed speech tapes has been achieved for 

teaching reading skills. High school s tudents with Learning Disabilities 

have been able to increase their reading speed and comprehension by reading 
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the printed text while listening to the compressed version (Variable Speech 

Control Co., 1979). Other findings have reported that reading speed 

achieved by this method can approach a 50% increase in speed and that this 

increase can be maintained over a period of time (Reading speed up 50%, 1978). 

Higher Education not only used the compressed tapes along with the written 

text but also used it for building vocabulary . · Such application has been 

important for remedial purposes to aid the· student who cannot keep pac~ 

with his peers . Advanced students also benefit from such materials as they 

prepare for GRE's, skim through reading. material or simply use it for a 

motivation and challenge (University students increase reading, 1982). 

Children .with reading impairment differ from normal readers on 

scores used to measure compressed speech . It has been suggested by Free

man and Beasley (1978), that compressed speech could be used as a diagnostic 

tool in identifying these children with reading problems by their scores 

and the types of errors they make on these measures . 

The use of compressed and expanded speech in foreign language in

struction may appear to work against the attainment of correct pronuncia

tion, however, it was found by Wingfield (1975) that normal intonation of 

language minimizes loss of intelligibility . . These findings were further 

supported using both French and English materials by Wingfield, Buttet and 

Sandoval (1979). The implication of these findings is that even with the 

partial pitch distortion common to compressed speech, a sentence spoken 

with normal intonation will still retain a high degree of intelligibility 

in several languages. 

Flaherty (1979) reviewed much of the literature related to compressed 

speech and foreign language instruction and concluded that (1) speech com

pression and expansion techniques appear to have considerable inf luence in 

the learni ng of a foreign language and (2) that much of the basic research 

previously conducted on speech compression should be repli cated in the area 

of foreign language applications. 
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Students of foreign languages in the past have experienced a lack 

of control over commercially prepa~ed tapes. With the use of compressed 

tapes the advanced student may be challenged or the tapes can be used as aurat 

pacers while the student reads along silently. Foreign language that has 

been prerecorded also has the problem of eliminating the redundancies and 

pauses that are present in regular conversation. As a result, the listener 

is expected to comprehend the foreign speech at a rate that is faster 

than conversation. With the aid of a speech expander, the student is 

able to slow down the rate of speech in order to allow for more proces-

sing time and· thus prevent cognitive overload. This expansion replaces 

the juncture pauses that are lost in prerecorded text .which ar~ essential 

· to comprehending spoken speech (Speed control provides effective foreign 

language, 1980). 

The teaching of English as a second language has also been an area 

where the use of speech compression has been researched with important 

findings. It was found by Nevi"lle and Pugh (1975) that foreign speakers 

who are learning to read English have more difficulty with pacers than 

silent reading because they cannot go back and reread a . passage that was 

not clearly understood. Nonetheless, rate-altered speech is useful in 

helping foreign students to read and comprehend written English. Ex-

panded speech that slows the rate down can make the task easier while 

speeding the text up can provide more advanced practice. The difficulty 

of the task can also be increased by simply speeding up the rate without 

having to change the existing text. Vocalisation of the text while 

reading was also .found to decrease as students became more proficient 

in their reading due to the use of compressed tapes. Bruns (1978), in a 

study, found that daily English language training via compressed speech 

tapes facilitated achievement on an English criterion meas ure and improved 

learning efficiency. 
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Other Applications of Compressed Speech to ' Learning and Instruction 

Speech Compression has been utilized for general instructional pur-

poses in an increasingly frequent manner . A variety of specific instruc-

tional areas have made use of compressed speech and it has become an im

portant study device in college and university instruction and learning 

skills centers. These centers generally offer services to an entire in

stitution and consequently aid a variety of subject areas . Bimodal pro

grams that combine listening and reading serve to increase reading speed 

without decreasing comprehens.ion. Second language learners can review 

tapes that are slowed down to make the foreign language more comprehen

sible (Olsen, 1978). Media services have recorded lectures so that stu

dents can benefit from listening to rate-altered versions without having 

to rely .on their own poorer quality recordings that may prove to be more 

distracting (Special media services help students, 1979). A course in 

Listening Dynamics has also been offered to students so that they might 

profit from developing listening skills that otherwise would not have been 

refined. Listening centers can service students by providing an oppor

tunity to review material~ preview large quantities of information, slow 

material down that is difficult, unusual or complex (Listening programs 

at Mesa College, 1981). 

Controlling the rate of speech has also .been applied to paramedic 

nursing. Emergency calls that are received in a h?spital can become both 

legal and medical records. Hospitals can also use these tapes as traini ng 

materials to review the procedures and meth~ds used with each call. In 

one hospital, r eported in Biomedical Communications (The Reviews are In, 

1979), weekly review sessi ons are held to evaluate performance and proce

dures on half a dozen tapes. These tapes are played at the highest speed 

unless otherwise requested, thus saving time . The tapes are also played 

at this high speed when they are reviewed for selection for t hese weekl y 

sessions. In situations where background noises may interfere with 
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intelligibility durfng a critical situation, the tapes can be played ·at 

a slower speed in order to extract the important information. 

Time spent commuting to work .is usually ·considered wasted time. 

With the use of time-compressed speech, this wasted time can be trans

formed into a profitable experience. In a study by Singer, Dilloway and 

Ganjamie (1976), subjects, while drivi~g to work, listened to material 

presented at three different compressed speeds: 200, 230, 260 wpm. No 

significant d·ifferences were found between the varying rates and the con

trol group who simply read the material. This implies that compressed 

speech can be used while driving in order to study for examinations, re

view material, preview material or simply use tqe time to listen to any 

chosen material the user may want. The authors further suggest the 

feasibility of using compressed material for study in environmental con

ditions that impair · reading such as poor lighting or during times of 

restricted activity, possibly during hospital stays. 

Time-compressed sp.eech has also been used for in.-house employee 

training. (Variable speech control saves, 1981). 

Other Contemporary Uses of Rate-Modified Materials 

Increasingly, rate controlled speech is being used to maximize the 

input of information to the public as well as for other, persuasive and 

economic applications. 

In the legal and law e~forcement area, the use of compressed speech 

has been investigated. Time-compressed speech in moderate rates was 

found to have no negative effects on Juror's ability to compr~hend legal 

discourse or to make legal decisions . In a study conducted by Levison 

(1978), jurors tested were able to listen t o · information of "relative dif

ficulty" and recall more "factual information" than those who listened to 

natural speech . Incl uded in the compressed material was the attorney's 

summation, cross- examination of a witness and the judge's charge to the 

jury. Law enforcement has applied speech expanders/compressors in cases 
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of hysterical phone calls to a dispatcher or instances where a foreign 

speaker may be difficult to understand. By slowing the tape speed down, 

.me. an official is better able to decipher what was said, especially if re-

:rans- questing the caller to repeat the message may not be a convenient or pos-

>way and sible alternative. Slowing down recorded speech has also ·been used for 

:erial surveillance to understand "street talk" that at normal speeds of delivery 

>m. No is alm~st unintelligible. The ·law official can slow the speech down .to 

the con- a point where he can transcribe the words as he listens to them. Speeded 

:essed speech, however, also serves to be a useful tool when used to review tes-

)ns, re- timony that is lengthy and has previously been examined (The talk of the 

to any town, 1978). 

the In a series of studies by MacLachlan and others, time-compression 

tal con- techniques were· applied to advertising messages presented via radio and 

s of television. Not only did the use of moderate compression rates (maximum 

40%) permit more information to be encapsulated in a thirty second com-

oyee mercial, but its use had significant cognitive and affective effects on 

listeners. I t was found that listeners recall of the products described 

was not significantly lessened, however, levels of interest in the message 

i ze the was increased in some cases by the use of compression techniques (MacLachlan 

i ve and and LaBarbera, 1978). It was also suggested that listeners prefer mes-

sages presented at a faster rate. MacLachlan (1979) also describes an ex-

d speech peri~ent which indicated that viewer's attentional effort level was in-

was creased significantly by speeded messages. These findings were confirmed 

nd legal in a study by Maclachlan and Sigel (1980) where viewers watched time-com-

evison pressed television commercials embedded in a news presentation. Viewers 

ative dif- who watched the compressed messages recalled products more frequently and 

s tened to could describe the content of the message more frequently than normal speed, 

orney's control groups. These studies confirmed an earlier study by Wheeless (1971) 

to the which indicated that the sales effect of a message was· not reduced when 

i n cases rate of presentation was increased. 

5 08 
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MacLachlan, (in press) found also that viewers perceptions of · 

television spokespe9ple was altered when the messages were rate-increas a e • 

These· speakers were seen to be more energetic and to a degree, more 

knowledgeable. 

Other research in mass media has described the use of time compres-

sion technology to compress television or film presentations into shorter 

periods of time. Using relatively small rates _of compression (8-10%) it 

is possible to encapsule a 130 minute film or video program into the stan-

dard 120 minute video cassette, thereby achieving an economic advantage 

(Angus~ 1981). 

New Research .Directions 

With the advent of the newer, variable speed compression-technology, 

has come an increased interest in the application of time-compressed 

speech. A corresponding renewal of research in the area has emerged. It 

would appear useful, at this time, to put forward a number of recom-

mendations for the directions this research should follow. 

Replication of some of the past research in new area~ of application 

would provide some insight into those specific instances where this tech-

nology can be of use. We also should bear in mind, ·however, that speech 

compression, like many other instructional technologies, is not a panacea 

for all instructional ills. Research should attempt to carefully deline-

ate those areas or applications where the learning advantages of time-

compressed material can be of most benefit, while at the same time iden-

tifying those areas of minimal benefit . It may also be possible that 

the relatively small decrease in comprehension at moderate rates can be 

accepted when the nature of the learning task i s such that high information 

redundancy is present or the task is not critical in nature. 

The variable speed advantage of the new technology probably is one 

of the most significant factors operating on the renewal of~research. 

This advance can now make individualization of time-compressed material 
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possible. Until now, the range of compression rates was limited and 

listeners were generally forced to accept only one, experimenter contrblled 

rate. Much like self-paced instruction, the variable speed feature will 

allow the listener to adjust the rate to his or her optimal listening or 

processing rate, with the added advantage of permitting a self-selected 

slow down or speed up based upon the specific material. 

Research should focus on a number of interacting variables, 

primarily those of individual listening and processing aptitudes and how 

they interact with presentation rate; type of information, the specific 

learning objective/task and the purpose to which the information will 

finally be put. Current interest in the Aptitude Treatment Interaction 

(ATI) research paradigm has reflected our need to individualize instruction. 

This research orientation has enabled us to examine how individual character

istics of the learner interact with various types of instructional materials 

to meet the needs of specific types of learners. 

Only limited research in the past has focused on an ATI approach 

to investigating the interaction between speech compression rates and 

individual learner characteristics. Current and future research should, 

however, proceed in this direction. Numerous variables such as compre

hension, intelligibility, attention, processing rate, message complexity, 

etc., have, fortunately, been identified in previous research; a fact 

which should aid researchers in the formulation of new studies. Many 

other, as yet unexplored, variables are apparent however. Primary among 

which are those relating to the individual such as cognitive and perceptual 

styles. 

Time-compressed speech can pe seen as an auditory analog to visual 

complexity, a variable given extensive research attention in the past. 

Through the study of the interaction of both t ypes of stimulus complexity, 

a clearer understand i ng of human information processing may be achieved. 

Speech compression would appear to present a useful tool for the continued 
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investigation of auditory information processing, especially r elative to 

channel capacity , verbal complexity and both visual and auditory processing 

rates. Researth currently underway at the University of Pittsburgh is 

directed toward the interaction of this auditory complexity variable and 

individual perceptual and cognitive styles . 

Other directions for research are suggested by the past research 

on mass media effects of time-compressed speech . Marketing and adver-

tising research is not too · distant from learning research and indeed 

many of the same variables are concurrently being investigated. Contem-

porary research in television and radio messages presented at higher rates 

seems to have strong implications for instructional materials design in 

terms of the variables of recall, attention and motivation. Further re-

search in this area would appear ext'remely worthwhile . 

Recent, "increased concern for the educational and training needs 

of the handicapped make research thrusts in this area obvious. Although 

much primary research was aimed at blind and visually impaired individuals. 

compressed speech can now be seen as a technique for the rapid transmission 

of information to a wide variety of individuals who have physical handi-

caps which impede or impair their ability to gain information in traditional 

manners. 

Finally, the need of the general public, in times of what has been 

described as the "Knowledge or information explosion",- to gain rapid ac-

cess to useful information, makes time-compressed speech a significant com-

pliment to "speed reading". 
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TEST SCORE RESULTS BY SEX AND PERCEPTUAL TYPE WHEN BACKGROUND ~ 
ACCOMPANIES FILM. FILMSTRIP. AND LECTURE PRESENTATIONS . 

Research on the value of music as an aid to learning has not 

fully answered the questions of when and how to use it. This study 

will investigate the feasibility of using it as a soft background 

to lecture, filmstrip and film when teaching certain concepts in 

freshman psychology. Music's only value may be to pace the action 

. accompany titles, heighten dramatic effects, change moods and . 
predict things to come in instructional films and filmstrips, but, 

it is possible that it may actually help to organize information 

more efficiently in the brains of certain people . 

. -
Paivio has ~reposed dual processing ·in the brain. Visual, 

I 

auditory, and affective components are analog; while verbal components 

are sequential in nature. The parallel processing of holisticall y 

perceived stimuli is usually petformed in the right hemisphere 

while sequential processing is in the left hemisphere (Paivio, 1971: 

1972) • Regelski (1977) believed that music played while verbal 

material was .being presented would ca~se the two hemis?heres to 

interfere with each other. Later research by Raburn (1981) seemed 

to substantiate that finding whe~ visual people, as determined by 

ViJ>tor Lowenfeld 's Successive Pe.rception Test-1 (Lowenfeld, 1945) 

were distracted by background music when they were trying to recog

nize the exact wording of sentences they had heard before. Non-

visual people, called haptics by Lowenfeld, were not affected by · 

music in that experiment, but they scored lower than visuals .on 

the test. 
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Perception was thought by Lowenfeld to be an innate quality 

which varied between individuals. · He saw a contimrnm, the 

ends of which were extremes. At one end were people who were 

visual and at the other end were people who were non-visual or 

haptic. In the middle were the indefinites. Visuals use their 

eyes and learn through visual imagery. Haptics learn by means 

of touch, feelings, and kinesthetic fun~tions (Lowenfeld & 

Brittain, 1970) • Since haptics respond to sound, and visuals 

prefer to use their eyes, it seemed ap~ropriate to use them in 

a study of the effects of musiq on learning. 

An earlier experiment by Raburn (1981) showed that back

ground music was helpful to American Indian teenagers in their 

understanding of an art film. 

Older studies using music as a background while subjects 

attempted to learn verbal material had proven inconclusive. 

Fendrick (1937) found that music distracted people who were 

reading difficult material. Whitely (1934) found that music 

bothered memorization of verbal material. Others (Henderson, 

Crews, & Barlow, 1945; Carlson & Hergenhahn, 1967) found that 

music had no particular effect on learning. Background music 

helped 8th and 9th grade students make higher scores on a silent 

reading test in one study (Hall, 1952), but seriously distracted 

students who were taking a test in another study (Fogelson, 

1973). A couple of experiments looked at the effects of music 

2 
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on arithmetic or mathematics. When background music was used 

in a fifth grade class where students were performing addition 
I 

subtraction, multiplication, and division, it had no effect 

(Engel & Engel, 1962) . Madsen and Forsythe (1973) found that 

music improved the incidence of correct response to mathematics 
\ 

problems. Mann (1979) found that fourth grade students re~embered . 
stories better when they were accompanied by music and sound 

effects. 

Great claims were made for a pedagogical technique called 

suggestopedia which used music as a background when students 

were attempting to learn facts. This method originated in 

Bulgaria and was first introduced to America by Ostrander and 

Shroeder in 1970, but its ability to increase learning was 

never documented empirically. It seems to depend more on 

hypnosis than on music for its effect, if any. 

Music as a background to other media might qualify as 

multimedia, but if that medium also contained music to heighten 

the effects of a verbal presen~ation, an added background of 

music might act as noise. Noise is thought to be a form of 

psychological stress, and J e rison (1959) found it bad for 

sustained per f ormance , but of no particular effect in short 

performances. 

It was hypothesized that background music when added to 

a commercial film or filmstrip composed of visual and verbal 

3 
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elements and paced by occasional music will: 

(1) lower the scores of a greater number of males 
than it will females. 

(2) lower the scores of visual individuals signifi
cantly. 

(3) raise the scores of non-visual (haptic) indivi
duals significantly. 

It is also hypothesized that the same background music 

when added to a lecture presentation will: 

(1) lower the scores of more males than females. 

(2) lower the scores of visual individuals signi
ficantly. 

(3) not affect the scores of non-v i sual (haptic) 
individuals in a si~nificant way. 

These hypotheses are based on the widely held assumption 

that males are more visual than females. They are also based 

on previous research (Raburn, 1981) which ~hbwed that visual 

individuals were distracted by music in a sentence recognition 

task. 

It is further hypothesized that when music is present at 

both presentation time and at testing time, scores of b oth 

visual persons and haptic persons will be lower e d slightly, 

but not significantly so . 

4 

;J 

I 



METHOD 

At a university where General Psychology is one of the 

options to meet part of the general education requirements, 

three freshman psychology classes were chosen. They all met 

in the morning, in the same room, and weTe taught by· the same 

teacher, a Ph.D. with 10 years of experience. Since it was 

impossible to randomly assign students to the treatment groups , 

~ pretest was given on the information to be taught to them by 

subjE 

out c 

twen1 

cond: 

the i 

scor( 

non-' 

thOS• 

0n v 

one of three methods: film, filmstrip, or lecture tape . This each 

pretest was given on a Wednesday before the instruction was 

given on the following Friday. It was the same test that 

would be given to them after presentation of the material to 

be learned. Each of the classes was given information through 

the same film, · filmstrip, and lecture tape. One class had 

music at presentation time, one had music at both presentation 

and testing time, and one was a control group which had no 

music at all except what was present on the commercial products. 

The classes were rotated on each change of media so that each 

class was subjected to each type of treatment, and each class 

was a control group at one time during the experiment. It was 

felt that rotation of the treatments and the giving of pretests 

would offset to some degree the lack of random assignment of 
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sub jects to t reatment groups. Subjects were pulled randomly 

0ut of the classes for the statis~ical tests, and the same 

twenty people were us e d as subjects for all of the treatment 

conditions. That is, ten males and ten femal e s were chosen and 

the scores of those people from each class were used as the 
. 

scores to compare all of the media. Another ten visuals and ten 

non-visuals or haptics were randomly chosen from each class, and 

those people were used to compare all of the media and its effect 

by on visuals and haptics . Each experiment used 60 people, and 

iis each person had 3 scores, o,ne from each treatment condition 

which ranged over t he three · media of instruction. Since the 

) 

i.on 

lets . 

:h 

;s 

JaS 

!StS 

classes v~ried in size from thirty to forty people, there was 

some overlap in the two groups, male/female and visua l/haptic. 

Some subjects chosen for the male/female experiment were also 

chosen for the visual/haptic experiment. 

All media were approximately the .same length (25 minutes) 

and the multiple-choice test was given immediately after pre-

sentation o f the information by each medium. The first week 

of the experiment all classes had a filmstrip which dealt with 

the stages of human life : Adolescence to Old Age. Part six, 

Young Adulthood, and part 7, The Mature Adult were s hown. These 

filmstrips were accompanied by audiotapes which were paced by 

music. One month later all classes had a lecture tape on person-

ality which had been done b y the psychology professor, and which 
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had no music as background or pacing. At the end of another 

four weeks, all of the classes were shown a film on menta l 

illness which included music as part of its sound track. The 

name of the film was, "Abnormal Behavior in a Mental Hospital." 

No one was permitted to take notes. Studies on the effectiveness 

of note taking do not agree. For example, Weiland and Kingsbury 

(1979) showed that the act of taking notes improves both immediate 

and delayed recall. Ash and Carlton (1953) found that note 

I 

taking interferred with learning when film was the medium of 

instruction. 

Pretest scores were subtracted from posttest scores and the 

difference scores were used in a multivariate analysis. (See 

Table 1 for d esign.) Since these difference scores can sometimes 

be unreliable, an analysis of covariance was also done on each 

medium so that the pretest scores were the covariates and could 

be used to adjust for possible initial differences in knowledge 

among t he treatment groups. T-tests were done on pretest and 

posttest scores in each medium to see if they were significantly 

different from each other, and a one-way analysis of variance 

was done between all three of the classes to see if they showed 
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Lecture Class 1 

Treatment 2 * 
10 

10 

Film Class 1 

Treatment 3 * 
10 

.... 10 

!Filmstrip Class 

Treatment 1 * 

10 

10 

DESIGN 

Multivariate Analysis 

Lecture Class 2 

Treatment 3 * 

10 

10 . 

.Film Class 2 

, Treatment 1 * 

10 

10 

1 Filmstrip Class 

Treatment 2 * 

10 

10 

Table 1 

Lecture Class 3 

Treatment 1 * 
10 

10 

Film Class 3 

Treatment 2 * 

10 

10 

2 Filmstrip Class 

Treatment 3 * 

10 

10 

The same design wa s used for the visual/haptic analysis. 

3 

Substitute visual for male and haptic for female in this design. 

*Treatment 1 = Music at Presentation Time 
*Treatment 2 = Music at Presentation Time and at Testing Time 
*Treatme nt 3 = No Music 

8 

~ 

-___ ,,,,. , .__ - . -~---..................... ..__ ________________________________ _ 



-
differences. To make the classes equal for these one-way 

analyses, students were drawn randomly from .the larger classes 

until equality was achieved. Twenty-seven people was the smallest 

number used when testing the three· classes for differences. 

Random selection of 10 males and 10 females were taken 

£rom each class to serve as subjects when testing the hypothesis 

of no difference in the effect of music by sex. Random selection 
I 

of 10 visuals and 10 haptics as determined by Lowenfeld's SPT - 1 

test were chosen to serve as subjects when testing the hypothesis 

of no difference in the effect of music by perceptual type. 

Those who scored in the upper 5% and the lower 5% of the scores 

made were considered to be visuals and non-visuals (haptics) 

respectively. Missing data caused a reduction in the number of 

subjects used to fall from 60 to 54. Equal cells were needed for 

the multivariate analysis, so one person was removed randomly 

from each cell. This was not considered to be a serious reduction 

since 9 per cell gives a minim.um power of .96 to detect differences 

of two or more standard deviations. 

Music was chosen by a music professor and was recorded on 

tape . It was a string quartet; 2 violins, a vio!a, and a 

. violoncello; chosen for its calm, unobtrusive, and major k ey 

qualities. It was a selection that is not widely known, 

"The Middle Quartets" by Beethovan, and it was recorded caref ully 
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onto a tape so that loud portions could be softened to an over

all blandness. Only one movement, Molto Adagio, was used, and 

this was repeated over and over for thirty minutes. 

RESULTS -
Means and standard deviations of pretest scores did not 

show any differences betweem. the three classes. A one-way 

analysis of variance of the classes using each of the three 

media of instruction showed no significant difference in 

either the raw posttest scores or in improvement (difference) 

scores. See Tables 1 and 2~ 

CLASS MEAN 

1 14.57 

2 14.16 

3 14.46 

CLASS MEAN 

1 10.54 

2 11.37 

3 10.58 

CLASS MEAN 

1 9.41 

2 9.97 

3 10.13 

PRETEST SCORES 

Filmstrip 
S.D. 

3.48 

3.38 

3.06 

Lecture Tape 
S.D. 

3.50 

3.92 

3.84 

Film 
S.D. 

2.42 

2.93 

2.70 

Table 1 
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CORRELATION 

.495 

.735 

.61 

CORRELATION 

.71 

.52 

.492 

CORRELATION 

.573 

.420 

.484 
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--COMPARISON OF THE SCORES OF THE" THREE PSYCHOLOGY CLASSES 

Filmstrip 

SS df MS F 

Raw Scores 32.16 2 16.03 .59 

Difference 
scores 11.553 2 5.776 .820 

Lecture tape ' 

SS :if MS F 

Raw Scores 19.00 2 9.5 .337 

Difference 
scores 58.789 2 29. 394 1.75 

Film 

Raw Scores 8.98 2 4.49 .398 

Difference .. 

scores 10.64 2 5.32 . 528 

Table 2 

Results of these tests indicate that the assignment of 

students to the three classes is ~ if it were random, since 

the classes seem to be similar with respect to pretest scores, 

~ --
~ 

~ 

-

-

I 
.1 

posttest scores, and improvement scores. Also, since correlations 

between pretest and posttest scores were not particularly high, 

difference scores can be considered reliable. 

Results of the multivariate analysis using difference scores 

by sex showed no melody effe~ts on film, filmstrip or lecture 

tape . There was no interaction, and no sex effect except when 

film was the medium of instruction. The F-test for sex in the 

film analysis was F1148 =- 4·03, £.<:'.0505. Pairwise comparisons 
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controlled for error by Tukey's HSD method showed no significant 

difference in any one melody condition, but the overall difference 

\IJas highly significant, t (52_) = 4.19, E.< . 002. (See Figure 1 

plot of means of males and females in the three treatment 

conditions for film.) 

DIFFERENCE MEANS FOR FILM 

13 13 

12 12 

11 11 

10 10 

9 - - . ---- - - ·-- - - 9 

8 

7.___,,,__o----=-~--=-:---r----~-:----;-' 
Control Music Music 

7 

Group at at 
Presenta- Presenta
tion time tion & 

Test time 

Female ---Mn le 

Figure 1 

Since the improvement of females was so much higher· than 

that of males in the' control group, pretest scores were compared 

for the two groups. Means of the pretest scores were almost 

exactly the same for males and females, varying from each other 

by only 0.8. 
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An analysis of covariance was performed on raw scores of 

the posttest, using pretest scores as the covariate. Results 

showed stronger evidence of a difference between males and fe-

males when the medium of instruction is film, F 1148 = 7.75, .R.<.oi. 

(See Table 3.} 

FILM SUMMARY TABLE 

(Comparing difference scores and posttest 
scores with pretest scores covaried out.) 

SOURCE SS df MS 

Sex difference scores 37.50 1 37.50 

Posttest adjusted by 
pretest scores (sex) 61.20 1 61.20 

Melody difference scores 5.77 2 2.88 

Posttest adjusted by 
pretest scores (me lo) 22.47 2 11.235 

Sex * Melody 12.44 2 6.22 

Error 447.111 48 9.3148 

Corrected total 502.83 53 

Adjusted error 379.41 48 7.90 

-
F 

4.03 

7 . 75 

.31 

1.42 

• 67 

the 

nif 

act 

adj 

sig: 

Sot 

Pere 
dif: 

Table 3 Mele 

The overall Wilkes Lambda Criterion was not significant, Pos1 

yielding F 6192::::: .35, .£<.90 for the interaction; F
31 46 

= 1.76, E.( 

.167 for sex effect; and F
61 92 = .75, .E.t::::.61. 

Results of the multivariate analysis using difference 

scores by perceptual type showed no melody effects using the 

film and filmstrip, but did show melody effects when a lecture 

tape was the medium of instruction, F
21 48 = 4.54, .£<:.Ol. 
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There were no significant differences between visuals and 

haptics, but when the lecture tape was the medium of instruction 

the difference scores of haptics and visuals approached a sig-

nificant difference, F
1148 

= 3.51, £<'.:..06. There was no inter

action. 

An analysis of covariance performed on posttest scores, 

adjusting for the pretest results gave a. weaker, but still 

significant melody effect, F
2148 

= 3.20, £<:.OS, and a signi

ficant difference between visual and haptic subjects, F
1148 

= 7.55, 

.E,.:(.01. See Table 4. 

LECTURE TAPE SUMMARY TABLE 

(Comparing difference scores and posttest 
scores with pretest scores covaried o~t.) 

Source SS df MS 

Perceptual Type 71.185 1 71.185 
difference scores 

Posttest adjusted by 
pretest scores (Pere) 192 1 192 

Melody difference scores 184.037 2 92.0l 

Posttest adjusted by 
pretest scores (Melo) 162.703 2 81.35 

Perceptual Type * Melo 42.70 2 21.35 

Error 973.777 48 20.287 
.. 

Corrected Total 1271.7037 53 

Adjusted error 1221. 533 48 25.44 

Table 4 
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Pairwise comparisons showed visuals did significantly 

better than haptics in the melody at presentation time condi-

tion, t (51) = 2.74, Ec(.01. Music caused haptics to do worse 

and visuals to do better . Visuals improved when music was 

present and haptics did not. See Figure 2 for Plot of the 

Means. 

DIFFERENCE MEANS FOR LECTURE TAPE 
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The Wilkes Lambda Criterion showed an overall melody 

effect, F6192 = 2.30, .E.<·04. The Hotelling-Lawley Trace was 

also significant for melody effect, F6190 = 2.42, .E.<:".03. 

Posttest scores were much improved over pretest scores in 

all media. Correlated t-tests between pretest and posttest 

scores of the film, filmstrip, and lecture tape sessions showed 

a significant rise in posttest scores with each medium of 

instruction. The differences observed between the two sets 

of scores in each medium could not have occurred by chance 

but once in a thousand times. Although every correlated t-test 

was significant to .001, that does not necessarily mean that 

learning took place. Stake (1971) has pointed out that gain 

scores can appear to reflect learning that does not occur. In 

this case, however, correlations between pretest and posttest 

scores were only moderate so that more ~onf idence can be placed 

in the reliability of the difference scores. 

Because of the sex effect which showed film to be better 

for females than for males, additional tests were done on the 

media of instruction. All filmstrip scores, film scores, and 

lecture tape scores made by females, and those made by males, 

were put gether regardless of treatment condition. Results of 

the analysis of variance showed sex to be a significant factor, 

F11180 - 4.61, .E.< . 03. Media was also significant, F
21180 

= 

19.171, .E.<·001. Pairwise comparisons between means showed 

the lecture tape much better than the filmstrip for men, ~ (60) 
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= 4.65, £<:'.001. ~he lecture tape was also better than the 

filmstrip for females, t (60) = 2.02, £...(.05, and the film was 

also better than the filmstrip for females, t (60) = 2 . 80, £<: 

.OS. Although the improvement means for men and women were 

not significantly different in any one medium, the difference 

in the effectiveness of that media by sex was different. Film 

and lecture tape were better than the f flmstrip for both men 

and women, but film was best for women and the lecture tape 

for men. 

Another two by three ANOVA was done using visuals and 

haptics to compare film to lecture tape to filmstrip. Again, 

the lecture tape and film proved superior to the filmstrip. Media 

was significant, F 2166 = 9.15, £-<.001. Perceptual type was not 

significant. 

DISCUSSION 

The hypotheses were not supported. Background music when 

added to a film and filmstrip did not lower the scores of males 

or of visuals significantly. There was no effect when bland 

background music was played along with a film or a filmstrip. 

There was no effect when the same music was played while the 

subjects took a test on the content of the film or filmstrip. 

The same background music when added to a lecture presenta

tion on tape, lowered scores of females more than it did males, 

but this dr·op was less than a two point difference in the mean 
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of the female s who had music and the mean of the control group 

females. It was not significant. 

Music did not lower the scores of visual individuals. It 

raised them. Apparently the task of recognizing the e x act 

wording of a sentence is quite different from getting the 

sense out of an auditory verbal presentation . Music may distract 

visuals in an exacting task such as word recogni.tion, but they 

were helped by the addition of music to the lecture tape. 

Both visuals and non-visuals improved more when music was 

continued throughout the whole presentation and the test. This 

study did not agree with the Fogelson study which found music 

distracting to students who were taking a test. Many variables 

are at work when music is added to a medium of instruction. 

The type of music is a factor, and so are individual differences 

in students. The same music may affect different people in 

different ways. It is possible that some people would find 

some music distracting on a test. The string quartet used in 

this study was not distracting to any group which was taking 

a test . It seemed to facilitate the making of high scores 

for visuals and haptics on a test given after instruction by 

a l e cture tape accompanied by background music. 

CONCLUSIONS 

It would be unwis e to draw definite conclusions from such 

a small sample of people who were not randomly assigned to the 

treatment groups. Since they did seem to be evenly matched 
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according to comparisons of gain scores and pretest scores, it 

is appropriate to tentatively say that music can be a good 

addition to visual and/or verbal presentations. Background 

music in addition to music already present on a film or a film-

strip is superfluous. When no music accompanied the auditory 

verbal presentation on tape, males and females did just as well 

or slightly better than they did when music was added, but 

the addition .of background music seemed to help visual students 

learn the information. It caused haptic scores to drop unless 

music continued through the testing time. This is somewhat 

puzzling. It may mean that haptics adjust to the music and 

begin to ignore it, but their scores surpass those of haptics 

in the control group, suggesting that music may help them to 

remember information that had accompanied the music earlier. 

Haptics anU visuals are different from each other in their 

response to music as background to a lecture tape. Visuals 

outperform haptics except in the control group. Music may 

serve to mask other noises, and to focus attention on the medium 

of instruction . It may serve as an auditory image which provides 

additional information to the brain just as Paivio's visual 

images seemed to do (Paivio, 1972). 

The sex effect showing film to be a better medium of 

instruction for women than it was for men, was a surprise. 

This experiment was not set up to compare the media of instruction 

to each other, but the tests that were done to check this 
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effect suggest that film and lecture tape are superior to 

filmstrip for both men and women and for both visuals and 

haptics. It is possible that this filmstrip was not as good 

as the film and the lecture tape in quality, or in the presenta~ 

tion of content. Research that matches quality and content 

of these three media should· be done to see if this difference 

in effectiveness is a true one. All of the ·media of instruc

tion were efficient in their ability to teach facts to these 

students so that they could mak'e'· acceptable scores on a 

multiple choice test after exposure to the media. 
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THE COMPUTER THREAT TO EDUCATIONAL TECHNOLOGY 

Ronald G. Ragsdale 
The Ontario Institute for Studies In Education 

our educational practices are strongly shaped by our assumptions. usually Implicit. 
including both our group assumptions and Individual ones. They Include our expectations 
about what students will have learned before reaching a certain level. what they can learn 
in a fixed period of time. and what factors external to the student will Influence learning. 
such as materials. mode of presentation. classroom structure. etc. 

The topic of discussion at this point. however. Is not the general role of assumptions. 
but the specific role that assumptions play In the applicatlon of computers to educatlon. 
The following discussion Is not Intended to be an exhaustive analysis of all possible 
assumptions. but rather a relatively quick consideration of some of the more Important 
assumptions. to Increase the sensitivity of the reader. 

THE LAW OF THE HAMMER 

Many of our assumptions regarding the use of computers are not explicit. One of these 
assumptions operates In a manner similar to the "Law of the hammer· which has been 
around for many years. The statement of the law Is (roughly> "If you give a hammer to a 
two-year old. suddenly a lot of things wltl need hammering .· If you change "hammer• to 
·computer". "two-year old" to "educator". and "hammering" to "computing·. you have a 
description of the effect. 

Ma
0

ny people like working with computers and. myself Included. they try to find different 
uses for computers. This attitude has some positive aspects. in that new applications of 
computers Cor hammers) are more likely to be discovered when they are applied in a great 
many contexts. Yet the damage that may occur. In both cases. hammer or computer. is 
likely to put an expensive price on the new Information which Is obtained. The assumption. 
in education. sometimes seems to be that an educational practlce wilt be Improved If It Is 
done by a computer. or that something which Is not worth doing will become valuabte If 
done by computer. A chronic example of this assumption is seen In the overproduction of 
extensive statistical summaries which are rarely used . 

CONSEQUENCES OF THE HAMMER 

One of the consequences of searching for ways to use computers has been a tendency to 
build from computer strengths rather than to build toward student weaknesses. A special 
case of this is our tendency to use computers for instruction of skills which have become 

.....,,,..,."'" ' ... ...._,_,_, - --· -~----.................... ..____ _______________________________ _ 
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including both our group assumptions and Individual ones. They Include our expectations 
about what students wlll have learned before reaching a certain level. what they can learn 
in a fixed period of time. and what factors external to the student will Influence learning. 
such as materials. mode of presentation. classroom structure. etc. 

The topic of discussion at this point. however. is not the general role of assumptions. 
but the specific role that assumptions play In the application of computers to education. 
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THE LAW OF THE HAMMER 

Many of our assumptions regarding the use of computers are not explicit. One of these 
assumptions operates In a manner slmllar to the "Law of the hammer· which has been 
around for many years. The statement of the law Is <roughly> "If you give a hammer to a 
two-year old. suddenly a lot of things will need hammering." If you change "hammer• to 
·computer". "two-year old" to "educator·. and "hammering" to ·computing·. you have a 
description of the effect. 

.. 
Many people like working with computers a.nd. myself Included. they try to find different 

uses for computers. This attitude has some positive aspects. In that new applications of 
computers <or hammers> are more llkely to be discovered when they are applied In a great 
many contexts. Yet the damage that may occur. in both cases. hammer or computer. ts 
likely to put an expensive price on the new Information wh ich is obtained. The assumption. 
in education. sometimes seems to be that an educational practice will be Improved If It Is 
done by a computer. or that something which Is not worth doing will become valuabte If 
done by computer. A chronic example of this assumption is seen In the overproduction of 
extensive statistical summaries which are rarely used. 

CONSEQUENCES OF THE HAMMER 

One of the consequences of searching for ways to use computers has been a tendency to 
bui ld from computer strengths rather than to bulld toward student weaknesses. A special 
case of this Is our tendency to use computers for instruction of skills which have become 
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less important because of computers and other electronic technology. such as calculators. 
This is. no doubt. because it Is easier to construct CAI lessons for tasks which computers 
can do very well. 

The disclpllne in which the greatest number of CAI programs exists is mathematics. 
particularly arithmetic skills. with one estimate being that "95% of the large. 
computer-managed packages are arithmetic programs." CEPIE Reports. 1981. p. 8) 

In addition to the assumptions made about the use of computers In general. there are 
assumptions specific to particular kinds of appllcatlons. Assumptions play a partlcularly 
important role in slmulatlon or simulation/game applications. Welzenbaum <1980> relates 
that an MIT graduate student. while deeply engaged in a game. was heard to say. ' We 
ought to get more points for killing than for merely surviving.· <p. 442) 

This latter relationship is an example of an assumption about human behavior. made by 
the designer. the effects of which . although llkely to be subtle. might be completely tn 
opposition to what the designer desired. The most Important assumption for the role of 
educational technology. however. Is the research assumption. 

THE RESEARCH ASSUMPTION 

Underlying a general Interest In the appllcatlon of computers to education. there Is often 
an assumption that educational research can have a positive influence on the ways In 
which computers are used in education. Is this assumption warranted? There are at least 
two lines of reasoning that suggest that it is not. 

In 1965. the Learning Research and Development Center CLRDC> at the University of 
Pittsburgh had a computer system that would provide spelling drills as one of their many 
investigations Into the uses of computers In education Cfor a more complete description. 
see Ragsdale. 1969). At that time. and over the following years. a number of other 
educational research Institutions had slmllar systems. The major deterrent to the transfer 
of new techniques <about the computerized Improvement of spelllng> to the classroom was 
the cost of the equipment required. 

The LRDC equipment Included a Digital Equipment Corporation PDP-7 computer with a 
base price Cnot Including options> In excess of $40.000. plus a random-access audio unit 
that added at least another $ l o.ooo. Prices of computers and other electronic equipment 
declined over the years. but a random-access audio unit was still a four-figure item In the 
late l 970's. Recently. the picture changed completely when Texas Instruments offered a 
spelling drill device that incorporated microprocessor. keyboard. and random-access 
audio for approximately $50 CU.SJ. 

When a large corporation. like Texas Instruments. makes a decision to mass-produce 
an educational device at a low price. the technological Impact Is much greater than that of 
the accumulation of Instructional knowledge by educational researchers. In fairness. It 
must be pointed out that research related to spelling drills was not a major priority at 
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LRDC. or with other similar Institutions. but the point is still valid. Simllarly. It Is not being 
alleged that the Texas Instruments device is devoid of any Influence from educational 
research. but that the point is Irrelevant. The careful accumulation of educational wisdom 

1ntended for institutional use can become Irrelevant to educational practice when industry 
is able to <almost instantaneously> provide the necessary electronic technology. in an 
inexpensive form. directly to the student. 

Another area of concern was outlined by Scriven <1981). when he asserted that 
although the widespread use of computers appeared to be Inevitable. it dld not follow that 
all applications of computers were similarly Inevitable. He cited programmed Instruction 
(PD and performance contracting as examples of appllcatlons of Instructional technology 
wh ich had been rejected by the educational community. although it appears that they work 
when applied in a careful manner . 

Programmed Instruction Is a partlcularly Interesting case. since it has had a long and 
productive history in military and Industrial applications. but was very short-l ived within the 
educational establishment. A plausible explanation for this result Is that the initial success 
of Pl was based on carefully developed sequences prepared by experts. whereas the later 
rejection was based on a flood of material which was hastlly prepared by untrained 
authors. One could also say that the schools saw the lnltlal success of relatively expensive 
Pl and then acquired the cheapest material that was available for their needs. or created 
the ir own, with the unsurprising result that the materials were not satisfactory. 

If we look at the history of CAL we may conclude that It Is following the same path as Pl. 
Over the past 20+ years. CAI systems and materials have been developed at a number of 
research sites. The productlon of materials has been expensive, requiring as many as 300 
hours of effort to produce one hour of CAI Instruction . There have been. however. 
generally good results from those large-scale efforts. such as CAN In Ontario and PLATO 
in the U.S., which have Invested large amounts of skilled-labor time In their materials. 

Up to this point. due to the expensive costs associated with CAI on large computer 
systems. there has been little personal experience with CAI In most schools. This situation 
Is now changing very rapidly. as In the case with the spelling drills. and It Is now possible 
for most schools and/or teachers to use or create CAI on microcomputers located in the 
classroom. Just as with Pl, the CAI material which Is now flooding the educational market 
is cheaper, but less carefully developed than the prototypes which have been shown to be 
successful In earlier research. 

It should be pointed out that a major share of the blame for poorly developed 
microcomputer CAI materials rests with the schools themselves. Because there Is 
widespread copying of CAI program cassettes and disks. the authors can ' t anticipate 
revenue commensurate with the number of users of their programs and can't afford to 
invest much development time In the programs. unless they are major vendors who can 
afford to take the necessary steps to protect their work. 

Even more discouraging . In my eyes, is the plan of some school boards to make CAI the 
major application for microcomputers. even though there Is little material available and 
only a small portion of that is properly developed. The existence of CAI as a useful 
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application in educational institutions becomes even more tenuous with the planned use Of 
locally-produced CAI lessons within some boards. continuing in the tradition of producing 
c urric ulum materials rather than using or adapting those already available. Meanwhile. as 
we produce the sequel to "The life and death of Pl" with CAI In the starring rote. the 
applications of CAI in mllltary and Industrial Installations continue to prosper. 

Therefore. not on ly Is It questionable to assume that educational research can have a 
positive impact on the kinds of technology made available to the schools. as with spelling 
dril ls. but in some cases It seems that those effective methods which are discovered, such 
as Pl and CAI. can be almost completely negated by premature and Inadequate 
implementatlons within the educational system. Computers may be robust. In that people 
will need to use and understand computers In order to work and live. but some of their 
app lications are trag lle. As a result. although computers are not like teaching machines 
and language labs, In that they are a growing part of the everyday world. we must question 
the assumption that computers wlll be used In schools to do all the tasks which are best 
suited for computers. Those who hold a more optimistic view of the lnevltablllty of CAI . 
such as Evans Cl 980> . also tend to view Pl as fatally flawed and Ignore the continuing 
success of carefully prepared programmed Instruction. 

There are some steps being taken to maintain centrallzed control over the uses of 
computers In education. One Is the use of . media such as videodiscs. wh ich prevent 
copying and thereby allow expensive development costs to be recouped. Another Is 
Increased emphasis on expensive and complex packages such as word processing. which 
are unllkely to be developed locally and can be used as tools to assist students. At this 
point It Is difficult to predict the eventual role<s> for computers In education. We must be 
as Influential as possible In promoting effective roles. 
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ABSTRACT 

This descriptive, interview-based study of twenty selected university 

professors portrays personal beliefs concerning the use of media materials 

in universi ty instruction. 

Hour-long interview tapes were content analysed to discover reasons 

why these university professors choose to support their verbal lectures with 

media materials. 

Though 70% of the respondents are untrained in instructional media use, 

all feel media materials are essential for effective teaching. Media materials 

provide variety, change of pace, and focus for transferring conceptual 

information in a manner that caters to individual student learning styles. 

The common experiences shared by the entire class provide valuable discussion 

starters. 

Respondents' preference for using personally developed media materials 

has important implications for financial administrators, instructional media 

center directors, media librarians and educational technologists. Funds 

and facilities should be allocated to enable teaching faculty members to produce 

personally relevant media materials to integrate within their instruction. 

550 



Why do individuals use media materials in their university 

instruction? My descriptive study reports an examination of the 

perspectives of twenty selected university media users. The 

complete study (Russell, 1981) involved an analysis of personal 

perceptions as to why, what, when, and how media materials are 

used in university instruction. 

This paper will report findings related to the first of 

these four questions; namely 'why use media materials in 

university instruction?'. 

The media materials identified for the study are limited 

to electronically augmented materials such as overhead transparencies, 

slides, 16mm films, Bmm films, filmstrips, videotapes, audiotapes, 

computers, and combinations of these formats. 

Rationale for the -..study ' 

Research concerning the use of media materials to enhance learning 

has provided contradictory evidence as to their effectiveness in 

the learning process (Campeau, 1974; Jamison, Suppes, and Wells, 

1974; Parkhurst, 1975; and, Schramm, 1977). While researchers look 

for evidence of media effectiveness an important variable seems to 

have been overlooked -- the teacher. 

I believe the ways a teacher presents information to learners 

can influence the use and effectiveness of media materials in_ an 

instructional situation. 

Some researchers (Tobias, 1966, 1969; Armsey and Dahl, 1973; 

Purdy, 1973, 1975; Dodge,1974; and Schramm, 1977) have studied 

teachers involved in mediated or prograrraned instruction; my interests 

concern those teachers who integrate media materials within their 

personal lecture presentations. Why do these teachers believe media 

materials need to be integrated into their personal verbal presentation? 
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Methodology 

Only faculty members at the University of Oregon who were 

known to use media materials frequently in their instruction were 

selected to participate in this study. In consultation with the 

staff of the Instructional Media Center and students from many 

subject areas in the University, I formulated a list of faculty 

members who use media materials in their instruction. Individuals 

who taught less than three courses during the academic year and 

who were not full time faculty members were eliminated from the list; 

graduate teaching fellows and tutors were also eliminated . 

I selected twenty professors, one from each of the following 

subject departments of the University of Oregon: Anthropology, 

Architecture, Art Education, Art History, Biology, Dance, Education, 

Education Policy and Management, Film and Television Studies, 

Geography, German, Health Education, History, Journalism, Marketing, 

Music, Psychology, Recreation and Park Management, Sociology, 

and Spanish. 

Profile of the study group 

Teaching status: The respondents comprised: one senior 

instructor, seven assistant professors, six associate professors, 

and six full professors. 

Sex : The study group approximated the ratio of male and female 

faculty members at the University of Oregon -- sixteen males (80%) 

and four females (20%) took part in the study . 

Age : The ages of the respondents ranged from early thirties 

to early sixties. 

Academic qual i fications : Fourteen (70%) of the respondents have 

Ph . D. or Ed . D. degrees . 

Number of years teachi ng in higher education : The average number 
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of years respondents have taught at college or · university level is 

15 years. Every respondent had taught at this level for at least 

four years. 

Academic preparation in media production or use: Six (30%) of 

the respondents have formal training in media production, or the 

use of media materials for education. 

Location: The University of Oregon is a research oriented 

university where faculty members are required to publish books and 

articles in quality research journals, in addition to normal 

1.IDiversity teaching, advising, and committee responsibilities. 

At the time of the study the University was suffering large financial 

cuts and this factor was frequently mentioned by the study group 

when discussing costs and quality 9£ univers1ty facilities a·ffecting 

their· use of media materials in· instruction. 

Development of the data gathering instruments 

A combination of questionnaire and personal interview was 

used to collect data for this descriptive study. The questionnaire 

and interview schedule were each developed specifically for this 

study. 

The self-administered questionniare was presented to each respondent 

at an initial twenty minute interview. The responses provided 

basic information related to the background experiences of the 

respondents concerning their training in, and use of media. 

The main (hour long) interview was recorded on audiotape. This 

interview was designed to encourage respondents to explore and 

report their reasons for developing instructional strategies that 

require the use of media materials. 

In relation to the general question 'why use media materials?' I asked 



specific questions pertaining to (1) early media related influences, 

(2) non-teaching media experiences, (3) preferred instructional 

strategies, (4) beliefs about student learning, and (5) media as 

a communication tool. 

The question sequence of the main interview was flexible in 

order to accomodate the natural direction of conversation . All 

questions were covered in each interview • 

. Both the questionnaire and main interview schedule were pilot 

tested and revised. 

Analysis of the data 

The data collected from the questionnaires were translated into 

frequencies and averages. The tape-recorded interviews were 
~ial 

systematically analysed and interpreted through content analysis. 

The content analysis was carried out by: 
Lng 

1. Listening to each of the tapes and transcribing significant 

information to provide part-transcripts approximately sixteen 

pages in length. 

2. The part-transcripts were analysed for content pertaining 

~e to the questions posed to the respondents. 

3. This content was further categorized into sub-headings 

pertaining to each interview question. 

)Ondent 
The findings 

The findings are best reported in the words of the respondents. 

Words of wisdom and enthusiasm came in all directions in the twenty 

interviews. Though 70% of the respondents were W'ltrained in media 
ts 

use, their gut level response to my questions produced some textbook 

statements regarding the theory of media materials use in instruction. 

The selected professors reported a personal need to integrate 

media materials into their instruction. The content analysis of the 
1 I asked 

1)r ·} .. -.:1· 



main interviews revealed the following typical comments and specific 

insights concerning why these professors elect to use media materials 

within their personal lecture presentation. 

1. Early media-related influences: 

I guess I would have benefitted with some formal training 
in (use of media). Maybe I would have run on to t hese 
things a long time ago. I assume that there are some 
things that I am doing now that I can improve on if I 
had some assistance. 

Present use of media materials does not necessarily stern from 

training in production and/or use of media materials. 

I can't remember being influenced by a professor. But 
I can see where instruction I had along the way would 
have been enhanced by media. I am quite visual. 

Present use of media materials does not necessarily stem from influences 

of a powerful role model. 

2. Non-teaching media experiences: 

My use of radio and television (for pleasure) has a 
lot to do with two things. The content of what I am 
presenting, because I ~ kind of like a sponge , •. I 
am absorbing things and wondering how I can use them. 
From the content standpoint the media provides me with 
a lot of information. Secondly, the manner of presentation. 
If I see something in a film that I really like in the terms 
of technique I wonder how I could ever use that. Is there 
some way that I could copy that or adapt it, or adjust it? 

. I am constantly looking for examples. 

Mass media can be a source for instructional and informational ideas, and 

present awareness of current public interest in related subject areas. 

Slide taking I think for me and a lot of architects has 
gotten to be like note taking or sketching used to be. 
Its quicker and less edited, actually that's also its 
weakness .. : I take slides according to whim and 
feeling ..• I take slides of anything that occurs . to me 
to be a good slide to have. I sometimes do t hat methodo
logically but not usually. Usually I take them and 
then make sense out of them later. 

Slides taken for recreational purposes are likely to be incorporated 

in class instruction. 

3. Preferred instructional strategies: 

Media gives variety and excitement to a class that 
books and lectures alone don't give. 

Media materials can provide variety or change of pace. 
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My class happens to be one hour and twenty minutes long 
which is a long haul for anybody to talk. I have discovered 
that if I use a film in that class period it gives focus 
to discussion. I can use that aa one of a variety of 
things I want to do during a given class session. 

Media materials can provide a focus for concepts being taught . 

Media materials can be used as building blocks to build on basic 

information provided by the teacher. 

I have become more and more aware -- the longer I teach , 
the more material is sent to me. The more things are 
not so awesome. If I have taught a class one or two 
times I have a certain foundation to it and I am always 
looking for new t~ings. As you teach longer you start 
to become awareof more resources. 

Media-related instructional strategies are continually explored, 

developed and refined by each teacher to develop a personal repetoire 

of successful media-related instructional strategies. 

Teaching is like a performance, and that is why media has to 
be used, you are a performer every time you get up to 
teach. I am a perfectionist so I want those performances 
to be not just good but excellent, and unless you come 
across .with 'some stimulating-infomation it is not going 
to be that. It is a performance and media is one of ·the 
supporting characters. It helps you a lot -- it levels 
there are some days when you don't really have the 
energy for teaching in the late a~ernoon -- media 
can pick you up and the class up. 

Media-related instructional strategies are accommodated to parallel 

personal ·beliefs about teaching. 

4. Beliefs about student learning: 

The more variety you can get in the materials that you 
use, the more opportunities that something will really 
click with the students. . . Visual and audio combinations 
of materials are processed differently. Some people 
relate very strongly to visual imagery. 

The use of media materials can enhance instructional strategies in 

order to cater to the individual learning styles of students. 

Whenever I think about media and t eaching • . . I think 
about the little exposure or opportunity for most students 
to see dances of other cultures. • . To be able to go 
into a culture and see a dance from the way the people 
who created that form see it. At least as close as we 
can when you think you see it through the eye of the camera 
and not as a person sitting next to and feeling the body 
heat of somebody else. 
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The use of media materials can provide the opportunity to simulate 

reality for students. 

5. Media as a conununicat i on tool: 

I use media to present a large amount of information that 
then becomes common to the group . • • I can assume a 
certain conunon experience from which to launch . 

Media materials can provide common experiences to be shared by the 

entire class. 

Media tends to become very passive if you let it • • . 
(In a class) I ensure that there is time for the expressive 
part that follows the receptive part. Just the passive 
receptiveness (of media) is very limiting . Films, like 
television, are experienced by receptors on the brain • 
I think that they are received differently if there is 
an expectation that there is going to be a response to 
(the media presentation). I try to take care of the other 
side of communication by expecting the student to follow 
up and to evaluate or respond in some way. Films then 
do not become entertainment - - but become part of a 
communication process which is going to require something 
(of the students) by way of language expression. 

Media materials can provide passive stimuli to· be followed by active 

student expression. 

Media materials give a tremendous amount of control. You 
control the information that is there, you control the 
emotional tone, you capture the students' sensory systems. 
When you darken the room and you present two sensory modes 
at the same time, you have captured the person and you 
essentially control (the information f l ow) . It also 
moves fast enough so that continuous attention is necessary. 

Media materials can regulate the flow of information within the 

classroom. 

Use of media demonstrates I am thinking ahead and trying 
to figure out ways of making subject matter interesting. 

The presence of media materials in instruction can indicate teacher 

preparation and concern for the student learning situation . 

Discussion 

Though the results of this research study cannot be generalised 

beyond t he selected professors at the University of Oregon, cert ain 

factors pertaining- to why media materials are us ed i n instruction can 

d 
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be discussed. What should be done about those teachers who do not 

use media materials in instruction? 

Professors who use media materials to supplement their verbal instruction 

tend to use personally developed materials inspired by their non-teaching 

media-related experiences. They feel comfortable using these materials 

as extensions of themselves. Should all teachers be encouraged to use 

media materials , even if they do not feel comfortable doing so? 

In spite of a lack of formal educational technology courses these 

professors intuitively believe each learner processes information differently, 

and therefore the use of media materials will provide the best instructional 

situation for a variety of learners. Should teachers wlndo not use media 

materials be encouraged to take educational technology courses? 

The respondents of this study have developed their skills over 

many years of teaching and seem to be aware of the need to use each media 

format for a specific instructional purpose, Is it possible to identify 

specific media formats · appropriate to specific instructional instances? 

Implications 

Interviews with professors, from a variety of subject areas, who 

frequently use media materials, have provided insights into why media 

materials are used in their university instruction. Implications from 

this study are relevant for teachers, university and college administrators, 

media center directors, media librarians, educational technologists, and 

media researchers. 

1. Teachers from a variety of subject areas should consider the use 

of media materials for improving their instruction and subsequent 

student learning. 

2. University and college administrators s hould consider funding 

projects related to media production where the teachers are to 
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be involved in the production process. 

3. Media center directors should consider offering extensive 

production services, support staff, and workshops to help 

teachers produce personally relevant media materials. 

4. Media librarians should consider purchasing fewer commercial media 

kits for the use of facultv and 1 instead, nrovide financial 

sunnort for the purchase of raw materials such as film, acetate 

sheets, videotapes, etc. (This does not negate the need for 

commercially produced media kits suitable for individual student 

study and enrichment.) 

5. Educational technologists should be directed by insights from 

this and similar studies as they consult with, or teach, higher 

education faculty . 

6. Media researchers should replicate this study in other university 

and college situation~ in order to support the conclusions 

presented . in this study. (The study has been replicated at a 

community college in Oregon (Garrison, 1981). The results 

support the findings reported here.) 

In conclusion, attention should be given to provide opportunities for 

teaching faculty to produce personally relevant media materials to 

integrate within their instruction. 
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The Impact of Mediated Instruction on the 

Formation and Change of Attitudes 

In 1931, Thurstone was able to demonstrate that attitudes can be changed 

with media. Two films depicting Chinese favorably or unfavorably were shown 

to groups of students. While this type of research woul d not be social ly 

acceptable today, it was found that attitudes towards Chi nese were changed 

in either a positive or negative direction, depending on the intent. of the 

motion picture. Thurstone's initial efforts provided a foundation . for a 

large number of research studies on the relationship between attitude forma

tion and change and persuasive messages delivered by media. A review of 

over 200 of these studies by Simonson (1979c; 1980) are the basis for t~e 

discussion below. ! 

This paper will discuss why attitude media research is important, Jill 
i 

review the current state of the art of research in this area, will presJnt 

the problems researchers in this area have encountered, and will make 

recommendations for future research needs. 

Why Study Attitudes? ! 
I 
I 

i 
I 
I 
! 

A critic of attitude research might ask several 

importance of this area of research. 

questions about th~ 
i 

Question #1 - What is an attitude? 

#2 - Why should research on the relations hip between 

attitude and media be conducted? 

#3 - How are attitudes measured? 

#4 - How are messages constructed so att i t udes are 

influenced? 

I 
i 
i 
I 
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#1 - What is .an attitude? 

Attitude has been a difficult concept to adequately define, primarily 
I 

because it has been defined by so many, but also because of its many lay 

uses and connotations . One .of. the earliest, and most widely accepted, 

definitions of attitude was proposed by Thomas and Znaniecki (1918). They 

defined attitude as: 

A mental and neural state of readiness, organized through experience, 
exerting a directive or dynamic influence upon the individual's 
response to all objects and situations with :Which it is related (Thomas 
and Znaniecki, 1918) . 

In other words, while attitudes are latent and' ~~t ·directly observable 

in themselves, they do act to organize, or to provide direction to, 

actions and behaviors that are observable. Also, attitudes vary in direc

tion, either positive or negative; in degree, the amount of positiveness 

or negativeness; and in intensity, the amount of commitment with which a 

position is held {Fleming and Levie, 1978). 

Additionally, attitudes have three components: affective, cognitive, 

and behavioral (Zimbardo and Ebbeson, 1970). The affective component is 

said to consist of a person's evaluation of, liking of, or emotional 

response to some object or person. The cognitive component is conceptual

ized as a person's beliefs about, or factual knowledge of, the object or 

person. The behavioral component involves the person's overt behavior 

directed toward the object or person. 

By applying these definiti ans and explanations researchers. have 

attempted to evaluate the impact various instructional procedures have had 

on attitude formation and change. 

564 
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#2 - Why media~attitude research? 

Most educational endeavors, including research, are concerned with 

producing or evaluating human behavior. The improvement of achievement and 

the modification of unacceptable or discordant act.ions are examples of the 

type of behavioral outcomes that often concern educators. Research dealing 

with the media-attitude (M-A) relationship has often attempted ·to determine 

if there is an identifiable relationship between what a student likes or 

dislikes about tha form in which a concept is presented and how .much is 

learned . . The media-attitude-achievement link appears to be present because: 

1. A positive. 1 ink between learner attitude toward content infonnation 

and achievement has been identified by numerous researchers 

(Fenneman, 1973; Greenwald, 1965, 1966; Levy, 1973; Perry and 

Kopperman, 1973; Simonson, 1977; Simonson & Bullard, 1975) 

2. A preference (affect) for mediated instruction by learners has 

been found in experiments conducted by several media researchers 

(for example, Dambrot, 1972; Redemsky, 1959). 

While this positive link between attitude and achievement has been 

identified by some, most researchers have been reluctant to propose any 

cause and effect relationship between these two learner variables. The 

reason for the researcher ·to be concerned with attitude positions 

resulting from instruction should not be based primarily on ·the impact of 

attitude on achievement. Rather, the development of a more favorable 

attitude toward instruction or subject area is a desirable end in itself. 

Fleming and Levie (1978) have proposed several reasons why the instruc

tional developer should be interested in the attitudes of students. 

First, most teachers would agree that there are cases when i t is legitimate, 

and important, to urge learners to accept the truth of .certain ideas. In 

• 
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other words, to promote an attitudinal position. Second, as stated above, 

while the relationship between attitudes and learning is unclear it seems 

to be coomon sens·e that students are more 1 i kely to remember i nfonnation, 

seek new ideas, and continue studying when they react favorably to an 

instructional method and certain content areas. Third, the educator should 

be made aware of procedures that are likely to influence atti t udes in one 

direction· or another so that bias can be reduced when inappropriate. Last, 

attitudes toward instruction felt by learners can ten ·the teac_her a great 

deal about the impact of that instruction on ' the learning process. In 

other words, we need to assess the opinions ·of our students toward the 

learning activities we are subjecting them to, if for no other reason than 

to improve the quality of our procedures. 

#3 - How attitudes are .measured. 

Since attitudes are defined as latent,. and ·not observable in · themselves, 

the researcher must identify some behavior tha't would seem ·to be . repre

sentative of the attitude in question · so that this behavior might be 

measured as an index of the attitude construct. This characteristic of 

attitude measurement is justifiably the most criticized ·limitation of this 

area of educational evaluation. However, without going into the ~uestion 

of the overall validity of attitude measurement, there are several generally 

recognized procedures used to determine ·an i ndi vi dua 1 's, ·Or group's · 

attitude toward some object or person. It is those procedures that are 

described below. 

fh~rac_!e..r.i.?,.ti c.?_ of ..:...Mea.?_u..r.emen.t 

Before procedures for measuring attitudes are discussed, there are 

several . characteristics of measurement, in general , that should be 

. ;.566 
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considered in order to detennine if an evaluation technique is an 

effective one. Good tests have these characteristics. They should: 

1 be valid -- the instrument must be appropriate for what needs to· 

be measured; 

1 be reliable -- the measure should yield consistent resul ts ; 

• be fairly simple to administer, explain, and understand -- generally, 

the measures that yield a single 11 score 11 of an attitude position 

epitomize the intent of this characteristic, although the sfngle 

"score" may be deficient in meeting the intent of other characteris-

tics of good measurement; and 

• be replicable -- someone else should be abl~ to use a measure on a 

different population, or in a different situation, to measure the 

same attitude. · 

Cate_g_ories_of At!_i!_u.9_e_Mea~uremen.t 

There are four categories, or approaches, for collecting attitude 

information. These approaches are: 

• self-reports -- where the members of a group report directly about 

their own attitudes; 

• reports of others where others report about the attitudes of a 

person or group; 

t sociometric procedures -- where members of a group report about their 

attitudes toward one another; and 

• records -- which are systematic accounts of regular occurrences, 

such. as attendance reports, sign-in sheets, library check-out 

records, and inventories . 

Within each of these categories there are strategies for measuri ng 

attitude-related behaviors. Most conmonly, atti tude measurement is 

C:. {, ' tA/ 
. · · · ~O' 
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accomplished by one of the following techniques·: . 

• questionnaires; 

• rating scales; ' • ... 

• i n te rv i ews ; 

• written reports; 

• observations; or 

• sociometrics 

A specific strategy for attitude measurement should be chosen that is 

appropriate for the type of att.itude construct .of int~rest. the type 

of learners, and the situation being ~xamined. (See Henerson, 1978, 

for specific details.) .. 

frQ_ces§_ for_ Attilude~Mea§_urement 

Any attempt at measurement, . including the evaluat,ion of attitude., 

requires that a systematic· process : b~ , followed. Such structured 

procedures do not guarantee ~n effective mea.surement, but .they wi 11 

increase the likelihood of this .occu.rring. Generally, there are six 

steps to be fol lowed during the· att.ituqe measuremen.1;: proces-s. , .. 

1. Identify the attitude construct ·to be measur,ed. · 

2. Find an existing measure of-the attitude construct. 

3. Construct an attitude m~asure, if an existing measure is.not 

available. 

4. Pi 1 ot . test the measure on a .. gr.oup .. s imi 1 ar to- the one to be 

.evaluated. 

5. Obtain and approve reliability a.nd. validity data. 

6. Revise the measure and use it. (See Simonson, 1979a, for a 

complete discussion of attitude measurement.) 

'5'68 
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#4 - How are attitudes changed by media? 

Psychological researchers have proposed a number of theories of 

attitude change (Insko, 1967). While these theories provide general 

information about the attitude change process, they are not especially 

useful to the instructional developer who wants to design instruction 

that is intended to change attitudes, or to the researcher who wants to 

evaluate the impact of some media treatment on an attitude variable. 

Based on .a review of over 200 research studies dealing with attitude 

formation and change and instructional media, Simonson (1979b) was able 

to propose six guidelines that if included in the planning, production or 

use of instructional media would hypothetically contribute to the develop

ment of desired attitude outcomes in learners. These guidelines were an 

attempt to translate general theoretical information and specific research 

results into a series of procedures that could be reliably applied in 

the message design process. 

These six guidelines, and a sample of the research studies that 

support them are: (Note: Refer to Simonson, 1979, for a more complete 

discussion). 

Guideline #1: Learners react favorably to mediated instruction that 

is realistic, relevant to them, and technically stimu

lating. (Levonian, 1960; 1962; 1963; Seiler, 1971; 

Klapper, 1958; Croft, et al., 1969; Donaldson, 1976; 

Booth and Miller, 1974; Winn and Evertt, 1978; 

Ganschow, 1970) 

Guideline #2: Learners are persuaded, and react favorably, when 

mediated instruction includes the presentation of new 

information about the topic. (Jouko, 1972; Knowlton 

569 

wi 

st 

ev 

(K 



- 8 .,. 

and Hawes, 1962; Peter.son and Thurstone, 1933; 

Levonian, 1960, 1962,' '1'963) · 

Guideline #3: Learners are positively affected when persuasive 

y messages are presented in as credible a manner as 

possible. (Kishler, 1950; Seiler, 1971; O'Brien, 1973) 
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Guideline #4: Learners who are involved .in the planning, production, 

or delivery of mediated instruction a.re likely to react 

favorably to the instructional activity and to the 

message delivered. (Eri.ckson, -1956; Coldevin, 1975; 

Simonson, 1977;- Goldman,· 1969) · 

Guideline #5: Learners who participate in guided post-instruction 

discussions and .critiques are · likely to develop favorable 

attitudes toward delivery method and content . (Allison, 

1966; Fay, 1974; Oomyahn, 1972) 

Guideline #6: Learners who e~perience a purposeful emotional involve

ment or arousa·l ·duri.ng -i'nstructi on are 1 i ke ly ·to change 

their attitudes in the direction advocated in the 

mediated message. (Janis and Feshbach,- 1953;. ·Ro·gers, 

1973; Millerr 1969} 

While these guidelines are derived from research studies .that dealt 

with attitude formation and change, it is -important to remember that the 

studies were conducted prior to the development of t he guidelines. Post-hoc 

evaluation ·of each guideline and of groupings of guidelines has just begun 

(Kloock, Simonson and Cook, 1982; and Simonson, 1982; for example). 
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Problems in Media-Attitude Research 

Although this discussion does not attempt an in-depth analysis of 

research and research design, there are four prevalent characteristics 

that often have marred M-A research. 

Definitions 

11 Attitude, 11 a difficult concept to define, has been used in such a 

broad, all-inclusive way that a single definition used by all attitude 

researchers is not possible. However, it is imperative for future 

research that whenever 11 attitude 11 is measured the experimenter define what 

is meant by that term in that research situation. This definition should 

be based on attitude literature and should be stated .clearly for the 

research consumer. A common fault of the research was the failure·"to 

define .11 attitude 11
• 

Measurement 

It has been said that an experimental treatment is only as good as the 

measure used to determine its success. The measures used in studies reported 

in much of the media-attitude literature often have been faulty. · In more 

than 50%. of the 200 studies reviewed by Simonson (1979c, 1980) no vali.ciation of 

the attitude measurement tool appeared to have been attempted. Fewer. than 

20% reported any descriptive information about their attitude tests. Most 

measures seemed to have been prepared locally .and intended for use only 

once--in the specific study reported. 

Design 

Studies that were conducted prior to Campbell and Stanley's (1963) 

publication on research design can possibly be forgiven for not using 

generally accepted experimental procedures to test attitude hypotheses . 
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Of greater concern was the poor design and control procedures used in more 

recent studies. This problem was compounded by the fact that attitude 

measurement often was not of primary concern to many researchers, but rather 

was a post• hOc analysis that had peripheral importance. and connection to 

the main purposes and design of the study. Attitude hypothesis testing 

should demand the same design rigor as the testi ng of any experimental 

question. 

Follow-Up 

Long-term follow- up of the results of treatments is almost nonexistent 

in M-A research . Many critics of attitude . research consider att·itudes 

transitory and attitude changes short-lived . While there is some evidence: 

in the psychological literature pn attitud~s to. re.fute . that critic.ism. the 

long-term consequences of mediated instruction on learner attitude·:needs 

considerably more evaluation. 

Future Research Needs . 

It often seems much easier to criticize the literature of.our pro

fession than to create or reconmend . The observations listed: above were 

based on an in-depth revi ew of the M-A research. These trends seemed 

obvious and would have been obvious to ·any serious student of the M-A 

literature. It follows that these trends suggest needs for future 

research . 

Instrumentation 

Attitude measurement is difficult, but difficulty is a poor excuse 

for the use of haphaz~rdly constructed and unval i dated measurement tools. 

Re l iability of attitude scales .can and should be det.ermined before use. 

- .~ '-~~~~-------------------------------~--..-------------------------------------
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Measures should be pilot tested, and this information, as well as all 

descriptive information concerning measurement instruments used to test 

M-A hypotheses, should be reported. 

While attitude scales (Likert and Guttman, for example) probably will 

bu1 

tO\I 

eva 

continue to be the most widely used measures of attitude, other methods of anc 

measuring attitude, such as galvanic skin response and· heart and breathing of 

rates, should continue to be explored. att 

Above all, the reader of M-A research results should be informed of the num 

process used to obtain the data. The 

Experimentation 

The carefully constructed and controlled experiment is certainly not see1 

the only method for M-A hypothesi.s testing, nor should it be . However, in , 

in the initial stages of exploration into the interaction between media and res1 

attitude this type of controlled study seems to provide the greatest atu1 

generalizability and strongest foundation for future research and theory pos1 

building. the 

Media-Attitude-Aptitude Interaction dra\I 

The interaction between the variables that characterize a certain type tior 

of medium and the variables of learning in the affective domain seems to area 

provide the most fertile ground for future research efforts. For example, rela 

one could attempt to determine whether the number and type of visual cues of 

a medium have any relationship to attitude change .and formation for different 

age groups. Another effort might be directed toward developing a media 

hierarchy based on some var1able of media, such as degree of abstraction of 

message, that could be used to predict attitude formation related to contro· ship 

versial topics. are , 

This type of research would be in contrast to the more generally found, , have 

~ ___ ....___ -
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but less generalizable, studies in which the attitude of a.group of learne·rs 

toward a specific lesson, as influ·enced -by a category of ,media types, was· 

evaluated. 

Obviously, the analysis of the relationship between media ·.characteristics 

and student learning styles when attitude change is the dependent variable 

of the research study is an important area for future research. ATI-

attitude studies have not been reported in the literature in any -great 

number and would seem to be worthy of future research effort. 

Theory-Based Research 

Much M-A research has been conducted in a theoretical vacuum. There 

seems to have been little or no attempt to relate attitude results obtai.ned 

in experimental situations to any theoretical framework . . In fact,_ many . 

researchers failed to include any review of attitude research in the liter

ature section of their studies. Much of the -evaluation ·of attitude was 

post hoc and was of only tangential importance to .t.he :main objectives.· o·f 

the published study . It seems imperative that future M-A research efforts 

draw more carefully upon the literature ·on attitude change and on percep

tion research for a theory base, until the body of credible data in the M-A 

area is large enough to begin formulating a theory base more directly 

related to the use of media in instruction. 

Summary 

Attitudes can be def ined and measured. There seems to be a relation

ship between attitudes and some behaviors, and the attitudes of learners 

are definitely influenced by mediated instruction. In the literature there 

have been a sufficient number of studies reported that examined the 
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relationship between attitude positions and message design so that a 

tentative set of guidelines for the relationship between these two 

variables could be proposed. In the future, these guidelines require 

validation and .revision so that a more definitive set of recommendations 

can be proposed . It may be that attitude .formation and change is a unique 

consequence .of mediated instruction. Only· careful research by dedicated 

researchers can say for sure. 
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CUEING AND ANXIETY IN A VISUAL 

CONCEPT LEARNING TASK 

I.~ 

, t' " 
i 

'I I~ ' ! 
1 l t t:h ABSTRACT 

Cueing to increase the probability that the learner will receive the 

criterial information is an established procedure in the production of 

instructional visuals. Research suggests, however, · that indiscriminate 

use of cues may actually be counterproductive. 

Anxiety has been shown to affect the entire range of learni_ng with 

a general cumulative negative effect. This is true particularly with 

difficult tasks and high states of anxiety. Of particular interest to 

this study was the position that anxiety can cause difficulty at the in-

put stage of learning from a visual cue in two ways. These are (1) a 

narrowing of perception to include only the salient features and (2) a 

heightened distractibility. 

Purpose 

The first purpose of this study was to determine the relationship 

of two measures of anxiety, the State-Trait Anxiety Inventory-Trait Fo~ 

and the S-R Inventory of Anxiousness-Exam Form, with performance on a 

visual concept learning task where the criterial information was embedded. 

The second purpose was to determine if cueing the criterial information 

reduces any negative effect found. 
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Cueing and Anxiety in 2 

Design 

Two treatment groups were utilized consisting each of 24 randomly 

selected senior-level and graduate students. Treatment Group I located 

embedded figures, identified the concept criteria, and identified non

example concept set members. Treatment Group II performed the same task 

with the examples and non-examples cued by outlining in red. Degree of 

embedding was investigated by the use of two levels of embedment. 

Results and Analyses 

Significant main effects were found for trait anxiety with the 

lightly and heavily embedded figure scores and for cueing with the heavily 

embedded figure scores. A significant interaction was indicated between 

the trait anxiety variable and cueing for the heavily embedded figures. 

This interaction was caused by the low scores for high anxious subjects 

utilizing the non-cued treatment. A non-significant interaction was 

found for the test anxiety measure with cueing. The high anxious cued 

subjects scored the highest and the high anxious non-cued subjects scored 

the lowest. 

Utilizing a stepwise multiple regression, it was found that the 

combined variance accounted for by the two anxiety variables dropped from 

34% for the lightly embedded non-cued figures to 4% for the lightly embed

ded cued figures . For the corresponding heavily embedded figure scores, 

this variance was reduced from 54% to 7%. 

Discussion 

The presence of a high degree of both anxiety types seemed to have 

a severe debilitating eff ect on performance of the task without the aid 
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of cues. Cueing drastically reduced the influence of both measures and 

actually was associated with superior performance by the high test 

anxious cued subgroup . 

Further study is recommended including manipulation of time variables 

and cueing types; a testing of actual instructional materials; and a 

further refinement of techniques to isolate the effects of anxiety on 

the input stage of learning. The addition of cues, especially where em

bedded criteria! information is presented to highly anxious learners is 

recommended. 
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Cueing and Anxiety in a Visual 

! variables 
Concept Learning Task 

.nd a 
Many instructional materials utilize complex visuals in which the 

!ty on 
criterial information is not salient. In order to assist the learner, 

·here em-
the addition of cues is an accepted practice of the instructional visual 

·ners is 
designer who decides which attributes are criterial and makes them 

salient. This is done in a nUlllber of ways including underlining, out-

lining, and the addition of superscripts or pointers. A rationale for 

this practice is that if the learner is directed to the important parts 

of a visual, there will be a greater chance that the "correct" informa-

tion will be received and processed and that learning will be enhanced 

(Bruner, Goodnow, and Austin, 1956). 

While the addition of various types · of cues has been shown to be 

effective (Levin, J. R., Bender, B. G., and Lesgold, A. M., 1976; Smith, 

Farquhar and Thomas, 1965; Weiss and Margol.ius• 1954) caveats have emerged as 

to their usage. There is evidence that the addition of cues is task and 

learner specific, i.e . certain cues are effective for some instructional 

situations and learners and not for. others (Jones, 1962; Dwyer, 1978; 

Smith and Farquhar, 1965; Bovey, 1981). Also, the additional cost usually 

involved in the insertion of cues must be considered. This study investi-

gates the use of cues in a visual learning task utilizing embedded infer-

mation and the interaction of this practice with anxiety, a learner per-

sonality characteristic. 

4 
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Color Cues 

While the random use of color cues has been found to decrease per

formance due to increased "signal-to-noise ratio" (Green and Anderson, 

1956), color has been shown to be an ideal cueing technique in aiding 

the learner in locating embedded information (Jones, 1962; Smith, 

Farquhar, and Thomas, 1965). In a study done in 1963, Smith found that 

the addition of redundant color cues resulted in an average time to 

criterion reduction of 65% in a visual search task and 69% in a counting 

task with a 76% reduction in counting errors. By cueing certain items, 

\ search time is virtually ?irectly related to the proportion of criterial 

items within cued items (Green and Anderson, 1956). 

Anxiety 

General effects of anxiety on learning. An~iety, as used in this 

study, consists of the two conceptually distinct components of worry and 

arousal (Liepert and Morris, 1967; Eysenck, 1979). The worry component 

consists of the tendency for negative self-evaluation, a great deal of 

concern for level of performance, and negative task expectations. On the 

other hand, the arousal component involves changes in physiological func

tioning with resultant feelings of tension and nervousness. 

Tobias (1979) advances a model for studying the general effects of 

anxiety on learning from instruction. In effect, he utilizes a classical 

information processing model including input, processing, and output and 

calls for the researcher to delineate which steps are to be investigated 

in a study in terms of the effects of anxiety. 

While high levels of the worry component of anxiety would most ·likelY 

have a negative effect on all the stages of learning by diverting attention 
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Cueing and Anxiety in 6 

from the task at hand, such is not the case for the arousal component. 

Among the effects of higher arousal, according to Hockey (1979), is an 

increased rate of work or "throughput." For simple tasks, this can 

offset the reduction in primary memory capacity, increased selectivity 

of attention, and increased selectivity of response which are also the 

results of higher levels of arousal, as well as offset the negative 

effects of the worry component (see Figure 1). For more complex tasks, 

this throughput advantage is overcome by the negative aspects of higher 

arousal in conjunction with the worry components. The interactions tend 

to produce an inverted "U" shaped graph when performance is compared 

with anxiety. 

Effect of anxiety on the input process. Beyond Hockey's prediction 

that higher arousal will affect the input process through the increased 

selectivity of attention, there is additional supporting evidence. 

Easterbrook (1959) posits that, whatever the task, arousal has the effect 

of reducing the use of cue information. Broadbent (1978), in research 

on arousal due to noise, has found that as a person becomes more aroused, 

there is a tendency to select information from a smaller area. Other 

studies where stressful situations have been linked to a narrowing of 

attention to include only salient cues include those of Agnew and Agnew 

(1963), Teece and Happ (1964), Wachtell (1966, 1968), West, Lee, and 

Anderson (1969), Wine (1971), and Zaffy and Bruning (1966). 

The effect of the worry component on the input mode would also be 

in the direction of narrowing the amount of information input. The 

greater the amount of task irrelevant activities, which might include 

concentration on failure consequences (Deffenbacher, 1978), the less 
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opportunity for peripheral cue utilization . This is due to the repeated 

necessity of "re-focusing" on the criterial information. 

In terms of the input of information in a learning task, the con

sensus of the literature is that the anxious learner will tend to be 

limited to, and dominated by, the salient cues in an instructional 

visual. This study investigates the extent to which color cues, utilized 

in the input mode of a visual concept acquisition task, will ameliorate 

the negative effect of anxiety in a task where the criterial infonnation 

is not salient. The effect of the degree of embedding is also investi

gated. 

METHOD 

Subjects 

Subjects in the study were 48 senior-level and above students (four 

males and 44 females) enrolled in graduate courses. The proportion of 

males and females is standard for students in this division of the Uni

versity and should allow for generalizability to the larger population of 

which these students were a sample . The subjects were drawn from intro

ductory courses and participation was voluntary, with all but two students 

from those courses participating . The procedures used were approved by 

the Institutional Review Board for the Protection of Human Subjects. 

Subjects were assigned randomly to one of two treatment groups. 

Experimental Task 

The experimental task for Treatment Group I (Non-Cued) consisted of 

a visual concept acquisition task in which the cri terial information was 

not the salient portion of the visual. Each subject was required to 
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(a) locate five geometrical figures in the top half of a form which 

were embedded in a ground of overlapping larger figures, (b) to identify 

the criterial attributes that made each a member of the concept set, and 

(c) to delineate three examples from three non-examples on an answer 

sheet. On the bottom half of the fonn embedded in a similar background 

were five non-examples to assist in criteria identification. Twenty sets 

of figures were used. One half of the sets had backgrounds consisting 

of one-third fewer figures, along with bolder member set figure outlines, 

in order to investigate for degree of embedding (see Figure 2). 

Treatment Group II (Cued) performed the same task varying only in 

that the examples and non-examples were outlined in red to .make them the 

salient portion of the visual. Red was chosen since it tends to produce 

the quickest response time in location tasks (Reynolds, White , and Hilgen

dorf, 1972). 

Procedure 

The subjects were provided packets containing instruments and figure 

sets. At the outset they completed two anxiety inventories. The first, 

the A-Trait Scale of the State-Trait Anxiety Inventory (STAI), consisted 

of twenty statements which asked the subjects to describe how they gen

erally felt. The STAI has been used in other learning task studies and 

has extensive reliability and validity data (Spielberger, Gorsuch, and 

Lushene, 1970). The second inventory used, the S-R Inventory of Anxious

ness, Exam Form, is a test anxiety measure and has also been used in learn

ing task studies (Ender, Hunt, and Rosenstein, 1962). The rational for 

utilizing these specif ic anxiety measures, aside from representing 
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general and exam specific measures, was that an examination of the test 

revealed that the majority of the items on the STAI seem to reflect t he 

worry component, and the majority of the items on the exam scale seemed 

to reflect physiological symptoms of arousal. (See Appendix A. for tests . ) 

Subjects were given fifteen seconds to locate each set of example 

and non-example figures, decide on the concept set criteria, and then 

given five seconds to circle the three examples on t he answer sheet. 

Subjects were told to circle three and only three figures each time, even 

if this involved guessing. In explaining the task, ego-involving instruc

tions were utilized in an attempt to provide an environment that was as 

close as possible to an actual classroom situation. The subjects were 

instructed to imagine that they were participating in an assignment that 

accounted for a major portion of a course grade . Time limits were indi

cated through the use of a buzzer. 

Two practice problems were worked initially to insure that the 

subjects understood the directions. Following the instructions and prac

tice , subjects completed the 20 problem sets and returned the material to 

their folder. 

Two scores were generated for each subject. One score for the 

heavily and one score fo r the lightly embedded figures identified correctly 

with a possible range for each score of from zero to 30. Anxiety scores 

in both treatment groups were dichotomized about the median for each 

anxiety measure. A series of two-way analyses of variance were performed 

with treatment type paired with anxiety level as independent variables 

and subtest scores as dependent variables. 
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RESULTS AND ANALYSES 

Trait Anxiety/Lightly Embedded Figures 

Cueing and Anxiety in 10 

The trait anxiety variable engendered significant main effects on 

the lightly embedded figure scores (see Table l) . While the mean score 

for the high anxious non-cued treatment subgroup (_! = 22.17) was the 

lowest of the four subgroups (see Table 2), this interaction was not 

significant . Evidently, for this shallow level of embedding, the 

negative effects of trait anxiety were evenly dispersed across the stages 

of learning • 

Trait Anxiety/Heavily Embedded Figures 

Both the trait anxiety variable and cueing treatment generated sig

nificant main effects for the heavily embedded figure score. A signifi

cant interaction was found between these variables as well (see Table 3). 

The significant main effects for both variables were generated almost 

entirely by the lower performance (,! = 18.83) of the high trait anxiety, 

non-cued treatment subgroup. The other subgroup scores were similar to 

those obtaine d on the lightly embedded figures (see Table 4). 

Test Anxiety 

The analyses of variance utilizing t es t anxiety and cueing as inde

pendent variables and lightly and deeply e~edded figure scores as depen

dent variables yielded a main effect only for cueing in the heavily 

embedded figures (see Tables 5-6). While no significant interactive 

effects were found, a study of the results shows that for both the lightly 

and heavily embedded f igure scores, the high anxious cued subjects 

s cored the highest (_!
1

= 26.46, ~= 26.15) and the high anxious non-cued 

subjects scored the lowest (X1 = 24.l, ~ = 20.9; see Tables 7-8). 
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Multiple Regression 

Several factors evident at this stage of the study suggested the 

employment of a stepwise multiple regression procedure to investigate 

the cumulative effect of the anxiety variables on both lightly and 

heavily embedded figure scores. These factors were: 

1) The direction of influence for both anxiety variables 

was as expected, i.e. the high anxiety non-cued treatment 

groups did less well. 

2) This direction was also reflected in the significant 

correlation coefficients for non-cued figure scores and 

both measures of anxiety (see Table 9). 

3) There was a non-significant correlation between the anxiety 

variables (r = -.06). 

Non-cued treatment group scores. The trait and test anxiety vari

ables were entered into the equation as independent variables with lightly 

and heavily embedded figure scores as dependent variables for each of the 

two treatment groups. As can be seen in Table 10, for the lightly embed

ded figure scores in the non-cued group, the trait anxiety measure entered 

first and accounted for 22% of the variance. The test anxiety measure 

accounted for an additional 11.2% of the variance for a total explanation 

of 34%. 

For the heavily embedded figure score, the variables entered in the 

same order with increased variance accounted for (see Table 11). The 

trait anxiety score accounted for 35% of the variance with the test 

anxiety measure i~creasing the total variance accounted for to 54%. I 
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Cued treatment group scores. If anxiety was acting as an .agent in 

interfering at the input stage by preventing the quick location of 

embedded information, a marked decrease in the influence of anxiety 

when the information was no longer embedded would be expected. As can 

be seen in Tables 12 and 13, this was the result. 

For the lightly embedded figures, the total variance accounted for 

dropped from 34% (non-cued) to 4.5% when cues were added. For heavily 

embedded figures, the substantial influence of the anxiety variables in the 

non- cued treatment group declined from 54% to 7.4% in the cued treatment group • 

DISCUSSION AND CONCLUSIONS 

This s t udy was designed to investigate the effect of trait and test 

anxiety on the input process of a visual concept acquisition task where 

the criteria! information was embedded. Furthermore, if such a negative 

relationship were found, could cueing to make the criteria! information 

salient reduce the effect of these types of anxiety? 

The construct measured by the trait anxiety instrument clearly had 

an influence on the performance of the task without the assistance of 

cues exhibiting a general debilitating influence. The test anxiety 

measure fail ed significantly to affect performance when forced into a 

dichotomization around the median. Perhaps this dichotomization resulted 

in an inordinate am::>unt of variance lost, however, as significant negative 

correlation was obtained with performance on the non-cued figures. 

Furthermore, for this instructional task and population, the addition 

of redundant color cues reduced the effects of both anxiety variables t o 

marginal influence . The degree of embedding of the figures seemed to 

reduce, but not change the direction of, the effect of both anxiety measures. 
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A surprising f inding in this study was the virtually zero correla

tion between the anxiety measures where at least a low positive relation

ship would be expected. Perhaps t he subjects tended to experience anxiety 

either as an intellectual or emotional response and that this response 

would be captured primarily by only one of the instruments. This l ow 

correlation , however, increased the power of the test anxiety measure in 

add~ng variance in the multiple regression procedure. 

Since the manipulation of the treatment was limited to t he i nput 

stage, a question arises as to why there was not a larger residual effect 

of anxiety for the cued treatment group resulting from the effect of 

anxiety on the processing and output stages. Possibly for the test 

anxiety variable, presumably more of a measure of the arousal component , 

the demands of the task were minor enough that the throughput advantage 

compensated for any deleterious effects. Additionally, the high test 

anxious cued treatment group should have had an advantage in the input 

stage where they would be dominated by the salient criterial information. 

This might be an explanation for the higher scores achieved by this group. 

These compensations were evidently not p r esent for the trait anxiety 

measure as the high trait anxiety group actually did worse on the cued 

figures than the low trait anxious subjects did on the non-cued figures. 

This would be expected as the worry component of anxiety supposedly 

engenders neither an increase in processing rate or a narrowing of per

ception. Since the negative effects are a result of increased distrac

tion, cueing would reduce, but not reverse, the effect of the trait 

anxiety component. 
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RECOMMENDATIONS 

Clearly, more research in this area will generate an even clearer 

idea as to the interaction of the cueing and anxiety variables. Types 

of cues, the effect of scanning time, and population variables are but 

a few of the parameters that could be varied. A very important question 

t hat must be answered is the exact relationshi p of the anxiety measures 

to the components of anxiety referred to in this study. Crucial to useful 

research in this area are instruments that facilitate the reliable measure

ment of the chosen component. 

With regard to the type of instructional task and presentation utilized, 

perhaps the research in this area should proceed in seemingly opposite 

directions. It should be determined ·what percentage of instructional 

materials used in actual classroom situations contain criterial information 

that is sufficiently embedded to cause input problems with high anxious 

learners. A second direction should be to develop research procedures 

that eliminate the processing and output stages in t he learning sequence 

in order to isolate the effects of anxiety on the input stage. 

Implications for the message designer, based on this study , would 

suggest no radical change in behavior. The addition of cues is a standard 

practice. This study justifies this procedure in visuals containing 

heavily embedded criterial information, particularly when such visu~ls 

will be used with highly anxious learners. 
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Cueing and Anxiety in 20 
19 

Table 1 

Analysis of Variance 
Lightly Embedded F.igure Scores with Trait Anxiety and Cuei.ng 

Source SS df MS F 

Trait Anxiety 184.08 1 184.08 7.59* 

Cueing 12.0 1 12.0 .49 

Interaction 21.3 1 21.3 .35 

*p < .01 
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Tabl e 2 

Means and Standard Deviations for Lightly Embedded Figure Scores 
by Trait Anxiety Level and Treatment 

Treatment 
Groups 

Cued 

Non-cued 

Total 

Trait Anxiety Levels 

Low 

x = 27.0 -
SD = 5.07 

N = 12 

x = 27.4 -

SD = 3 .42 

N = 12 

x = 27.25 

SD = 4.20 

G03 

High Total 

x = 24.5 x = 25 . 8 -
SD = 6.86 SD 6.02 

N = 12 

x = 22.17 x = 24.8 -
SD = 3.73 SD = 4. 4 

N = 12 

x = 23 . 33 

SD = 5.53 

* 

0 



21 
Cueing and Anxiety in 22 

Table 3 

Analysis of Variance 
Heavily Embedded Figure Scores with Trait Anxiety and Cuei_ng 

Source SS df MS F 

L Trait Anxiety 229.68 1 229.68 11. 37** 

Cueing 143.5 1 143.5 7.1* 
) . 8 

Interaction 77. 5 1 77.5 3.84* 

. 02 

**p<.oos 

*p <. • 05 

4 . 8 

. 4 
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Table 4 

Means and Standard Deviations for Heavily Embedded Figure Scores 
by Trait Anxiety and Treatment 

Treatment 
Groups 

Cued 

Non-cued 

Total 

Trait Anxiety Levels 

Low 

-x = 26.67 

SD = 4.2 

N = 12 

-x = 25.75 

SD = 3.1 

N = 12 

x = 26.21 

SD 3.67 

High Total 

-x = 24.83 x 25.8 

SD = 5 .9 SD = 5 .11 

N = 12 

-x = 18.83 x 22.29 

SD = 4.28 SD = 5.07 

N = 12 

x = 21. 83 

SD 5.89 

--



Cueing and Anxiety in 24 
.n 23 

Table 5 

Analysis of Variance 
s Lightly Embedded F.igure Scores with Test Anxiety and Cues 

Source SS df MS F 

Test Anxiety .122 1 .122 .004 
t al 

Cueing 11.872 1 11.87 .41 

25.8 Interaction 21.9 1 21.9 .76 

5.11 

22.29 

5.07 

GOG 
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Table 6 

Analysis of Variance 
Heavily Embedded Figure Scores with Test Anxiety and Cueing 

Source SS df MS F 

'l'cst Anxiety 10.5 1 10.5 . 40 

Cueing 146.5 1 146.5 5.62* 

Interaction 39.4 1 39.4 1.51 

*p <. 05 
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.40 
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Table 7 

Means and Standard Deviations for Lightly Embedded Figure Scores 
by Test Anxiety and Treatment 

Treatment 
Groups 

Cued 

Non-cued 

Total 

Low 

-x = 25.0 

SD = 6.9 

N = 12 

-x = 25.4 

SD = 3.8 

N = 12 

x = 25.21 

SD = 5.4 

608 

High Total 

-x = 26.46 x = 25.8 

SD = 5.3 SD = 6.02 

N = 12 

-x = 24.l x = 24.8 

SD = 4.9 SD = 4.4 

N = 12 

x = 25 . 36 

SD = 5.19 

26 
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Table 8 

Means and Standard Deviations for Heavily Embedded F_igure Scores 
by Test Anxiety and Treatment 

Tr ea tmen t 
Groups 

Cued 

Non-cued 

Total 

Test Anxiety Levels 

Low 

-x = 25.2 

SD = 5.2 

N = 12 

-x = 23.6 

SD = 5.1 

N = 12 

x 24.4 

SD = 5.18 

60~ 

High Total 

-x = 26.15 x = 25 . 75 

SD = 5.1 SD = 5 .11 

N = 12 

-x = 20.9 x = 22.29 

SD = 4.7 SD 5.07 

N = 12 I 
x = 23.64 

SD = 5.5 

~-- ....,,.., - - -•S•d•• 
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s 

t al 

= 25.75 

= 5.11 

22.29 

.. 5 .07 
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Table 9 

Correlation Coefficients of Anxiety Measures and 
Non-cued Figure Scores 

Lightly Embedded Heavily Embedded Trait 
Non-cued F_igure Non-cued Figure Anxiety 
Scores Scores Score 

Test Anxiety -.32 -.47 -.06 
Score 

Trait Anxiety 
Score 

-.47 -.59 
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Table 10 

Multiple Regression Summary Table for 
the Lightly Embedded Figure Scores/Non-Cued Treatment Group 

Independent Variables Multiple R R Square RSO Change Simple R 

Trait Anxiety Score .4776 .2281 .2281 -.4776 

Test Anxiety Score .5832 . 3401 .1120 -. 3275 

Gll 
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. Table 11 

Multiple Regression Stunmary Table for 
the Heavily Embedded Figure Scores/Non-Cued Treatment Group 

Independent Variables Multiple R R Square . RSO Change Simple· R .ple R 

776 
Trait Anxiety Score .5934 .3521 .3521 -.5934 

275 
Test Anxiety Score .7348 .5400 .1878 -.4717 
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Table 12 

Multiple Regression Summary Table for 
the Lightly Embedded Figure Scores/Cued Treatment Group 

Independent Variables Multiple R R Square RSO Change Simple R 

Trait Anxiety Score .1727 .0298 .0298 - .1727 

Text Anxiety Score .2123 .0450 .0152 -.1014 

- rd 
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Table 13 

Multiple Regression Summary Table for the 
Heavily Embedded Figure Scores/Cued Treatment Group 

Independent Avriables Multiple R R Square RSO Change 

Test Anxiety Score .1868 .0349 . 0349 

Trait Anxiety Score .2733 .0747 .0398 
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Simple R 
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APPENDIX A 

Anxiety Measures 

/ 
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SELF PERCEPTION SCALE II 

Please circle the number that most closely approximates your reactions 
to the following situation : 

YOU ARE ABOUT TO TAKE A FINAL EXAM: 

1. Heart beats faster 1 2 3 4 5 
not at all very much 

1 2 3 4 5 
not at all very much 

2. Get art "uneasy feeling" 

1 2 3 4 5 
not at all very much 

3. Emotions disrupt action 

1 2 3 4 5 
not at all very much 

4. Feel exhilarated and thrilled 

1 2 3 4 5 
not at all very much 

S. Want to avoid situation 

1 2 3 4 5 
not at all very much 

6. Perspire 

1 2 3 4 5 
not at all very much 

7. Need to urinate frequently 

1 2 3 4 5 
not at all very much 

8. Enjoy the challenge 

1 2 3 4 5 
not at all very much 

9. Mouth gets dry 

1 2 3 4 5 
not at all very 1llUCh 

10. Become immobilized 

1 2 3 4 5 
not at all very much 

11. Get full fee ling in stomach 

1 2 3 4 5 
not at all very much 

12. Seek experiences like this 

l 2 3 4 5 
not at all very much 

13. Have loose bowels 

1 2 3 4 5 
not at all vecy much 

14. Experience nausea 
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SELF-EVALUATION QUESTIONNAIRE 

STAI FORM X-2 

NAME -------------------- DATE-------

DIRECTIONS: A number of statements which people have 
used to describe themselves are given below. Read each state
ment and then blacken in the appropriate circle to the right of 
the statement to indicate how you generally feel. There are no 
right or wrong answers. Do not spend too much time on any 
one statement but give the answer which seems to describe 
how you generally feel. 

21. I feel pleasant ···-·········--············-··········································-··················-· -·-······ 

22. I tire quickly ··············--······ ·-·······································-·-················ ·················· 

23. I feel like crying ................... ........ ................................... ................................. . 

24. I wish I could be as happy as others seem to be ........................................... . 

25. I am losing out on things because I can't make up my mind soon enough .... 

26. I feel rested ..................................................................................................... .. . 

27. I am "calm, cool, and collected" .................................................................... .. 

28. I feel that difficulties are piling up so that I cannot overcome them ......... . 

29. I worry too much over something that really doesn't matter ................. .... . 

30. I am happy ...................... ................................ ....................................... .......... . 

31. I am inclined to take things hard ................................................................. . 

32. I lack self-confidence ...................................................... ........................... ...... . 

33. I feel secure ..................... ................................................................................ . 

3·1. I try to avoid facing a crisis or difficulty ........... .............................. .............. . 

35. I feel blue ............................................... ........ ........ .......................................... . 

36. I am content ................ ........................... ........ ............................. ..................... . 

37. Some unimportant thought runs through my mind and bothers me ......... . 

38. I take disappointments so keenly that I can't put them out of my mind ... . 

39. I am a steady person ....................................................................................... . 

40. I get in a state of tension or turmoil as I think over my recent concerns and 

interests 
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Observable Conditions of Positive Self-Concept 
in Elementary School Media .Centers 

h l{ ~ ~) i r;ri r.u 
Introduction and Purpose 

The following situation occurs too often. School district officials 

find that they must make cutbacks in the district's budget. They determine 

that the position of instructional media specialist* at the elementary level 

should be eliminated; OR, having never felt that a professionally-run IMC 

program at the elementary level was important, they have never had a pro-

fessional media specialist at the elementary level. In Wisconsin, for example, 

it is est:illlated that 69 percent of the elementary schools lack professionals 

either on a full- or part-time basis in the media center. 

Actions speak louder than words. In a glaring way, it is obvious that 

decision-makers and citizens on the whole are not convinced that elementary 

school IMCs make a necessary and important difference to a young child's 

education. Perhaps this is due to the lack of concrete research which focuses 

on the contributions of instructional media center (IMC) programs to educationa 

programs. 

In an effort to focus on important contributions of elementary school 

IMCs to the educational program, a study was conducted (McAfee, 1981) to 

determine the presence of conditions of positive self-concept in elementary 

school IMCs. The purpose of the study was to determine whether an elementary 

school IMC with a full-time media specialist, full-time aide, variety of 

·current printed and audiovisual materials, and a program of activities and 

services had components which could be identified as being those which could 

* instructional media specialist: a person with appropriate certification 
and broad professional preparation, both in education and media (library 
and audiovisual areas), with competencies to carry out a media program. 
The media specialist is the basic instructional media professional in 
the school media program. 
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be said to promote or enhance positive self-concepts in elementary school 

students·. The following conditions which appeared most frequently in self-

concept literature were selected for study: cooperation, independence, 

success, positive atmosphere, challenge, feeling of value or acceptance. 

Background 

In order to focus most clearly on self-concept contributions in an 

elementary IMC setting, it was necessary to examine theories of self-concept 

and learning, in general, and their applicabi_lity to school settings, in-. 

eluding the goal and aims of school IMCs. The examination provided a strong 

theoretical basis for the study. 

The literature is consistent in its emphasis on the effect of a child's 

early years in the development of a self-concept. Major theorists as early 

as William James in his 1890 historic book, Principles of Psychology, and 

continuing through Freud in the 1900s, provided theoretical foundations 

for beliefs in the importance of self- concepts. In the 1920s, social psy- . 

chologists Alfred Adler, Karen .Horney, and Harry Stack Sullivan, in the 

1930s, George Mead and Gordon Allport, and beginning in the 1940s, Abraham 

Maslow-- all supported the importance of self-concept. 

The emphasis on formation of concepts of self in the early years is 

supported by research of Coopersmith (1967), Gordon (1972), Purkey (1970), 

Quandt (1972), and Rogers (1969). While literatur e on the early years and 

self- concept put greatest emphasis on the home and its environment, particu-

larly on the role of parents, schools also were found to i nfluence a child's 

self- concept. In f act , some, like Purkey (1970), found that next to the 

home, the school was the single most important force i n shaping the child's 

self-concept. 
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SE 

Self-concept would probably not receive so much attention were it not 
WE 

for its relationship to learning. While research data do not provide clear~ 

cut evidence of what comes f irst--a positive self-concept or scholastic 

success--the data stress a strong reciprocal relationship and provide evi-

dence that enhancing the self-~oncept is a vital influence in improving 
. . . 

academic performance (Purkey, 1970). 

With schools having such an important part in. shaping self-concept 

and with scholastic achievement tied to self-concept, it would seem imperativ 

to provide experiences in elementary schools which will reinforce conditions 

of positive self-concept. A number of previous studies focused on the class~ 

room atmosphere and teacher activities (La Benne and Greene, 1969). Yet 

classrooms, with their grading system and structure, may not always encourag~ 

positive self-concept reinforcement. 
A 

Prevailing theories of learning emphasize such basics as: 

a 
children learn as individuals 

s 
children learn at various rates 

t 
children learn according to different styles and patterns 

education is a continuous process (Gillespie and Spirt, 1973). 

Aims of IMCs are consistent with basic theories of learning, focusing on1 

such common areas as creating the right environment for learning, providing 

materials, meeting curricular needs, meeting personal and instructional 

needs of students, encouraging creativity, self-fulfillment, and inquiry . 

Because of the similarity of aims of school IMCs and major factors contri-

buting to self-concept, namely cooperation, independence, success, positive 

atmosphere, challenge, feeling of value or acceptance, the study examined 

the broad question of whe ther the IMC and its staff contribute to a positive 
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self-concept in children. After this overall objective, other objectives 

were: 

to compare similar IMC programs offered in a rural, an urban, and a 
suburban setting, 

to interpret the impact of the philosophy of the media specialist on 
the IMC program, 

to discover student attitudes toward the IMC, the media specialist, 
and IMC activities, 

to identify those conditions to which the IMC contributed most 
substantially, 

-to identify which observed activities most substantially supported 
each condition studied, 

to describe emerging patterns or relationships, 

to identify especially desirable IMC activities to promote positive 
self-concepts, and 

to generate hypotheses for further study. 

A number of questions were formulated to investigate the overall conceni 

about whether IMC programs have conditions which are said to promote positive 

self-concept in children. .Among the questions, which were divided according 

to the research method utilized, were the following: 

If the IMC programs studied were found to contribute to the condition(s) 
being examined, did the IMC programs appear to contribute equally? 

Were there activities which occurred more or less frequently at 
certain grade levels than others? 

Which activities which were expected to occur did not? 

Did the IMC contain or have access to materials which would be 
appropriate for a variety of learning styles and levels? 

Was there evidence of a focus on concrete IMC experiences, 
such as those which focused on the senses? 

How did students feel about using the IMC? 

Were there any major differences in student r esponses by grade level? 
By sex? 
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What unique features or commonalities existed by type of IMC? 

Methodology 

The research method was designed to focus on the broad range of activities Met' 

and experiences available to elementary-age children in school IMCs. All 

instruments and overall methods were reviewed by a panel of experts which 

included experienced building-level elementary school media specialists, 

district-level media director, university professor in librarianship, 

and state department of education media consultant. Utilizing this panel 

of experts, two study observers and . the researcher, observable indicators 

were agreed upon for each of the six conditions being examined. (See 

Obs 
vat 

Ph~ 

set 

Moc 

In1 

Appendix A) Di; 

The study employed a descriptive case study research design which con-

sisted of the use of observation, interviews, and a diary of IMC activities 

at each school. 

Wisc 

¥igure 1 full 

Research Design 
an 1 

observation inst 

bet~ 

of 

interview diary inf 

In most instances , the research methods, i.e., observation, interviews, 

diary, were used to obtain data about all the conditions bei ng studied. 

Table 1 illustrates the conditions described within each method utilized. wer 
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TABLE 1 

Conditions Studied According to Method Utilized 

3.Ctivities Method Condition 

All Obs er-

uch 
vations: 

Cooperation Independence Success Challenge Value Positive 
Atmosphere 

:s ~ Physical x x x 
setting .. 

) . 
>an el Model x x x 

:ors 
Interviews x x x x x x 

Diary x x x x x x 

l con-

·ities 

Following a pilot study, the case study approach was utilized in three 

Wisconsin elementary schools having IMC programs as described earlier (e.g. , 

full-time professional and aide). The three schools represented a rural, 

an urban, and a suburban setting. School~ were selected utilizing a survey 

instrument which had been field-tested. Basic similarities 

between schools such as size of collection, student enrollment, certification 

of the media specialist were sought. A system of assigning points to survey 

information for the purpose of objectively evaluating the surveys was used. 

Observation 

Instruments designed other than the survey instrument for selection 

d. 
were the observation model used in the on-site study (Appendix B), the break-

down of general IMC activities according to self-concept conditions being 
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examined (Appendix A), and interviews with media specialists and students. re 

In actual practice during the week-long case study in each school, we 

activities in the IMC were observed by a full-time observer who used the St 

observation model described in the previous paragraph for five-minute inter- at 

vals over a one-week period in each school. Inter-observer reliability na 

.. 

was attained by having a second observer observe 20 percent of the total ch 

week in each school. Observers were trained together. In order to ascertain tli 

interobserver reliability, Kappa co-efficients were obtained for each school 

on the second day of the study. The Kappa co-efficients yielded the following tl: 

data: rural school reliability between observers was .86; urban school of 

reliability was .87; suburban school reliability was .90. These figures ar 

indicate that observations between the two observers were very consistent. 
RE 

The observation method, in addition to utilizing the~observation ~odel, 

also utilized a description of the physical setting according to. predetermined 
it 

criteria found in Appendix A focusing on the conditions of posi.tive atmos-
tl 

phere, being challenged, and be~ng valued. 
o j 

Diary 

A written diary of all IMC activities was kept throughout the week. WI 

Interactions between individual students and the media specialists, between SI 

individual students and the aide, as well as interaction between students 

were particularly noted. Any formal interactions between the media specialist 

and a class or a group of students were also noted. n 

Interviews 
a 

Student interview questions were asked of some students from each grade 
d 

beginning at the third grade level in each school studied. Overall, students 
4 
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represented both sexes, range of normal IQ levels, were conversable, and 

were representative of various ethnic/minority groups found in the school • 

Students to be interviewed· were selected by media specialists and teachers . 

at each school. Interview questions focused on all conditions being studied, 

namely cooperation, independence, success, feeling valued/accepted, being 

challenged, positive atmosphere. Questions asked reflected attitudes toward 

the IMC, its accivities, and its staff. 

Interviews with media specialists focused on gaining information on 

the philosphy undergirding the media program , as well as the perception 

of the media specialist of student use and preferences, role of teacher 

and principal, parental support. 

Results 

Results of the study showed that all six conditions studied were present 

in the schools being studied . Findings of this study, therefore, indicate 

that the IMC can make a difference in the individual child's development 

of a positive self-concept . 

The observational data which utilized the model· found in Appendix B 

were submitted to analysis of variance to investigate relationships of ob

served activities as they related to the type of school and day of the week, 

to the type of school and the general grade level at which the activity 

most frequently occured . For those relationshi ps i n which statistical sig

nificance was found at the . 05 level , Scheff~s wer e also performed . The 

observat i on instrument focused on t he conditions of cooperat ion , independence , 

a nd success . In gener al, there were no dif ferences existing which varied 

depend i ng on the day of the week . Some differences by level (e .g. , K-3, 

4- 6) were found . For e xamp l e, students i n grades K-3 cooperatively used 
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audiovisual equipment and materials more. Students in grades 4-6 studied 

more in the IMC. Activities were most similar in the rural and suburban 

schools, for specific activities during the week's visit at the urban school 

served as attention-getters from usual IMC activities. Some expected acti

vities such as production did not occur. 

All schools visited had a stronger emphasis on independence than co

operation. However, the analysis of the observation instrument showed evi

dence of all the conditions being studied, namely independence, cooperation, 

and success. 

The physical setting description in each IMC ~showed evidence of the condi• 

tions of positive atmosphere, feeling of value or acceptance, being challenged; 

Student interviews showed that students of each grade found the IMC at

mosphere to be positive, felt valued, had many experiences of success ·as well 

as opportunities for success, cooperated naturally, and found the IMC to be 

a place which challenged them. 

The media specialists' interviews showed them to be generally of one 

mind in their belief of the worth of the individual student and the need for 

media programs to promote that worth. 

Diary analysis showed clear examples in each school studied of the 

conditions being examined. 

Each method utilized, i.e. observation, interview, and diary, ultimately 

complemented one another. Varied emphases of research methods, whether 

factual, conceptual, or attitudinal, in the final analysis supported and 

enhanced the findings of the other. 

Recommendations for Practice and Further Study 

Results of the study point toward providing, wherever possible, elementarJ 
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d 
school IMCs which focus on a program which can promote and enhance positive 

self-concept in elementary school children. The study suggests that those 

hool 
who utilize an elementary school IMC as simply a place where an aide decorates 

ti-
a bulletin board or checks out materials to students are not scratching the 

surf ace in terms of what a professionally-directed media program. can provide. 

It suggests that a seemingly natural and spontaneous program of activities 

!Vi-
and services may bely the amount of planning, time ~ and effort involved in 

:ion, 
making itt. so. 

Implications for practice and further research include the following: 

: condi-
1. IMC programs should be designed to promote the development 

. lenged~ 
of positive self-concepts in elementary-age children • 

: at-
2. The philosophy of the teaching staff, as well as the media 

; well 
aide (in addition to the media specialist), also determines 

how students utilize the IMC . 
I be 

3. Wherever possible, IMC programs which permit flexible use 

by students should be encouraged. 
e 

for 
4. Further study of each condition included in this study should 

be conducted independently. 

5. Broad studies similar to the one conducted are needed at 

other levels, including: 

ately 
a . IMCs with a half-time professional media specialist and 

full-time aide, 

b. IMCs with a full-time professional and no aide, 

c. IMCs with a part-time professional and no aide, 

d. IMCs with a full-time aide and no professional, 

e. I MCs with a part-time aide and no professional. 

nentat1' As is important with descriptive studies, replication is encouraged. 
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Appendix A 

Conditions to be Examined 

fostering cooperation 
independence 
success 
positive atmosphere 
being challenged 
feeling valued/accepted 

Fostering cooperation 

Observe: 

children playing games; activities requiring a minimum of 2 people. 

IMC skills activities designed for groups 

teaming of primary/intermediate students for storytelling, etc. 

peer couple activities. Eg. - studyi..~g together, selecting books 
together, and voluntary couple activities. . .. 

Independence (Utilization alone). Observe: 

use of audiovisual equipment alone 

use of audiovisual mate_ria·ls alone 

production of media alone or with limited assistance 

ability to use card catalog and find what is being sought 

ability to go to IMC alone 

Success Observe: 

satisfactory participation in or completion of an IMC/game/ 
activity/production 

location skills in finding what is desired 

steps used in locating and using what is desired 
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Being challenged 

Observe: 

presence of variety of materials in varied formats, interests, 
level of difficulty 

presence of games like calendar clues 

production opportunities 

other activities ~ write a letter to author, etc. 

use of a variety of materials by children, eg. small children 
using advanced material 

Feeling valued/accepted 

Observe: 

displays of student work in the IMC 

work as student assistant (describe) 

ease in talking with librarian 

ease in seeking help from librarian, others 

ease in browsing or seeking out what is needed, even alone 

student taking initiative in class discussions in the IMC 

Positive Atmosphere (physical characteristics) 

Look for: 

lots of materials/displays which focus on senses ~ feel, touch, 
smell, sight, hearing, and seeing students use them. 

presence of equipment, materials, which are. accessible, not locked 
in a closet 

decorated in ways that would invite/encourage student use, i.e., 
warm colors, plants, student work, comfortable furniture, 
animations, subjects of interest to children. 

accessibility for small children -- ease of reach to touch and 
manipulate • 

-

' OBSERVER: 

)IJ41NED:_ 

~./How Mai 

----



Appendix B 

ts, 

OLS OBSERVATION MODEL 
·OBSERVER: ___________ DATE: NAME OF SQIOOL: ___________ _ 

\V'IINEO: _____________ TIME PERIOD : ______ AGE GROUP RAHGE: ________ _ 

JtQ./How Manv ": Ja:afl>£. ... Pr. Pr. Freo/How Hanv 41~ l'nmn•l"'fld tn \lh11t ., 
·en Going to IMC 

Usfng card cat. 

Browsfna ' 

Select. books 
l;i 

Select. AV mat . . .. ,_ 
r. 

Check. out books 
~ 
l'1 

t:i 

Check. out AV mat. ··- ~ . 1 

~ 
Ii Retum. mat. ... 

1 

.I . Reading 
'I 

Studyfng 

II Usfng AV mat. 

I! .. 
Usfng AV equip. 

1 Using Int . Ctrs. 
I 

t:ouch, Production 

-- - --- --- --·---- Using models 

t locked 

and 
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Pr. Frea/How Manv Ct111mared to Uhat l 
I~ . eamina of int . /orimarv students l 
I~ 

0 
:::. 

" ;ame olav1no Ir rg 0 :1 LU 

«skills act1v1tiPs toaethPr 
': 

'b .Droduct1on w/limited assistance 
z: 
~~ 
:z ~s1na AV eouiD11V>nt w/11mited assistance LU 
Q. • 

er~ ;::; ~ Skills activities alone 

Location skills used 1n search1nq 
VJ 
VJ 
...... Satis. participation/completion u 
u 
:::> IMC activities 
VJ 

. Satis. participation/completion ·-IMC oroduction . 
Other: 

.. Ii 
. : 

:: 
.• I 

! ... _,,, ____ 
~ 

~ 
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2 

Tlt'.)re is coi~sidcr()b1e confusion in our area as to w!'wt 

visu3l informal;ion process-ins re<1lly is. It is inst ructiv P. to 

m;:ke ~1 list of the '1arious "dichotomies" th~.it run through our 

r~sc;.1rch lit0rnturc, ;:ind to discover that many researchers arc 

not only unsure CJbout whnt is rclate1 to what, but oft-;n clc:irn 

:cl<.tionsliips among categories of variEiblcs t hat do not have any 

~mpir iccil support. Such a 1 ist ~vould include, omong other 

dichotomies, 11Visual 11 versus 11 Audio" , "Pictorial" versus 

"V0rbal", "Simultaneous" versus "Successive", and "Image" versus 

"Proposition11
• V.:h n.n ll1 2s~ :Hchotomies :'lre pre sented bsldly like 

t.1!is, ~;•1 awn of tt1•? verb2l pac\rne;).ng in ~-.ihich they ::ire couchr:d in 

rcs~ ::wch papers, it bccom<?s clc<lr that each belongs to a 

diffarcnt c<'ltcgory of p:1cnom~nCJ, and bccnuse of this they arc 

difficult to link e ither conceptually or empirically. The 

"Visual-f,udio11 <Yijcctivc pair refers to sensory channel, 

"Pictori.<il-Vcrb<Jl" to medic:! formcit, "Simultaneous-Successivc11 to 

w;:ys in ~klich information is proces~.»=d, and 11 lmn(!,e-Proposition" 

to form~; in which information is represented interndly. 

T:1ese four .l ichotom'ics foll naturc:illy into two ;;roups on the 

b r1s is o f how th0y r elate to lctJrning. Superficially, .'Jensory 

c h:mn •'.)1S .:md :n2db format h<.ive to do with processes e xternal to 

t he learner. The s~lection of oudio or visual c hannels throu~h 

1.Jlli r:h inform1Jtion is prcscnle•i, ;.m<i the selecti on of pictori3l or 

vm·bal si~ns (Knowl t on , 1911(>) by mc ons of wl 1ich ~onccpts are 

6·10 
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P.xprcsscd, nr~ usually under the control of the instruction2l 

drsiGncr or the instruclor. On the other hand, the processes thnt 

~ire brou~ht to bear on this information, and the \-1ay in w!'lich 

t~nt infbrmation is represented internally , are under the control 

of the le2rner (tJeisser, 1976; Salomon, 1979; Winn, 1981 b). (It 

should ~c noted that the word "control" does not imply conscious 

processinG in tt1c sense 

~hiffrin (197?). Processing 

automatic or controlled, 

in \klich it is used by Schneider and 

and r~presentation can be either 

as will be seen later.) More 

specifically, th2 ehannel and format that 

the 

the information is 

pres-:?nted in hdp :lctcrmine "perceived demand 

charcicteristics11 of the task (Salomon, 1931, 19132) , which 

determine how much mental effort 8 learner will invest, and how 

much will be learnP-d. Howev~r, since , accordinG to Salomon, the 

dcmmJs of the tC3sk are those that are attributed to it by the 

lc<irncr, the ::ictual processes applied to the information and the 

way in which it is represented as schemata results from an 

i!'ltcraction beb18en c hannel ano med ici format and the perception 

of them by Uh~ l earner. So th0 major differ0nce between 

p~0.nom~:na thc:it can be labellc:J "visual-audio" or "pictorial 

vcrb2l ri, and those that cGin be called "simultaneous-successive" 

or " imr:i~innl-propositional" lies in the fact that the first t·1JO 

<lichoto'.llics have L'J do with the \Jay tasks arc presented to 

learner s , \hile the scconi two have to do with the \my the 

1. 0.arner rccicts to \·1hnt the task is pcrcei vCd to b0. 

6·11 
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1n spit<? of this major \liffer ence between t h= two types of 

.-Jichotorny in ter·ns of the learn ing tasl( and how it j_s perceived, 

m<111y rcs;:>archcrs still cling to thi; hypothesis that these four 

dichotomies EJr0 rcl2tcd. It is, ;:ifter all, intuitively appealing 

lo su?pos~ that pictorial rn~dia , presented in the visual channel, 

<ire processed simul tc:meously .:md stored as images, and to suppose 

tlBt verb;11 media, pres~nted in the aucl io channel,· ilre processe:i 

successively, CJnd stored as propositions. However, this 

hypothesis is somc\vh;:it naive. Cognitive processes are not <:ilways 

detcrmineJ by media format :.:n:i channel, and when they 2re, the 

learning tasks tend to be not very demanjing intellectually. 

\,i!1eit is ·nor ,~, there is no ccrtcdnty that information that is 

proc::ssed simult<.mcousl y will be stored as images. 

There is evidence in research that supports these claims. 

For instance, th~ link between media forrnnt and type of 

processing hc:=is been shmm to be tenuous. Kirby and Das ( 1978) 

found that \.Jheth~r ~.1rittcm text wr.-is processed simultaneously or 

successively dPpendci upon the c:imount of effort subjects had to 

put into comprehension of the text, that is upon the nature of 

the tnsk. Intuitively, people tend to think of reading as a 

l in ·2ar, succcssi ve proc0ss. Ho\1evcr, Kirby and De.is foun-1 this to 

b0 so only wh2n t he text was easy to comprehend. With more 

-:iifficul t tn8ter ial s, 11or0 simul tan co us processin6 was required 

t}: :-n SLV:; ::!rssiv c- . G-:!v:r ~''<Cl!npl es of th0 fa ilun~ of r0se8rch to 

.-~~ '. ;;ibl.i .. ':; ~·1 ·~; lNrn r ·:~l ;,tionships between mcdi ~i for '.n<Jt ;.;;n.J m::-:ntal 

6·12 ~ ~. --- - ~~~., ....._ _____ __..._.... ........ ____________________________________ _ 
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skills nnd processes have been presented by Cronbach and Snow 

( 1977 , ch.::;ipter 9 ). Th~re is an important exception t o t his 

though . Mi:.Ji;-1 forrn<Jt does influence processin~ when th~ media are 

desi13ned del iberatel y to model t he cognitive processes that the 

learne r should use i f l c-r~rning is t o be optim<:il. Salo:non' s ( 1974 ) 

stu::! i cs of using zooms in film to model the process of mentally 

rnovinG frorn c:i 6Cneral overview to det3ils of visunl displays 

off~r exumplcs o f the modelling process. This theme will be 

r eturned to later in the pdper. 

As far as lh:~ relationship bctvJe·:m sensory channel 8nd 

p1~ocessing is concerned, i t appenrs thcit the link ex :i.sts only for 

cer t..-: in types of rcldivcly low-level learning. Dns .:md his 

collen~ues (Das, Kirby anj Jarman, 197S , 1979) have based their 

theory of simul tcmeous r.md successive cognitive synthesis ir1 

1~1rge part upon neurological evidence (Luria , 1970, 1973 ). Das 

zm-1 Jarman ( 1931) suggest that three cor tic<:1l zones, identified 

by Lurin , deal wilh sensory modality in hier<Jrchical fashion . The 

primary zones are :nodalily specific in t he way they dec.il with 

informntion. The secondary zones serve to integrate information 

between sensory rnorlalities . The tertiary zones deal with 

information acr oss :::ill modalities r egardless of provenance . Das 

8n.j ,Jar'.Tlan offer empirical evidence suggestin3 that ::is 

information moves from one zone to the next, and as modal tiy 

sv~dficity i.s lost , high-order analysis or information becomes 

possi.b:e . Th0y :;vcn equate high intelliGencc wi th the nbility to 
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in\..~~r~·tc infor~n.'.'ltion across mo'..lalities ( 1931, p. 312). 

Thus, modalit:.y specificity is transcended for higher-level 

t:-1s!<s, but nce:i not be so for low-levPl tasks. /\.n P.Xample of the 

ldt0r is to be found in a study by Metcalfe, Glavanov and 

Murioch (19'.31), \Jh~re <ln interaction bdween mo.:iality and type of 

inform<ition rec<1llcd was found. It was reported that visual input 

result0.i in better recnll of spatiC1l information, while auditory 

input lr-d to better r ecall of temporal inform<:Jtion. However, the 

t::isk was recG1ll, which is not as high-level a skill as reading a 

text. 

In sunm;iry, it c8n be stated th::it the rel at ion.ships between 

:ned i;:J formnt nnd sensory c hannel, and the way in v.hich 

information is processerl, are not straightforward as the "naive" 

l1ypoth':)sis would hove us belic·1c. Media format does not determine 

hcn·1 information i s processed and stored , except when 8 deliberate 

attc!Tipt is :na1c to model co~nitive processes by :nanipulating tha 

m~1i\1TI. Sensory ch8nnel only affects processin~ and learnin~ for 

relatively low-level tasks. The reason for this is that the 

inflv~nce of for'ilat an:.l mojality on i::ognitivc processes is 

indirect, bein3 med i Clted by the learner's intellectual skills and 

th? learning strcitcgi0.s the learner i s using at the? tir:le. This 

i.s best ·:!Xplaincd c;rr1phically, and ~; model showing rel~tionships 

~mon~ co;11itivc processes, ment[ll skills anrl lc::arnins slr ateeies 

is s:1own i n fiGure 1 . 
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--------------------------------------
Figure 1 about here 

------------------~ -------------------

T.n this model, it is sum~ested that we Hll have the potential for 

us in~ the same cognitive processes. However, only in some of them 

c~n we clairn to be ":nentally skilled". And even if we do possess 

th~ rnental skills that are relevant for a particular learning 

task, i1c -Jo not necessarily employ them as learning strateBies 

when it is 8ppropriate to do so. 1he broader implications of this 

model h8vc been riescrib<?d el sewh~re (Winn, 1932a), and will not 

b~ ·iiscussed here, beyond mentioning that instruction must aim at 

dc\1clopin3 mental and strategic skil l.s in l earners as well as 

tr<msmitting conti:mt. What is important for the present 

discussion, thou~h, is the notion that instruction does not have 

a direct impact on cognitive processes . !my med iun we present in 

any channel wi 11 only engage processes that the learner is 

skilled in and employs <is a learning strategy at the particular 

tim~ the m8terial is present~d. Without controlling skills and 

strvtegics (throu~h nodelling, or through instructions on how to 

l earn , for exanpl e), tho=re can be no cer tain cause and effect 

rel <.?tionships between sensory !TIO~inlity or me:iia format <:md 

cognitive processin~ or internal representation. 

The discussion so far has not done !l!UCh to remove the 

------·- ----
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confw>ion surroundin1 the question of what visual information 

processin~ recilly is. However, many of the problems encountered 

by rcse2rch2rs in this aren, and mony of th~ concerns about the 

"n;:~ive" hypoth~sis Jbout the four d ichotomies, have been 

·iescriberl. Whcit this paper is really about, then, turns out to be 

simultan~ous and successive processing of pictorial Rnd verbal 

m~·!ici presented in 2ith2r chann~l, :=md stored ;:is images or 

propositions. In other words, it is ;:ibout learning and processing 

in 1en')rnl. T.njced, the more one studies cognitive psychology, 

the more on::: realizes that to separate learning from media from 

<my other type of learning is arbitrary and counter-productive. 

~t is now ti~e to look ot the present state and discernible 

trends in research into information processing in our field. As 

the '.noicl presented above sug3ests, this is research that is 

concerned \.Jith cognitive processes, ment<11 skills and learning 

strategfos. If the model is extend en to in'.'!lude the control of 

processin3 through modelling and instruction in skills and 

strcitcGies, then research in instruction must also be includeri. 

h~1ilc; a nunbcr of scholars have addressed these issues (Salomon, 

1979 ; Winn, 1CJ.32a; '.:lrirl<, 1932; novy, 19.~1; Clari< and Eovy, 

10~1), the approCJch taken by P..ovy (19<31) will serve ;is o basis 

for the followin~ nnalysis. 

U:l'.lcrlyin~ Covy ' s discussion is Rigney' s ( 1971) theory of 

dctt:~~he<..I <1nd embe1Jded strc;tcgies. Ernbdded strc::tegies are those 

6·16 .... ..- ...-- , __________________ - ..--.. .. 



u1~1t ~Jre a part of instruction itself, and which moctel, in ways 

:nention .. ~d above, the cognitive processes the lcnrner is best 

rl<iv ised b employ. Dct<lchcd str<ltegies are not part of the 

instruction in the so~ne way, but ar~ additional indications ns to 

how th~ learner is to process the information th3t is presenteJ. 

Thus, films, 1 ik~ Salomon's, th2t model, through zooming, the 

co;nitivc process of moving in on detcils of visual displays, are 

employin~ embedded strategies. Instructions to learners to learn 

m8ps by dividing them into qu;-3drants (Thorndyke and Stasz, 1930) 

arc not "embf'dded" in the maps themselves, and operate as 

~lctnchej strc1tegics. Rigney further distinguishes between 

:let:x:hcd strnt~gics that c:irc "system assigned", and those that 

are "learner-assi~ned". 1n a system-assigned strate(1y, directions 

for processing arc Given as part of the instruction the learner 

receives (CJs, for exanple, instructions on how to partition 

m;ips). A learner-c:1ssigned strc)tee;y is one tl13t th0 learner 

decides to use ~1ithout promptini; . 

The most importcint f e:::iture of Fbvy' s for the 

prcs.~nt discussion is the association 

appro8ch 

of embedded, 

\vith l earner system-as~igned and learner-assigned 

abi1..ity. (!!~re, nbility is Lakcn to be 

processes, not scores on nptituJe 

strategies 

facility with ~ognitivc 

P.Dvy claims that tests!) 

low-nbility learners need to use e;nbeddcj strate~ies, bec ause 

'.;,h8y have to be shown hQw to process the information they are to 

l.c·.irn. Middlc-<1bil.ity lc.Jrncrs do not need t~is deGree of 

6·1'i' 
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su~port, but non0thelcss need system-assigned strategies to tell 

th':;rn which particul<ir skills to bring to bear on the task . 

fin3lly, hi~h-8bility l earners are quite capable of decidini3 for 

th("mselves which lesrning stratei_w to employ. Modelling, or 

;Jssignin?; det()clled strategies, coul.i even interfere with the · way 

they le3rn. 

It is useful to point out links between these ideas and some 

of the thinGs we havr-> :iiscusse::l c:bove. In terms of our model, we 

mi.'~ht say that low-ability lerirners have only the potcntic;l for 

usinG coGnitivc processes appropriatP.ly . They possess the 

pror~csscs , but have not yet been able to tr::mslate them into 

skills and str<itegies. Middle-ability l earners possess certain 

mcntl.!l skills, but have not yet been able t~ develop the 

str~it1.~~ies thnt will allow their judicious deployment. 

Hich-ability learners possess both skills and the ability to use 

them as strategies. Implicit in this is a hierarchical structure . 

You have to hove rclevrmt mental skills befor e you cnn acquire 

ani apply learninz strntegi es . You have to have the potential for 

usinr~ cognitive processes before you can acquire mental skills . 

Lookin~ at it from tl'v~ point of view of instruction , embedded 

strategins need to demonstrate processes, skills and str8tegics 

for tr. :ir ·:fo ploy.-nent . Systc'll- assignecl str ate~ ies Jescribc both 

thi:! str 8teg y :-ind \J.'lcn to use it . 

It should be notP.d thnt often embedded strategies are not 

6·18 



E 

11 

sufficiently dir0ct in telling ler:irners when they should be used. 

For o.x<rnplc, Gick zmd llolyoc:ik ( 1930) modelled a particular 

problan-s0lvin~ ;,tr<1teGy which failed to transfer to c: si:~conj 

problem tllat was r:malogicnl l y identical to the fir st. However, 

when learners were prompted to solve the second problem in t he 

same way that they had solved the first, they succeeded. Similar 

results , indicating the need for system assigned strategies to 

accompany modelling in studies of learning by analogy, have been 

reported by Recd, Ernst and Banerj i (1974) . 

When lookin~ at the research in these areas , we must not 

lose sight of the fact that strategies of any kind are determined 

pri~arily by the learnin~ task. In the case of learner-assigned 

str:1tegies, this pretty much means the perceived demand 

chart:icteristics (Salomon 19'11, 1982) of the tc:isk . In 

syst~m-2ssi~ned 8nd embedded strategies, the strategies are 

selected , more likely then not, on the basis of a task analysis 

performed by the designer or instructor. It is th~refore 

important to consider the nature of the task in the following 

dis·~ussion . With this in :nind, we will now look at research in 

systern-assign~:d and leC1rner- assigned 

(involvin~ coBnitive processes, mental skills and 

str8t 12[j ies) . 

Embedded Strategies. 

strategies 

learninG 

---- e Fr 
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A Jreat deal of res8arch has been carried out in our area to 

do with the ~ffect of pictures Rnd ~ore generally visual 

mat~ri~ls on learnin3. This research has been summarized 

elsc\·kt~re (Flemin~ and Levie, 197?.; Levie <::nd Dickie, 1973; 

D•,Jyer, 197?., 1973), <Jnrl will not be presented here. Whf!n 

pictorial treatments have been found to be superior to 

no~-ptctori8l treat:ncnts, results have been interprct0d to 

support either a "realism" theory or a "cueing" theory of 

lcArnin~. TI1c first cl8ims that pictorial :naterials are 

effectivP. because they pre~;cnt information in ways thnt :nake it 

0nsy for the lec:irner to recognize coneepts. Cueing theory 

suppos8s that using graphic cues, such as color or arrows or 

undcrliriinG, make lcarninz concepts easier by drawing attention 

to their critic?.l attrfoutes. 

Reco~~nition and concP.pt learnini:.; are different types of 

learn in~. /\s <J result, pictorial materials designed to teach 

r ·:>cognition of old concepts <1nrl the acquisition of ne\/ ones 

shouU 11odcl differi:?nt types of cognitive process. However, 

r!"'a) ).srn theories 2nd cuein'.1 theories ( surn.11arizeri by Dwyer, 197?, 

1<y7c)) have n0v0r tr;id i+.:ion ally b0en conceived of in ter:ns of 

mod0.llin3 cognitive processes. Th~y embody the belief of the 

n.::iive hypoth~sis th"lt there is a jircct link between medta format 

::in·:i lr.arninr;. fls ~alomon has su;;g~sted, such a belief ignores th~ 

role: of the leC1rner in int"!rprcting c:md attributing mer.ming to 
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inf'or'.!lation (Salomon, 1979). ~~ere pictorial treatments have 

been successful, they prob<1bly mo.Jelled cognitive processes 

h'i thout the reseorch~rs deliberately intend in~ that they should. 

/l.s Pl)vy (19S1) hf'!s st:-ited, thcr0 is a nee.j to rel.ate coGnitive 

processin3 to ::::xternol stimuli. 

In studies \~h~re rese:3rchi~rs have ::ittempted to model 

processes, pictorial materials have b0.en successful in teachin8. 

In a stujy that required grade nine students to learn a~out the 

evolution of dinosaurs, Winn (1932b) varied the degree to which 

::!lassifytng procr.sses were modelled. When pictorial dia;srams were 

prcs8ntcd, sllowin3 the dinosaurs evolving left to right across 

t~~ p8Ge , category nrunes were enqountercd by subjects, rending 

n~tur c:!l ly from left to ri~ht, before the names of each particular 

;n.:;.nber of the c;:itcgory. This modelled n dductivc process for 

"!.earning concepts, which has Genercilly been found to be 

effective. When the ct iagram was reverse j , modelling ineffective 

process~s ~1here instances were processed before categories h3d 

been s~t up for them, l~arnin3 was far less successful. Royer 

2nd C::ible (1975, 1976) mo·ielled analoi;ical thinl<in~ by likening 

rw~tal structure , through \.Jhich heat flowed, to tinker- toy 

~onstructions . Learners w0re thus encouraged to establish an 

cm8loGicnl CJssociation between the new information and schematn 

tk1t they presumably :Jlre3dy possessed. Deem and Kulhavy ( 1931) 

forcin3 le~rners to employ ccrt2in cognitive 

pro:~ess,~ s, by h·3vin;3 thcrn draw mC1ps of a territory they were to 

---- - ·-·· ------ . .... --.. - ·- -- . -~ _ .. .-...... 
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lc:;irn ;:ibout, improved learning. Drai1ing the m2p both modelled for 

them, ;;md forcf-d them to employ, spatial cognitive str2tegies, 

anj improve".i their performance. 

System /\ssigned Strate:Gies. 

Th0se are just some examples of how embedded strategies can 

successfully model ~o8nitive processes in order to tell l earners 

how to process infornrntion ::rnd ].rnprove their performcmce. In each 

of thr>sc :::!C1scs, w12 c::!n assume that p0rformance was superior when 

co:np::irr-'d to that of subjects who did not experience: embedded 

strc1tegies becnusc the modellin3 showed the:n precisely what 

proccsse::; to 0mploy. llov1r;vcr, with learners ~..iho alrearly possP.ss 

th ·~ mcnt;:il skills n2edcd to lec:irn, all that is necessary is to 

tell them which skills to c:ipply as lenrning stnitegies. An 

int~rcsting example of this is offered in a study by Cramer 

( 19q1) using the ti11c-tried interactive imagery strateGy for 

!.earn in:; word p::Jircd associates. Many studies have shown that 

instructions to form interactive imaGcS, in which the t\.JO 

eo!'lcepts in the p~1ir have ;:i memorCJblc relationship with 0ach 

oth::r, improve recall. The interesting innovc:ition in Crarner 1 s 

stu·Jy ~Jas th~t th2 -2ffoctivcness of the im<:lgery strategy was 

comp3re:d for first <tff1 fifth ~r;.1de subjects. Ima~ery instructions 

i'nproved the p8rformnnce of tho fifth-graders more than that of 

th0 first-c;rafors, which suc;13ests that when subjects, l H(e the 

ffr st-Gr ad er s, '.io not possess the neccssnry skills, 

G!.J2 
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sys';..~m-assigned ~tr<itegies nre effective. This su~~cstion is 

horn2 out by the fact thDL some of the first-Graders were capable 

of usinr; the imngcry techniquA, an1i th~se performed better th 'm 

th0ir age-mat es . 'P.'lis stu::ly illustrat es p3rt of the gen-=ral 

pr i nciple th8t lcarn~rs of low (or no) ability cannot l02rn from 

system-assi~nd stratcr;ies , i,hi le those who do p:::>sscss the 

necessary skills, c c;n process the information ~ffectively. 

Other studies offer further illustrat ion of this point. 

W·2 instein ( 197~ ) t8ught subjects a 11 loci" strategy bvsed upon 

features of a university campus, and this was shown tQ improve 

rccGll of words in a list. TI1orndyk~ and Stasz (19~0 ) taught 

subjects ~ffcctive map-learning strategies, such as partitioning 

;:m.j reheursal, and t hese too improved learner performance . 

Al csanririni ( 19~1) instructed subjects to write par aphrases of 

texts on the battery, or to draw pictures from the text. These 

stratc~ics improved learning, while instructions to process thi:! 

infor'.Tlation eith?r an.glyticall y, by focussing on -:letails, or 

holsticall y, by ri:;latin~ spec ifics to more inc lusive concepts, 

d irl not chan~e per form<:inc0. (The nature and effectiveness of 

systcm-assignerl stratc~ies has been discussed in more detail by 

Wi:1n ( 1912;-i ) <~n i fiovy ( 1 ')<31) • 

- --
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Learner Assigned Str~tegics. 

TI1~rc have ~enGrally been two types of ~ptitude-trcatment 

int(~rnction foun:i in research. Tl10 first type has supported th2 

hypothesis that cl~boratAd instructional materials assist 

students of low nbility. TI1e r nt ional e behind this is that , as 

~n lomon h.:Js suggestej ( 1979 ) , the mater 181 s do the work for the 

lcarn!:?rs that they 3re unable to do for themselves. A typical 

cxanpl c of this i.s to bf! found in a study by Holliday, Brunner 

<m:i Ixmais ( 19'!7) in which adding a diagram to 2 text improved 

1 earn inf~ in l ow-verbnl subjects more than it did in high-verb8ls. 

1t i s cilso this pr!:·mise thl'lt und erlies a lot of the stud ies 

sunm2riz2d by .l\llcn (1 975 ). A second type of ATI has suGgestc~i an 

8lt·~rnntive hypothesis. Here , el abor Clted mat erials have improved 

tr:c lcnrn ing of hi~h-ability subj ects. Winn ( 19~'Jb) found, 

contrary to Hollidz:y e t . al., that the addition of a diagram to a 

text i!'Tlprove<l the performance of high-ability and not low-ability 

le.::irnt:rs. Similorly, in another study, Winn ( 1981 a) found that 

arJding arroHs to c ue critical attributes of con:Jcpts, only helped 

hi~h-cibility subj ects . Th~ differ ence between Holliday et. al . 

an·j Win:1 1 s diar,rams lay in th2 degree to which they were 

el<1bor-at~d. Hollirlay' s diagretrns were complex flow-char ts, with 

small pictur<"s added, illustrat ing th~ concepts of biochemical 

c ydcs. Wtnn' s i i <1Gr ams were block-word d iagrams cont<.lining far 

l~ss d,etaile~l infonrrntion, about foorl chains and insect 
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metamorphosis. It is therefore quite likely t hat, though of t~e 

s .:imc ~P.neral ch~1ra~ter, thi~ two sets of diagrmns functioned in 

0ntirely rlifferent ways, with Holliday' s complex dfa~rams 

suppl vntin3 'l,lirou3h their informational richness weak or absent 

rnentnl skills, while Winn's diagrams, containing far less 

informat ion, merely activated ski Us that w~re nlreaj y present. 

These studies sug~est th;:it picture-liki; materic:ls sometimes 

:no·icl 8ognitive processes for low-c.;bility leCJrners, zind at other 

times cu.~ high-ability le<1rners as to which strRtegy they should 

c!ppl y. In other words, they cover the whole rnnge of 8mbedcied and 

dctach,;d strategics . The study by Dean and Kulhavy ( 1931), 

mentioned briefly ::1bove, studied <111 three types of strategy at 

once. In their secon:i experiment, these researchers divided the 

subjects into thre(~ groups, each of which had to l ec:irn 

information presented on a map. E8ch sroup had to read a text 

cont:>ininr~ information about a fictitious country . In a<ldition to 

the text, the first "for ced-organizer" group had to label an 

outline map by copyin~ from r.i complete map projected on a screen. 

The second "subject-controlled organizer'' group were given a map 

that h21i nlre<-idy been lcibelle:J for them. The third group was 

simply pre>sente,j ~1i th the text about the territory . Usinz our 

terminology, appropriate cognitive processes were modellej for 

the fore0:i-org<mizer group, by compellinG the subjects to process 

'.:.lY~ infor:11ation in " certain way. For tl1P. subjP.ct-controlled 

or~c.1niz2r group, 'l,h2 pr~scnce of the m8p served merely as a 
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su~~Pstion that they process the information spatinlly. The 

l<·ist , t·::-xt-o:-ily, trt:.Jtment provided no information about strategy 

at all , leavin3 lcurners to do the task any way they thought 

best. This was ~ssentially a subject-assi gned strategy. The 

rc'sults showed that modelling increased learning. However, there 

w0re no <lifforences between the subject-controlled organizer 2nd 

text-only ~roups. An ATI sugi:~este.i that forced processing helped 

low-verbcil students more than high verbals . 

The f ailure of Dean anj Kulhavy to find an ATI between 

system-assi~ncd and lcarn~r-assigned strategy treatments with 

ability as the predic tor su~gests that, in this case, either 

provi'iin;; subjects with a lnbelled map di:i not help them learn 

th~ infor~nation , or that the hiGh-ability learners were not 

capable of selectin~ the approprinte strategy for learning. The 

probl em seAms, th~reforc, to lie in the way in whieh the s ubj ects 

1..icrn cued as to which strategy to use. This problem has been 

Cld1resscd :iir ectly in a recent stu1y by Winn ( 1982c). Subjects 

were shown series of eight letters that appeared sequentially for 

1. 5 seconds ~ach at random locRtions on a computer screen. The 

task was eith:~r to d r aw the patt':rns the letters formed, by 

mc:rl<in:_s X' s on 8 pcid of paper, or to write the letters down in 

th'2 oder in which they occurred. Th~sc tasks are clearly either 

simultaneous (draw pntterns) or successive (draw sequence), and 

w~rc chosen becJU3'2 thf-!y draw on two distinct sets of co:.;nitive 

proccss~s (D3s, Kirby Dn'.:l Jarrnan, 197'3, 1979). One ~roup of 
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subjects wcrn told vJhich t~sk to perform before the lett~rs were 

presr:mt.ed ( C! syste:n--assi~ned strategy) by cueing them with the 

wod "pattern" or '' sequence11 in the center of the screen. A 

second group \J8S i:::ued after the letters had been pr2sented, 

l cQvin1 any decis ions about strategy up to the subjects, as they 

di".i not know frorn one trial to the next what the task was to be. 

A third group of subjects, in 2ddition to being precued, was 

~iven an elaborate set of instruc tions, with as much pr<ictice as 

they w0nted, on how to perfor~ each of the two tasks. 1hus 

co~nitive processes were morJel led for them, anri practiced. For 

thi: simult2n~ous tasl< , th2y were shown how to divide the screen 

·nentally i.nto quadrants, rmd t'.:> learn th~ corner of the quadrant, 

~mj th-= qua·irnnt, in \,.il-1ich each letter occurred . f\. partitioning 

strut·~gy was found to be successful by Thorndyke and Stasz ( 1930) 

for learning m;1ps, a not dissimilar task. Su1::>jccts in this third 

group were also trained to le8rn sequences of letters (the 

successive task) by forming chunks of four letters, ~nd 

r ehearsing them covertly . The results of the ex peri~ent shO\.Jed 

thDt cu2in3 plus instructions was more effective' for both tasks 

th '1:1 pr~cuP- ing ::il one, an:l that precueing was superior to 

postcue i.n~. Jn addition , ATI's w0r e found between tests of 

si:nul tr.meous ( fi:sure copyins) 8n:1 successive (digit span) 

process in~ <ind th~ three treatments . These interactions inciicated 

t-,hat !lloiellin~ throu3h parLitionin~ rmd chunki.ng helped 811 

cihility l evel::; -:qunlly on '::>oth tasks, but that , for both tasks, 

prccuein~ alone hclP=d hiGh ability subjects far more th~m those 
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of Jow ::1bility . Th0s0 results ~r~ illustrciterl in fi1ure 2 . 

--------------------------------------

--------------------------------------

The results of this sturiy suGg<:'St that embedded strategies 

tr1<;1t model co1ni tivc processes help both high and low- Rbility 

subj~cts equal l y, nnd t hat with system- assigned strate~ies, 

hi0h- nb il ity subjects are capable of selecting appropriate 

strategies on th0ir own while low-ab ility subjects are not. The 

Dc.:-in and Kulhavy study , it will be rerncmbere'.i, found that 

<::fllbed~lej stratc.~ic s h12lped low- ability learners more than the 

hiGhs, but that system ani learner- assigned strategies did not 

h;ive diff::rent effocts on lcarnin(1 . Each of these studies 

t.h':)rcfore provi1es evirlencc for one• p8rt of the Eovy theory . That 

n-2i t~v.:-r provirlcd support for <111 of the. theory sugi:;csts that more 

resecirch necrls to be .fon2 in this area, especidly since the 

results seem partly to contradict eCich othP.r. However, it is 

quite likely that j ifferences in per forrnance as a function of 

typ<: of strc:tcgy intera~ting with .1b ility ore very much related 

to sp'2cific t;:isks. And th~ tasks in the two experiments were 

real 1.. y quite ::l iffn.rcnt. It should nlso be noted that Winn's tas1~ 

~•<.is ~llU'.~h rnore co:-itrol le".i <:m·i "clinical" thm1 Dean and Kulh£ivy' s, 

\hid1 su~~nsts th<it d ifforent types of relationships might 
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p~rt.:iin when one looks at cognitive processes in pretty "pure" 

form th;rn whGn tasks i·1 re closer to "classroom" learning in 

Conclusio!ls. 

'rlhe r :; 1ocs this leave us? \./hat are th2 present state c:ind 

current trends in visual information processing? The paper has 

provi.ded some ind ircct <mswers to this question, but, more 

ir.i~rtant, it has lool<c.j at some of the cu;rent thinking <Jnd 

r esearch in the 11orc general ar(')a of information processing as it 

r2latcs to our <irea . The first thing to note is that the phrase 

"visual information processing" is not all thc::it useful. This is 

because it is not cosy, ;i;id cert8inly not very productive, to 

sep3r,1tc the~ processin~ of visur:il material from other kinds o f 

processing. ',,'hat is more, the equation of "visual" with 

"pictorial" is ioubly misleading. In the first inst;1!1ce , "visur.il" 

r':':fers to sensory systems an·i "pictorial" to media format. 

Second, as i,1e have seen, there is no guarantee that presentation 

of inform<ltion exploiting either v;;iriety of sensory ch;mnel or of 

me:J i;.~ formc:it has an effect on processing anj learning. 

I\ problen th2rcfore <:irises from what has been referred to ns 

the "naive hypothes~s". This hypothesis suggests that thr:? four 

"dichotorni~s" involvi'1g s·~nsory ch;.mnel, medi2 format, type of 

processing nnd the w::i.y in \.J\1ich i.nformation is represented by 

- -~- ~ 
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lc2rncr s intcrn~lly, nre all related. I3y .and large, such 3 

rnl:1tio:iship .Joes not exist, and on those few occasions when 

n-~seC1rch has provided support for it, the learning tasks have 

been relatively low-level, 8nd have not required much mental 

effort to transl<1te the information into higher-order <-1nd more 

abstract structures. Many r espected researchers now believe that 

th~ way information is processed depends upon what the learner 

p0rceivcs the t8sk to be and the amount of effort he should 

invest in it . The nature of the task determines information 

processin:s as much ::is learner ability. 

Information presented in various media fonnats and sensory 

cllr.innels is mediated by the mental ski Us thrit learners possess 

and by the learnin~ strater,ies that they bring to bear upon th~ 

tEJsk . It is tht?reforc important for instruction to control 

learning strcitcGies . This can be achieved in 2 mmber of ways. 

!.nstruction can model the cognitive processes learners are 

expected to bring to bear on the task. This strategy is 

appropric:1t0 for learn~rs who possess neither the repertoire of 

ski Us nor of ability to be <3ble to s~lect the best strategy. 

Instructional systems can "assign" <.i part iculrir strategy. This 

1tJ0r k~; for- le3rners who poss~ss a de~rce of necessary ski 11, but 

;/i10 do not yet possess the necessary metacognitive processes 

required for wise strategy jcpl oyment. Finally, with hiGh-ability 

lc8rners, instruction need not give specifi c directions es to 

;,tr<~ t~;.sy at cill. These le::irners are quite capable of 11 <1ss i gn inG11 

GGO 
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the cippropriate strate~y on their own. We looked ~t some 

r esear c !1 t lwt supports this approach. 

It should be obvious by now th::it I consider the mo s t useful 

direction to follow to be that pointed to by such work as that of 

CL·irk anrl B'.)vy, and Salcxnon. The study of information processing 

of all. kinds !ins been convincing in showing that concer ns with 

medicl format nnd sensory channel are largely misploced by 

researchers in our area, because, when all is said ::ind done, t hey 

do not make all tha t much difference on their own. We should , as 

Clark ( 199::?) has sug~~sted, make clearer distinctions between 

medi<l and rnetho~ls . ~ile materials may be produced, exploiting 

ch;.mnf!l an-:! sign differences of the various media, they will only 

be e ffective if they rnodel the eognitive processes that learners 

should b0 usin~. Ani even then, modelling alone may not be 

sufficient. :-0mc l cJrners will require even furthe r guidance, 

through dctach~J strutegies, before the modeled processes can be 

transferred to th~ task to be learned . Wliat is rnore, learners 

;iee"I to be told s t rategies by the instructional system unless 

th~y are hi3hly ablf'. It is not sufficient simply to show a 

l earner a d i aGr am nnd ex pee t him to process it simul t aneously. 

This p?.p'2r ha s sai d · virtually nothin3 <Jbout how information 

is r cprcs.,;nt'?.d. The "ima~ery dcbate11 is still alive and well 

(~osslyn, 19.11; Pylyshyn, 19~1), a!1d clearly more rese <1rch will 

be nee.JM before tll~ issue is r esolved. However , as I have 

6t>1 
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pointci out before (Win~, 19gna), it is not real ly n~ccssary for 

us to resolve th~ 'TJ2ttcr in order to continue our work on 

information processing ::md ability . I continue to bcl ieve that 

ho1.,r infor"!ation is repr~sented in memory is determined, just as 

proccssin-~ strate~y is determi ned , by the perceived nature of th·= 

learning task. This view is consistent with most of what has been 
I 

s;:iii above . Until WP. un:Jerstand more fully th2 relationships 

that exist among th'= perception of demanJ characteristics of 

lc~rning tasks , ;:ibility and processing, we will still be flyin3 

by the se;:it of our pants wh8n it comes to instructing 3nd 

instructional design . Let us not ~et ensnared with research into 

r:1e-lia for:ncits, but let us look rc:1th.~r at internal processes and 

intcrci~tions , where what the le3rner does really makes a 

r.I i fferP.nce. 

662 
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The Problem 

The Problem under investigation in this study had two aspects : 

1. As iconic stimulus complexity ("realism") increases, are the cog

nitive processes involved in picture interpretation differentially 

employed (i.e., are there significant aptitude-treatment interactions 

between selected cognitive skills and "realism")? 

2. If so, are the interactions dependent upon, or independent of, the 

type of learning the student is expecte<l to demonstrate (i . e., are 

there significant aptitude-treatment-task interactions)? 

Related Literature 

A Model of Picture Interpretation Behavior 

The theoretical framework for the study was provided in part by Higgins' 

(1975) "~iodel of Picture Interpretation Behavior ." The model integrates 

previous work by Piaget (e.g., 1950) on the nature and development of intel

ligence, and by Gagne (e.g., 1966) on problem solving . 

The model suggests that picture interpretation comprises two interrelated 

--· - -- ------ -- --
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events: observation and inference-drawing. Observation include.s processes 

such as deployment of attention, perception, and initial categorization of 

stimuli on the basis of "formal" attributes. Inference drawing involves 

further categorization, not necessarily on the basis of observable attributes, 

and generalization to other non-visual states and events . Inference drawing 

is "going beyond the information given" (Higgins, 1975). 

The picture interpretation model comprises a large number of cognitive 

activities. The efficiency and effectiveness with which these activities are 

executed appear to be mediated by a number of individual difference variables. 

Two of these -- field independence and ideational fluency -- were selected 

for further study. 

Individual Differences in Picture Interpretation 

Field Independence, which is described in detail by Witkin, et al., (1977), 

considers the extent to which a surrounding framework dominates the percep

tion of an item within it. It is the "ability to overcome embedding contexts 

of perceptual functioning" (Goodenough, 1976, p. 675). Thus field indepen

dence should play an important role in the observation stage of the model. 

In addition to its role as a variable mediating perceptual diserobedding, 

field independence (as the Convergent Production of Figural Transformations) 

has been associated with the redefinition, recombination, and modification of 

arrangement of perceived elements (Guilford, 1959, cited in Nunnally, 1967) . . 

These are acts of categorization associated with the inference drawing stage 

of the model of picture interpretation. 

Field Independence was indicated by performance on the Group Embedded 

Figures Test (Witkin, et al., 1971). The test involves disembedding and 

tracing a simple figure hidden within a complex geometric display. Split

half reliability with Spearman-Brown correction was .837 in this study. 
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Ideational Fluency also appears to be involved in the interpretation of 

pictures, in "the conceptual dissection of more cue-laden stimuli of which 

pictures, especially realistic pictures, are representative" (Higgins, 1978). 

Ideational fluency involves the Divergent Production of Semantic Units 

(t~unnally, 1967, pp. 454-455); i.e . , the searching of episodic memory(Ekstrom, 

et al., 1967, p . 67), and the recalling and selecting of conceptual material . 

In terms of the picture interpretation model, ideational fluency (the 

Divergent Production of Semantic Units) would seem to be a determinant of the 

way in which an observer uses available cues from the iconic stimulus to dir

ect his categorizing. Agility in category generalization would allow the 

subject to take fullest advantage of the available cues. 

Ideational Fluency was measured by performance on the Topics Test. The 

test comprises two parts of four minutes each. Given a topic, the subject's 

task is to write as many ideas about the topic as possible. Split-half re

liability with Spearman-Brown correction was .936. 

In this study, the correlation between the aptitude measures was .087. 

"Realism" In Instructional Materials 

Dwyer's Systematic Program of Evaluation (e.g., 1978) has amassed a large 

body of evidence that offers convincing support for the theoretical position 

that "for the promotion of specific educational objectives, visuals possessing 

realistic de tail beyond a certain point add very little or actually decrease 

student learning" (Dwyer , 1978, p. 8). More cues may simply complicate the 

disembedding , encoding, and categorization tasks -- often to the point that 

unless the student possesses a highly developed set of the cognitive skills 

requisite to per formance of those tasks, achievement dec lines. 

674 
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Procedure 

Design 

The study was designed as an aptitude-treatment-task-interaction experi

ment which investigated the interactions of several individual difference 

variables on two types of cognitive tasks, as complexity of iconic stimuli 

increased over two treatment levels. The design also allowed investigation 

of the extent to which aptitudes interact with each other, as well as with 

treatments. 

For the analysis, a three factor multivariate analysis of variance was 

employed. The three factors were (1) Iconic Complexity (i.e., "realism"); 

(2) Field Independence; and (3) Ideational Fluency. Each had two levels: 

'
1High11 and "Low", in the cases of the aptitude variables; "Simple Line Drawing" 

and "Realistic Photograph" for the treatment variable. Dependent variables 

were scores on tests of drawing and comprehension . Significant main effects 

and interactions were followed up by constructing simultaneous confidence 

intervals, and by conducting univariate analyses of covariance. 

The stimulus materials used were based on those used by Dwyer (e.g., 

1976), and included an audiotaped script accompanied by thirty-seven 2 X 2 

photographic slides. The subject was "Structure and Function of the Heart." 

The script was edited to delete some verbal information and to include prompts 

to attend to the visuals. 

Subjects 

Forty subjects, all prospective trainees at the Naval Hospital Corps 

School at Great Lakes, Illinois, completed the entire study. None had begun 

the school's curriculum at the time the study was conducted . The sample in-
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eluded 22 males and 18 females representing eighteen states and every major 

geographic area of the country. The mean age of subjects was 20.25 years; 

the mean number of years' education was 12.3. Subjects were randomly assigned 

to two groups prior to administration of the treatments. 

Analysis 

The multivariate analysis showed that there was a significant main 

effect of Stimulus Complexity and a significant second-order interaction effect 

involving complexity, field independence, and ideational fluency . Other main 

effects and interactions were not significant. 

Simultaneous confidence intervals were constructed as a follow-up to the 

significant MANOVA . Because of the relatively small N, power was a special 

concern . After MAUOVA, univariate analyses of covariance were conducted on 

each dependent variable and (1-beta) power coefficients were obtained. For 

the drawing test, power of the 3-way ANCOVA was about 0.65; for the comprehen-

sion test, about 0 . 90. Patterns of significance were identical to those ob-

served in MANOVA. The power of MANOVA to detect actual differences among 

group centroids was in the vicinity of 0 . 75 - 0 . 80 -- sufficiently high to 

continue the analysis. 

Resul ts'>'c 

Results Involving the Drawing Test 

Significant differences in achievement on the Drawing Test were found 

*For brevity , the following abbreviations are used: 

FI = Field Independence ("Hi" and "Lo" levels) 

IF Ideational Fluency ( 11Hi" and "Lo" levels) 
SLD = Simple Line Drawing treatment 
RP Realistic Photograph treatment 
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between the high field independence/low ideational fluency group· that received 

the SLD treatment, and the same group receiving the RP treatment. The source 

of the main effect for complexity, in favor of the SLD group, seems to be 

isolated here. 

Results Involving the Comprehension Test 

The significant second-order interaction appears attributable to the 

eight groups' performances on the Comprehension Test. Group differences are 

recapped below: 

High Performance 

Group 

Hi FI - Hi IF - SLD 

Hi FI - Lo IF - SLD 

Hi FI - Lo IF - SLD 

Hi FI - Lo IF - SLD 

> 

> 

> 

> 

Lower Performance 

Group 

Lo FI - Lo IF - RP 

Lo FI - Lo IF - RP 

Hi FI - Hi IF - RP 

Lo FI - Hi IF - SLD 

Discussion 

Results of the study suggest that : 

Comment 

Extreme Groups 

difference 

Weak treatment X 

FI interaction noted 

Weak treatment X 

IF interaction noted 

In SLD, FI explains 

29% of comp. test 

variance 

1. Field Independence and ideational fluency are important cognitive 

skills in the interpretation of pictorial stimuli; 

2. In the processing of pictorial information, the primary role of 

field independence is as an evaluative, analytic, problem-solving 

G'/'/ 
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skill, rather than as a perceptual disembedding skill; · 

As the complexity of iconic stimuli increases, the psychological 

processes involved in their interpretation are differentially employed. 

4. The differential employment of cognitive skills is dependent, to some 

degree, on the type of learning the student is expected to demonstrate. 

5. Aptitudes may interact with each other, as well as with treatments 

and tasks; and 

6. Overall, the superiority of the Simple Line Drawing treatment over the 

Realistic Photograph treatment is confirmed. This is consistent with 

a large body of previous research. 



LITERATURE CITED 

Dwyer, F.M. The effect of IQ level on the instructional effectiveness of 

black-and-white and color illustrations. AV Communication Review, 1976, 

24, 49-62. 

Dwyer, F.M. Strategies for improving visual learning. State College, PA: 

Learning Services, 1978. 

Ekstrom, R.B., French, J.W., Harman, H.H., & Dennen, D. Manual for kit 

of factor-referenced cognitive tests, (August, 1976 ed.). Princeton, 

NJ: Educational Testing Service, 1976. 

Gagne, R.M. Human problem solving: Internal and external events. In 

B. Kleinmuntz (Ed.), Problem solving: Research, method, and theory. 

New York: John Wiley, 1966. 

Goodenough, D.R. The role of individual differences in field dependence 

as a factor in learning and memory. Psychological Bulletin, 1976, 83, 

675-694. 

Guilford, J.P. Three faces of intellect. American Psychologist, 1949 

14, 469-479. 

Higgins, L.C. Children's inference drawing behavior : Its psychological 

nature and responsiveness to educational intervention. Unpublished 

doctoral thesis, University of Sydney, 1975. 



f 

76, 

\. : 

Nunnally, J.C. Psychometric theory . New York: McGraw-Hill Book . Company, 

1967. 

Piaget, J. The psychology of intelligence. London: Routledge and ~egan 

Paul, 1950 . 

Witkin, H.A., Moore, C.A . , Goodenough, D.R. & Cox, P .W. Field-dependent and 

field-independent cognitive styles and their educational implications. 

Review of Educational Research, 1977, 47, 1-64 . 

Witkin, H.A., Oltman, P.K . , Raskin, E., & Karp, S.A. A manual for the 

embedded figures tests . Palo Alto, CA: Consulting Psychologists, Inc., 

1971. 

6 80 

, 




