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. 5 For the fourth year the Research and Theory Division of the Associa-

L

for Educational Communications and Technology (AECT) is publishing

1 :thesﬂ Proceedings. Papers published in this volume were presented at the
: !ﬁatinnﬂl AECT Convention in Dallas, TX. A limited gquantity of this volume

-‘.t;grg printed and sold. It is also available on rqi:ruf‘iche through the '

;lEdu::atiuna'l Resources Information Clearinghouse (ERIC) system.

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

_I who coordinated the review process. All references to author were removed
~ from proposals before they were submitted to referees for review. Approx-
-_‘!Htel_'r sinty 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 Systematlc Evaluation
Francis H. Dwyer
140 Chambers Building
The Pennsylvania State University
University Fark, Pennsylvania 16802

The program of Systematic Evaluation of variables assoclated 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 teaching-learning process. To
achieve a level of programmatic research It was necessary that continuity an.
generalizability exist between and among the different experimental studies.
Consequently, considerable effort was expended in designing and deweloping ar
experimcntal package of research materials which would serve as the prototypt
throughout @ program of systematic evaluation. A specific unit of cognitive
content was identified, learner achievement cbjectives stated, four individus
eriterion tests (measuring different educational objectives) developed and
a 2,000 word instructional script was prepared.

Over the years the instructional impact of numerous variables associated
with the design and use of visual materials in the teaching-learning environ-
ment have been investigated inm a variety of presentation formats: television
synchronized slide~audiotaped instruction, visualized programmed instruction,
reqular textbook type of instruction (visualized), ete. To date approximatel
kD, 000* college students and 8,000 high schoal students have been involved in
the Program of Systematic Evaluation which has come to represent the most com
prehensive and systematic attempt to identify those variables associated with
visualized instruction which are most effective in facilitating student
achievement of specified learning objectives.

Over one hundred experimental studies (1965-1982) reporting the results
of this research program have been published by the author and his colleagues
In a dozen different journals In the Unlited 5tates, Germany and Great Britaln.
Conclusions obtained fFrom these studies have indicated that the present method
of selecting and using visval materials are grossly ineffective and wasteful
and that, in many cases, for specific educational objectives visualization of
content material is no more effective than the same instruction without visual
zation. Specifically, the results indicate that the use of visual materials
to complement oral/print Instruction Is not equally effective In all Instruc-
tional environments. Effectiveness and efficienty In visualized instruction
being primarily dependent upon (a) the amount of realistic detail contained in

*#These figures do not include those subjects involved Tn action type research
activities (utilizing the imnstructionisl and evaluation materials developed in
the Frugram} leading to more sophisticated instruction and training programs
which have been conducted and/or sponsored by the Armed Forces, private and
commerclal consulting Firms, medical and nursing institetions, fimancial Insti=
tutions, communication corporations, airlines, governmental agencies, etec.

— 3
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the visualization used; (b) the method by which the visualized instruction is

'%pﬁgsanted to learners (externally paced vs. self-paced); (c) learner charac-

teristics, i.e., intelligence, prior knowledge in the content area, reading

and/or oral comprehension level, etc.; (d) the type or level of educaticnal

ﬁﬁjetli?ﬂ to be achieved by the learners; {u] the technique{s} used to Focus

" student attention on the essential characteristics In the visualized materials,

 e.g., cues such as questions, arrows, motion, verbal/visual feedback, cvert/

. covert responses, efc.; and (f) the type of test Format (evaluation procedure)

34 employed to assess student information acquisition, e.g., for certain types of
" educational objectives visual tests have been found to provide more valid

[y :f;555555m¢“[5 of the amount of Information learners acquire by means of visualized

~  fnstruction.
-0

The text, Strategies for Improving Visual Learning published in 1978

. summarizes and integrates the research findings obtained from the Program to
' that date. The text emphasized the interrelatedness of variables associated

. with the effective use of visual materials, and it attempted to draw trends

E i{-fpum prior research relative to the effective design and use of visual media.

ﬁﬁn'this respect, it presented the concept of wisualized Instruction, not as

. an isolated phenomena, but as an interrelated constituent process operating
at varying levels of complexity--the elements of which acquire significance

nly in the context in which they are used.

Jr In an attempt to provide an integrated and comprehensive treatment of the
~ wvariables associated with visualized Instruction, the text cites more than 650
"~ articles depicting research results, insights, and conclusions of more than 625

{ rescarchers representing numerous scienficic disciplines.

oy 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, natlional, regional, and state

_ levels. These lectures stressed the effectiveness and efficiency which can

be contributed to the learning envl ronment by properly designed and developed

- wisualized instructional materials. Techniques and procedures for establishing
-.tﬁ specific guidelines for the development and wse of visvalized materials have
~ also been described. Additionally, in an attempt to communicate the practical
~ implications of the results of this research program more than 50 articles

~ have been written for the practitioner and published in non-refereed journals.

[ =

The conceptual orfentation and experimental materials developed in the
 Program of Systematic Evaluation has provided the basis for thres M.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
_E University of Virginia, Michigan State University, Kent State University, Ohio
~ State University, Texas AGM University, Boston University, University of

~ Pittsburgh, and Mewcastle upon Tyne Polytechnic (Great Britain).

At the present time visualization is being used extensively at all levels
of education in an attempt to improve the quality 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)
~ Microcomputers, video disc systems, telecommunications, satellite 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 madium will
be in addition to conventional multi-media systems (slide-audiotape, film,
pictures, videotape, overhead transparencies, visuallzed texts and workbooks,
etc.) already considered to be integral components of aFfective instructional
strategies. Within these varied instructional strategies the use of the
visual medium has been optimized to assist learners in acquiring, transmitting

and applying information.

In response to this need for guidelines 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 dissartation 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 out of Concordia University (Quebec) will be conducted shortly using
the Telidon System--the Canadian proposal for Videotex Systems., In addition,
a series of studies utilizing these same instructional materials have been
scheduled for the Fall at Ohio State Uniwversity.

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 [ts impact "brighter" and more immediate.

Aeferences

Dwyer, F. M. (1978) Strategies for Improving Visual Learning. State College,
PA: Learning Services, Box JBh.
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Background to the Problem

Through the years there have been freguent calls for research
syntheses or integrations (Broudy, 1970, 1972; Clark & Angert, 1980:
Kuhn, 1962; Petrie, 1976; Randhawa, 1978). MNarrative literature reviews
have been quite prevalent in media research, as sxemplified by Reid and
MacLennon's (1967) review of 350 instructicnal media comparisons, and
Schramm's (1977) review of "big" and "1ittle" media, to name but a few.

' Several researchers, most notably Owyer (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 i1s unique for its consistency,
numerous replications, and longevity in investigating pictorial stimulus
complexity as it relates to static instructional visuals. Since guide-
lines for instructicnal 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.

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

g g
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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 terms of presentation modes or
tachnologies. A statistical integration of pictorial complexity, with
variables defined in terms of iconic symbols and coding elements, was

sti11 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 reaffimm the linkage between communication theory
and educational technology. Although Glass has suggested that this
methodology is particularly well suited for reselving 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 confirmatory 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




cplected 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:
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, am initial sample pool of 720 research
reports was jdentified.

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 procedura. 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 abnormal 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 "external" coding referring to group-paced (experi-
menter-controlled) instruction, and "internal" coding reserved for self-
paced (programmed) 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 time

of retention testing.

guantifging and Equating Study Outcomes

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 d (Cohen, 1969) or effect size (Glass, 1977) was first
calculated for every treatment group comparison. A1l told, 2,607 effect-
size measures were generated from the available data.

1 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 numercus 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's jackknife
method (Glass, 1977) to calculate a grand mean 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 onme-half standard deviation higher than the post-test achievement




ceore of the average control group member receiving only the verbal
treatment. This jackknifed mean was nearly identical to the grand mean
affect-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 terms of practical significance.
Cohen's (1969) operational definitions of small, medium, and large
effect-size differences were applied to the results. A d = .2 repre-
sented a small difference in means, d = .5 a2 medium difference, and
d = .8 represented a large difference.

Final results were presented in the form 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 terms 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).

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 érnup1ngi attained the highest mean effect-size value. In
genperal, illustration effectiveness increased from K-12 and dropped off
markedly for college level subjects. Potential interactions were noted
and reported for gqrade level versus time of testing, grade level and
pacing, grade level and chroma, pacing and embellishment, pacing and
representation, and representation versus chroma.

11



Results of the study suggested that:

. 1. ITlustrations were most effective with secondary level subjects,
;.; a condition not altered significantly by differences in pacing, chroma,
gyr 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
i1lustrations, a condition especially noticeable with chirographic

J ;-pictures. and with college and non-college adult learners.

4, Mean differences between modes of representation (in favor of

" illustrations, and for colored 1llustrations.

: 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
forming future hypotheses based upon a quantitative aggregation of
past research. ‘
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ABSTRACT

. The purpose of this study was to investigate the relative effectiveness

“of specific media attributes on student performance on criterion tests measuring
ifferent levels of understanding. Specifically, it attempted to identify

ich of two levels of stimulus explicitness in visuals was most effective in
cilitating student achievement on criterion tests of knowledge, comprehension,
and total understanding for students possessing two different levels of entering
ehavior. One hundred seventy-one subjects participated in the study. The two-
ay ANOVA procedure was utilized to investigate the existence of interaction
ween entering behavior and level of stimulus explicitness. Results indicated

-

ﬁ;jg significant relationship existed between entering behavior and performance

 post-criterion tests; no relationship existed between stimulus explicitness
‘and achievement on the criterion tests; and insignificant interactions were

. A number of educational researchers (2, 4, 6, 7) commenting on teaching
effectiveness have indicated that current media research has not incorporated
Istructional techniques based on sound instructional and/or psychological
‘research. A great many of the studies seem to be primarily concerned with con-
‘ducting evaluative comparisons to support the use of one form of media in

"eference to another, while providing 1ittle insight concerning the effectiveness
Of attributes inherent to a particular medium. Recently educators have encouraged
e development of research designs which would not only evaluate the relative
; fectivunesﬁ of different media but would also identify instructional strateqgies
%¥ which given types of learners would achieve optimally. One of the theoretical
- Orientations which has emerged as a result of this trend was designed by
_ alomon (6) and is used in this study. His theory of stimulus explicitness
iﬁgﬁtﬂﬂbts to present an understanding of how the use of media influences learning.
o

ince this theory was influential on the design of this study, a brief synopsis
Is warranted.

-
b iF
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Theoretical Orientation

It is Salomon's belief that for stimuli to be effective in learning they
nust 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 prier 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
stimuilus explicitness. For example, if in 2 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 uncertaint)
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, 1t 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
relationship 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 wisuals
possessing higher degrees of explicitness should have a greater potential for
reducing entering uncertainty, thus increasing the probability that a greater
amount of Tearning will occur.

Objective

The purpose of this study was to evaluate the predictability of Salomon's
stimulus explicitness theory by investigating the instructional effectiveness
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 ANQOVA used was adapted to handle unequal
N's; furthermore, the number of students in each cell was not greatly dispro-
portionate so that the variance would be seriously affected. Bartlett's test
for homogeneity was on the pre-test scores, and in no case did the observed
values reach the critical value for a .05 level test. Thus, it appeared that
the students receiving the different treatment could, in fact, be considered
to have been drawn randomly from populations with common variance,

17
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rhree conclusions were derived form the data obtained in this study:
B v

9. The = a significant relationship between entering behavior

0 ;uﬂﬂdr:E:;urman:g on criterion tests. Those students whose prior
" ‘experience and knowledge of the content material were high per-
" formed more effectively than those with low entering behavior

_ regardless of the type of visual illustration they received.
2 No significant 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 achievement of identical objectives for each of the entering

fate- L
3. No significant interactions were found to exist between entering
" behavior and type of visualization.

mary and Discussion

" The purpose of this study was to investigate the relative effectiveness
necific media attributes on student performance on criterial tests measuring
fferent levels of understanding. More specifically, this study was designed
gather data to ascertain which of two levels of stimulus explicitness in

jes of visuals provided for the most effective instruction as measured
ichievement on criterial tests of knowledge, comprehension, and total under-
;EF ding for students possessing two different levels of entering behavior.

P W

" The theoretical rationale for this study was Salomon's theory of simula-
. Thus, while gathering data for purposes of investigating the above

lem, it was also the objective of this study to investigate that portion
alomon's theory that pertained to the role of visuals in the instructional
0cess. The assumption of the theory's having applicaiton to this study

ied that research in involving application to this study implied that
résearch in involving the stimulus-explicitness dimension of visuals should
.gdf educators with the means to determine how effective a specific visual
. That is, research associated with this dimension should provide data to
getermine how much cognitive activity occurs as a result of exposure to a

;E't Fic kind of stimulus presentation by a particular learner.

. These two objectives are related in the following manner. The stimulus-
2kplicitness dimension in a wvisual is a- function of the amount of information
conveyed by the visual and the ability of the information to reduce the
;ﬁher‘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 dimension should indicate the
degree that cognitive processes are activated after exposure to this stimulus
attribute. Staped in reference to this study, if the stimulus-explicitness
Property of a visual affects the probability of reducing aroused uncertainty,
then different levels of stimulus explicitness should activate different
“0gnitive 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
differ in their effectiveness to improve learning measured at thes

levels. In other words, according to the assumptions of the theor
explicitness {
visuals to perform as effectively at the same cognitive levels as low enteri
behavior students who received visuals possessing a higher level of stimulys
explicitness. This assumption is predicted on the concept that high enterin
behavior students initially experience lower levels of uncertainty and conse-
quently require less explicitness to achieve an equal probability for success
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 optimum form of instruction to perform better on
the achievement tests for each cognitive level that those

optimal instruction. That is, low entering behavior stude
possessing low levels of stimulus explicitness would experience a reduction j
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 findin
failed to produce any significant interactions between the stimulus-explicitn
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 conce
the experimental problem,

1. For students identified as having either high or
behavior there were significant differences betwe
scores on each of the post-criterion tests.
argue that these differences are valid becaus
sessed significant differencas in entering be
the instructional material, other interpretat
warranted. Analyzing these significant diffe
Salomon's theory of stimulation, it would app
treatments were not effective in increasing a
bility for learning in the direction predicted

low entering
en their mean
Though one could

e the groups pos-
havior relevant to
fons seem to be
rences in terms of
ear that the two
student's proba-
by the theory.

2. In regard to the two treatment groups, there were no significant

differences between the mean scores of the first tr

o ; ; eatment group
(those receiving visuals having Tow stimulus explicitness) as
measured from each of the post-criterion tests. This could be

interpreted to mean that visuals possessing 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
tere no systematic effects on performance on the criterion tests

" due to a combination of a particular entering behavior with a
.f"particulaf method of instruction. This conclusion also contests
_that segment of Salomon's theory postulating that this form of

~ jinteraction should occur.
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.‘ﬁrinlrr purpose of this study was to compare the relative instructional
activenass of two forms of color cueing in visualized instruction. Immediate
uigition as well as delayed retention effects were examined. The specific
search question on which the study was focused was:

When visual complexity, in terms of color cues, is held comstant,

| does the degree of realism significantly affect the instructiomal
4 %f effectiveness of visuals?

'HELATED LITERATURE

._ &
fwo major theoretical orientations deal with the question of realism and com-

%ﬁ.;y in learning from visual materials.
e first, a group of theories collectively referred to as "realism theories" by

Duyer (1967) include the iconicity theory of Morris (1946), Dale's (1946) cone
‘experience and the surrogate fidelity theory of Gibson (1954). All of these
ories are predicated on the assumptlon that the more realistic an instructional
ice, the more effectively it will facilitate learning. This assumption is
cad on the notion that the more realistic materials will present more visual
28 to tha learner and thus, give him more informaticn with which to work.
stification is provided by the basic theory of stimulus generalization and the
. ijﬁ; of cue summation.

*Eﬁhflicttng orientation suggests that the "realism theories" do not accurately

hqihu how visual instructional materials function in learning, and in faet,
' be in direct contradiction to the true situation.

__,l_-;'l!gﬂﬁbtnt (1958, 1965) has described the human information processing system as
single-channel, limited capacity system. This system functions much like a
ilter in that, in times of high information receptiom, not all information per-

=

1
ceived 1s immediately processed and stored. Rather, the system filters out all
information beyond its capacity and holds this "overflow" for later processing.
Ihe overflow may possibly block other incoming, relevant information. Jacobson
L1950, 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
4 complex enviromment, the nervous system must simplify inputs and perceptions.
To achieve this end, Travers desgribed 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 s
visual which contain little information. This position is supported by empirical
research conducted by Cherry (1953), Actneave (1954), and Dwyer (1972).

The studies reported by Dwyer represent the single, most comprehensive group of
studies in this area. He found stromg evidence to indicate that the most resl-
igtic visuals are not necessarily the meost effective in promobing student
learning. The ralevance of visual realism to the use of color is readily
apparant. Color in a great many visual illustrations can represent a significant
contribution to the realism depicted in ‘those visuals.

Research related specifically to the use of color has, similarly, been incon-
elusive. In a number of studies Investigating the use of color in instructional
visuals (VanderMeer, 1952; Kanner and Rosenstein, 1960; and Katzman and Myenhuis,
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 Bourme and Restle (1959),
Salcz (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 meraely imply an
increase in the total number of available cues. Realism, on the other hand,

impliss that real-life associations with information already held in memory store
are elicited by the realistic._atimulus.

Relative to the increased effectiveness of color, two explanations appear possible
First, color may provide an additionsl dimension of realism which results in the
learner attaining a more complete or realistic image of the event or object;
gecond, color may function only as a coding or cueing device which facilitates
storage and retrieval of the image or information. If the former alternative is
crue, thenm a realistic color-visual should facilitate retention of material to a
greater degree than a non-realistically colored visual. If the latter altermati
is true, then all types of color visuals should function equally well in facilit
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 wvisual cues to the display, resulting in a
greater amount of available information as well as an increase in processing time.

STIMULUS MATERIALS

The materials emploved 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 of visuals intended to complement
the same oral script. Two sets of visuals were prepared in realistic color and
two sets ware produced in non-realistic coler 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 wisual cues were held constant while the degree of realism |
(color-realistic or non-realistic) could be manipulated.

Heasurement of achievement was accomplished by the use of five tests developed by
Dwyer for the evaluation of student achievement in the aresas of drawing, identi-
fication, terminology, comprehension and total understanding.
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- "i“-u for this study were obtained from 224 college students enrolled in the
b [ *Eg;.:timl Media 411 course at the Pennsylvania State University.

Inst
no oriencation sessions to the course, all 5"s were requested to complete
S fest instruments, the Otis Mental Ability Test (Form FM)} and a gemeral

gst in the content ared.

.jml:ai were randomly assigned to one of six treatment groups. These treatment
sups received the same oral presemtation; however, each of the six groups re-
wed their own respective type of wigpual illustration. These groups represented
‘verbal/non-illustrated; (2) black and white shaded drawings; (3 and 5) real-

b -]1_.; color drawings; (4 and 6) non-realistic color drawings.

:E'Tudigtuly after participating in their respective instructional treatment, 5's
 yere administered the battery of achlevemant tests. O5ix weeks later students
get again for the delayed posttest battery.

.;l o { ?
STATISTICAL ANALYSIS

g-way analysis of covariance was selected as a means of analyzing the data.

on Product Moment Correlations were conducted between each of the immediate
delaved aclevement postteésts and the two pretest measures. In all instances,
Pearson r correlation coefficient was significently different from zero at the
level. Accordingly, these two pretest measures were selected for use as ad-

..-.-;'.r'-,' yvariables in the analysis of .covarianca.
"in those cases where a significant F-ratic at the .05 level was indicated by the
analysis of covariance, further analyses were conducted between all possible palrs

‘adjusted means via Tukey's WSD Test.

o

TS

analyais of the immediate test scores via analysis of covariance produced the
fallowing F-ratios: Drawing (2.94), Identification (3.01), Termimology (3.02),
sprehension (0.35) and Total Test (3.13). Four of these F-ratios (Drawing Test,
sncification Test, Terminology Test and Total Test) were significant at the

" p < .05 level,

E Lf}ﬁlﬂ comparisons between adjusted means were made in e¢ach instance vhere a
significant F-ratio was obtained. In every case, Group V (realistic color) was
\ found to be significantly superior to Group I (non-illustrated group) at the
B .05 leval.

L

A ?'lerui.u of the data obtained from the six treatment groups on the five delayed
(b weeks) posttests produced the following F-ratios: Drawing Test (0.91),
ﬂ*'#jhtiticnciun Test (0.82), Terminology Test (0.26), Comprehensiom Test (0.92)
and Total Test (1.07). All of these values were non-gignificant at the .05
"ri_;hi of significance.

_"I" '..-.Hlmﬂt‘ar of those presentations most effective in facilitating learner achisvement
. on each test is presented in Table I.
i's




Table I: Treatments Most Effective in Facilitating Achievement on Each Achie

ment Test as Compared with the Non-Illustrated Treatment.

Achievement Test Immédiate Posttest Delayed Postt

Drawing Test . Realistic Color Presentation -

Identificacion Test Realistic Color Presentation =

Terminology Test Realistic Coler Presemtation -

Comprehension Test - -

Total Test Realigtic Ceclor Presentation -
DISCUSSTION

A number of conclusions can be drawn from the annlyuﬂa obtained in this studw,

1.

Different visual materials incorporating different degrees of visual comple
or different types of cuelng devices are not equally effective in facilirtac
student achievement -relative to different instructional objectives.

The data suggest that in those cases where visual materials were significan
more effective than instruction without visuals, realistic color cued visual
vire most effective in facilitating siudent achievement.

The data further indicated, in those cases where color visual instructicmnal
materials were superior to verbal materials, that realistic color materials
wvere more effective than non-realistic color materisle. Since the overall
nusber of wvisual cues presented in any corrvesponding pair of celor visuals
{realiscic 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 Iincreased visual complexity.

This conclusion does not, howaver, support the principle of cue summation.
Cue pummation suggests that merely inereasing the number of available cues
would improve achievement. In this study, the relative number of wvisual cues
wvas held constant across each color treatment, yer differences in achievement
in favor of the realistic color group were chserved.

It can generally be concluded, therefore, that the concept of realigm is, to
a limited degree, an important factor for consideration in the design of

visual instructional materials. It can further be concluded chat realism
in 4 visual display is a factor which should be considered inm addition to the

total number of visual cues presented. In terms of The design of instructilon

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 purposeé, such a4s to make parts or objects more distinct from one
ancther or from a background.

Evidence further suggests that while wvisual materials used to complement in-
struction facilitate immediate retentlion of Information, these effects dis-
appear after six weeks.
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Anﬁi:ﬁennnt Test Immediate Posttest Delayed Post

Drawing Test . Realistic Color Presentation -

fdentificacion Test Realistic Color Presentation -

Terminology Test Realistiec Color Presentation =

Comprehension Test - -

Total Test Feallstic Color Presentation -
DISCUSSION

A number of conclusions can be drawn from the analyses cbtained in this studv.

1.

3.

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.

The data suggest that in those cases where visual materials were significa

more effective than instruction without wisuals, realistic color cued visu
were most effective in facilitating student achievement.

The data further indicated, in those cases where color visual instructiona
materials were superior to verbal materials, that realistic color material
were more effective than non-realistic color materials. Since the overall
number of wvisual cues presented in any corresponding palr of color visuals
{realistic and nof~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 increasing the number of available cues
would improve achievement. In this study, the relative nusbher of visual o
was held constant across sach color treatment, yet differences in achievem
in favor of the realistic color group were ocbserved.

It can generally be concluded, therefore; that the concept of realism is,
& limited degree, an important factor for consideration in the design of
vigual instructional materials. It can further be concluded that realism
in a wvisual display is a factor which should be considered in addition to t
total number of wisual cues presented. In terms of the design of instructi
al materials; this would mean that teachers and designers should avoid the
use of pnon-realistic colors or shadings in wvisuals unless they serve a
specific purpose, such as to make parts or objects more distinct from one
ancother or frem a background.

Evidence further suggests that while visual materials used to complement in
struction facilitate immediate retention of information, these effects dis-
appear after six weeks.



[OGRAFHY

. wggme Informational Aspects of Visual Perception”, Psychological
. 1954, 61, pp. 183-193.

F Jr., and Restle, F. "Uathematical Theory of Concept Identifica-

5 E:.:hu-lugiu.l Review, 1959, 66, pp. 27B8-295.

D, E. Perception and Communication. Hew York: Pergamon Presa, 1958,

& . E. "Information Processing in the Nervous System", Science, 1965,
pp. 457462,

g, "Some Experiments on the Recognition of Speech With One and Two
" Journal of the Acoustical Society of America, 1953, 25, pp. 975-979.

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

F. M. "adaptiem Visual Tllustrations for Effective Learning", Harvard
scaticnal Review, 1967, 37, pp. 250-163. ¥ -

x'_ A Guide for Iw:l_ni Vigualized Tnstruction. - State College, PA:
ng Services, 19/72.

. "A Theory of Pictorial Perceptiom", Audiovisual Communicatiom
iy 1954, 2, pp. 2-23.

m "The Informational Capacity of the Human Ear", Seience, 1950, 112,
143-144.

"The Informational Capacity of the Human Ear", Sciemce, 1951, 113,

J. H., and Rosensteln, A. J. "Television in Army Training: Ceolor Versus
and White", Audiovisual Communication Review, 1960, 8, pp. 243-257.

, N., and Myenhuis, J. "Celor Versus Black and White Effects on Learning,
pinion and Attention", Audiovisual Communication Review, 1972, 20, pp. 1l6-

i, C. W. S5igns uage and Behavior. WNew York: Prentice-Hall, 1946.

s E. "Compound Stimuli in Verbal Learning: Cognitive and Sensory Differenti-

.- ﬂn Versus Stimulus Selection", Journal of Experimental Psychology, 1563,
pp' 1""51-

T
j‘ R. M. W. "Transmission of Information te Human Receivers", Educational
Psychologist 1964, 2, pp. 1-5.

l:rd. B.-J. "Stimulus Selection im Verbal Learning"”. 1In C. Cofer (ed.)

‘“"“1 Behavier and Learning: Problems and Processes. New York: McGraw-
12 -l-'!‘ﬁl.ll i9ﬁ3+ e L e

: ver, A. W, Relative Effectivensss of Color and Black and White in In-
Structional Films. Technical Report No. SDC 260-7-28, Port Washington,
York: Special 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

<d




A Psychological Rationale for
The Experimental Application of
The Dwyer Stimulus and Criterial

Materials in Instructional Theory Research

Invited Panel Discussion Presentatiom,

AECT National Convention, Dallas, Texas, 1982

Ja=es Canelos, Fh.D.
The Pennsylvania State Universicy
College of Engineering



Introduction

A series of experimental studies have been conceptualized and con-
ducted by Drs. William Taylor, Ohio State University, and James
Canelos, The Pennsylvania Stace University, using the Duyer stimulus
and eriterial materials. These studies have investigated the general
and specific effects of external learning conditions on the intermal
paychological state of the cognitive structure. We found that the
Pwyar atimolus and criterial materials could be operationally defined

in specific psychological leaming terms, and this led to a wvariety

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

2)

3)

&)

5)

&)

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,

Ho. 2, pp- 05-70, 1980 (Canelos, J.; Taylor, W; Gates, R.).

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.; Tavlior, W.).

The Instructlional Effectiveness of Three Content-Independent
Imagery Learning Strategies on Dlifferent Learning Outeomes When
Learners Received Visualized Imstruction of Varying Complexity,
Journal of Experimental Education, in press, Heldref Publications,

Washington, D.C., 1982 (Canelos, J.).

Content Independent Learning Strategies and Their Relative Effective-
ness on Acquiring Concept Information amd Spatial Information When
Learning from Visualized Instruction, Presentation at the 1982 AECT
Hational Convention, Dallas, Texas, published in Research and

Theory Division Proceedings, 1982 (Caneles, J.; Taylor, W.; Altschuld,

5

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

In Progress

The Effects of Cued Recall and Free Recall on the Long=Term
Retention of Learning from Visual Instructicnal Materials, The
Pennsylvania State University, 1982-83 (Canelos, J.; Taylor, W.).

<3



2

Relative Effectiveness of a Visual Advance Organizer and a Varbal
ce Organizer When Learning from Visualized Instruction,
Pennsylvania State Universicy, 1982-83 (Canelos, J.; Taylor, W.).

1
phlem and Rationale

gaarch problem confronting many experimental researchers
oo much designing unique studies but finding criterial and
us materials that are valid and that operationally fit their
esis, Such materials can usually be developed and in many cases
s the cnly solution. However, this will involve time and
iderable expense. In addition, many experimental studles use
fstic and totally unrealistic learning and testing materials,
np generalization to the classroom difficult at best. The Dwyer
lus materials represent a typical academic instructional program
human heart. Most school learners have experienced similar
diated instruction and therefore the Dwyer stimulus materials are
- gignificantly different from school learning conditionms. The same
i & aof the Dwyer testing materials. These dependent measures
e representative of typical classroom testing conditions students
_.;.;._4.: with,
s

fhe Dwyer stimulus and eriterial materials ave wvery typical of

fc learning and testing conditions, making experimental results
these materials quite generalizable to real classroom learning-
g conditions. The fact that the instructional materials deal
~a heart instructional program is irrelevant unless the subject
ol has significant prior knowledge of heart physiology. What is
ant is that the various slide-sets which make up the visual variable
heart instructional programs can be defined in specific opera-
1 terms. Additiomally, the tests on the heart learning program
be.defined in terms of specific psychological learning factors.

' address the specific experimental problem of using valid instrue-
"materials (stimulus materials) and testing mateérials (criterial
ala), in the Canelos, et. al., studies, the Dwyer stimulus and

1al materials vere used. The series of studies previously cited

t with internal cognitive factors as well as external stimulus

tions, The problem we faced was finding, or developing, stimulus
testing materials that were typical to classroom learning experiences,
could be operationally defined in specific psychological terms.

SO
. {ﬁiﬁt Dwyer materials fit these two requirements in the following
s _-=

i?;-EEIPT Instructional Program on the Human Heart.
1
e The Dwyer instructional program used in the Canelos, et. al.,
| Studies was the slide-tape program. Three visual program types were

13




meds - (a) line drawings with a colored background, (b) illustrations,
in color, (€) realistic photograph, in coler. 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 additiom of, or
deletion of, irrelevant information should significantly effect learning.

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

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

(B = relevant; I = irrelevant)

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

i

RRRRRER ITIIIII

¢} The reaslistic photograph slide set contained more irrelevant than
relevant data

RRRRRRR IITITITIIIIIII

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

2) Dwyer Testing Materials on the Heart Programs,

The Dwyer testing materials can be operationally defined im specific
psychological information processing terms. The tests used in the
Canelos, 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 imvolve



of imagery information learned from the heart programs and know-
gpatial relationships among and between the parts of the heart.
ial learning is different than verbal learaing and uwsually
with other experimental variables such as cognitive style
ng strategy. The list learning part of the Drawing Test
rhe identification of, or listing pf, the heart part names.
arning can be defined as a wvery gimple learning task invelvimg

1 or recognition of a list of names. Interestingly, this list
task is usually what is found with typical experimental

z studies!]

.,.','mm.lnnlngy Test can be oparationally defined as a simple

jearning task or conjunctive concept learning task. In this
2 learner is given a short description and he must classify,
nusber of choices, what this description defines. This type
ping task is different from list learning, spatial learning,

lex concept learning. Additionally, this learning task fits
: e definition of concept learning (e.g., a concept is a classi-
sation Tule, allowing the persen to classify what is or vhat is not

¥hat conceptual category).

he Comprehension Test can be cperationally defined as a complex
it learning task or a relational concept learning task. The
pnsion Test requires that the learner understand relationships
__i:;nmpla concepts or facts. A relational concept is Eypically
difficult since several bits of information must be combined
ve the conceptual probles.

_|'I
onclusion
T . =
* The Canelos, et. al., studles used only a portion of the Dwyer
us and criterial materials. There are additional slide sets
gramméd learning materials on the heart as well as additional
‘conditions. We have found that the Dwyer stimulus and criterial
als are effective since they can be operationally defined in
f specifie paychological variables. Addicionally, they are
i nd represent materials allowing for a reasonable generalization
the classroom situation.
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The Problem

: "ﬁmhlem under investigation In this study had several aspects:

I T

at effect do Intervening synthesis/review sheets have on learning
 from prose text?

H'“ effect do periodic practice worksheets have on learning from
B 'ﬁ_rq-.r.u text?

_-:j_,; effect do combination of review and practice have on learning
" from prose text?

_\:.
Faurth area of concern was the effect of an advance organizer containing
arienting information, educational objectives, and a preview of post-

| A8
H

-

b

organizer was used, so the text in all five treatments was preceded by
ance organizer introduction.

& ) Belated Llterature

'__‘.b“l; for developing the treatments for this study was provided by the
“Rothkopf (1965) and Gagne (1978) that activities engaged in by the

kopf called these activities the "“"mathemagenic behaviors' of the

" the behaviors that produce learning. These "behaviors" included

nstruction, questions, cues, and suggestions. This definition of a

behaviors led to research centering on how the activities can be incor-

|into instructional units for the best effect on learning.

:} and Waller (1378) suggested that rather than call these activities

chav f&f'ﬂ." they were more precisely “techniques" employed by the instructor

' 'H_ have an influence on student learning. They related that research

~_¢. on four techniques In particular:

1. advance organizers (Ausubel, 1960)

2.° instructions that put the student In a responss mode (taking notes,

' “underlining, etc.)

3. providing objectives

3 ._.‘_' presenting Insarted guestions.

5 Much of the research in the area of these mathemagenic technigues has
TR =d on the effects of advance organizers (Barnes and Clawson, 1975; Mayer,
g=+idl, and on the effects of questions (Frase, 1967, 1968; Rickards, 1979;

ds and DiVesta, 197h; RothkopF and Bisbicos, 1967). Results have been
sistent. They have varied according to how the experimenter has defined

h'é: organizer," and how the concept of practice questions was approached:

g = %Y were placed, how many were asked, at what frequency they were
Y.

34

tion types. An initial pllot study text showed no observable differences

er at the time of presentation of materfal Influence the outcome of learning.



placed in the text, whether review was allowed while answering guestions, the
type of response required, and the length and nature of the prose material the
accompanied.

Ellen Gagne re-emphasized the need to Jook 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 strategie

3. during reading (inserted questions, plctures, cues)

k. 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
interest were review activities and practice post-questions.

Procedure
Materials

The learning unit used in this study was Lamberski's revised edition (19
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.
Lamberski'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 logical 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 instruction
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 Infol
mation that divided the action into "phases''--a term used on the post-test; the
final review page also contained two labeled diagrams plus Informaticon that
detailed the action 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 guestions wsing
either 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 a4 matching exercise between the names of the parts of the heart and
their descriptions. The second and third pages related to the action of pumpin
the blood through the heart and were consldered to contaln questions that alded
the students in understanding the "process' of the heart's functlioning.

Lamberski's short introductory statement o 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,

identification, terminology, and comprehension) both immediately following the
reading of the material and at a two-week delay Interval.

Jo




3 ﬁditjqna to the original prose materials led to the following design,
reatment groups:

3 t only

”i':%' eil-‘-t + three review pages

E' ;:Eiz + three review pages + ""parts'’ worksheet

Text + three review pages + 2 "process' worksheets

"%fuxt + three review pages + 3 worksheets

length of time each subject spent interacting with the instructional
‘was noted by the experimenter by recording when the text package was
vd and when it was returned for the test materials.

:t.“quuy analysis of variance was performed to determine any significant
tie between the treatment groups.

Y Subjects

Jhgﬂuhje:ti for this study were 161 college students, recruited from
1 classes at both Penn State University, University Park, Pa. and Marywood
Scranton, Pa.: Instructional Systems Gl1, Speech Communications 352,

ducation 303, and Han/Environment Relations. S5tudents participating
d some class or laboratory credit for their efforts. All of the classes
| ware general upper-level course offerings with a variety of college
gpbresanttd among the students In each class. The testing was done out-

class and required about 1§ - 2 hours participation time from each

1:"
e Analysis

g T
The initial analysis (ANOVES) showed no significant differences among treat-
oups as measured by mean scores on the four criterion tests, elther
tely or two weeks after the initial reading.

¢ one significant effect was found In the amount of time spent on task
0 000), with subjects in Tl speinding an average of about 21 minutes Inter-
g with the materials, and subjects in TS5 interacting for almost &0 minutes
he materials. This suggests that there is a point beyond which It is no
8r efficient or effective to continue adding learning activities. Further
Bi5 was undertaken to explore the effects of the treatments and account for
A j.tl-‘l"ﬂl‘f high mean scores, which, while not significantly different over
ents in this study, represent higher scores than usually achieved while
aicting with the Dwyer heart wnit.

Two previous heart studles provided some basis for further study: Lamberski
?”’"ﬂ Jennings (1979). The Lamberski study provided scores on the same

“LBSC arrangement used in this study, but without the extended advance

fzer introduction. The Jennings' study identified problem areas in the
ginal Dwyer text that resulted in low achievement (defined as a correct-

Onse rate of less than .600) on each of the four criterion tests. An

€M analysis was dones and compared to the findings of the Jennings' study.
M |

1

=
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Results

Preliminary Findings show that the mean scores across each of the four
tests taken Immediately after interacting with the unit in this study are
{significantly) higher than those In the Lamberskicontrol group.

Direct comparison of results on the delayed retention aspect of the studis
was not possible since the Interval was two weeks In this study and 31x 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 immedlate post-test scores o
the Lamberski study:

immediate
bR | & Term  Comp DR | D Term Comp
Control 13.05 15.23 12.45 11.91 & - = »

Tl 16.12 17.156 14,67 13.81 14.75 16.57 13.18 14,1
'rz 16.33 16.97 15.03 14,73 14.42 15,65 14.04 13.65
‘53 17.22 18,63 15.91 15.47 15.07 16.72 14.24 14,10
TIll 17.00 1B.866 15.63 15.47 15.07 16.86 13.62 14.00
1-'E 17.55 1B.13 15.58 15.71 15.77 16.77 14.8B5 15,08

It appears that the orienting information and the preview of the test ques
types provided In the Introduction te the Instructional wnit In this study did
a significant Impact on the way the students approached the task of learning th
material,

The item analysis of the test gquestions 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 increase is seen in the [dentlification test, which had seven guesticns
with correct=-response ratas 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, Th, and TS5, those treatments
with practice activities as well as review pages, appear to produce hlgher cor
response rates. Additional analyses of these response rates and trends in the
data are currently being undertaken.

Discussion
Results of the study suggest that:

1. The pre=-set that the subjects received with the additional information
in the advance organizer introduction made a di fference in the way the
material was learned and stored for testing. Additional research need
to be conducted to find the strength of the effects of each part of
that introduction--the general orientation to the subject, the state-
ment of learning outcomes, and the preview of post-test question types:
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particulary difficult or detailed concepts (simllar to
the process of blood clrculations through the heart) may need more
 lanned instructional activity than reading a text fnd viewing a visual.
iew plus practice questions can provide this activity and prepare
#ﬁfﬁuhti For more difficult questions.

The learning of

L res that ware similar across all treatments may be
'ﬂ?:|2;$?gzﬂzg :nzuad to re-examine the test gquestions used with this

& it. There may not be enough items in the current post-test that

e allenge a sufficient range of knowledge; 1.e., the treatments with
"-?e activity required may have prepared the students to answer guestions

L:Lf a more detailed and difficult nature than were provided in the twenty

7 . jtem tests.
'y

ki
[

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 !n!tructiunal unit shu?1d be
_appropriate to the amgunt of emphasis the unit has within the curriuclum,
"and to the nature of the expected learning outcome.

.
|l

1
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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
recefve visualized instruction and are evaluated verbally and those 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.9., film (Carpenter, 1954), slides (5tallings, 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 relation
among %a] different types of visual-testing formats, (b) the level of stu =nt
achievement of different types of educational objectives, and (c) their effec
{visual) on short-term ﬁSTHS 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 & Experimental Design

One hundred fifty-one undergraduate students enrolled at The Pennsylvanid
State University volunteered to participate in this study. The design of the
experiment was a posttest only, 2x2x2x2 factorial design (Figure 1). Student!
were randomly asc gned to one of the sixteen treatment cells. 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 wi
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 immediate test, and KR-20=.83 on
the two weeks delayed retest.

Terminology Test. This test consisted of 20 multiple-choice items with
five altermatives each, designed to measure the subjects' knowledge of specifig
facts, terms and definitions related to the human heart; KR-20=.82 on the
immediate test, and KR-20=.8] on the two weeks delayed retest.

Comprehension Test. The comprehension test consisted of 20 multiple-
choice items with four altermatives 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 samel
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
simultanecously; 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-pencil
version of the achievement test were KR-20=.92 on the immediate test and
ER=20=.9] 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 langquage. [ts main characteristic was the use of visual items and ti
reduction of printed words to a minimum in such a way that printed words wewe
used only for stem of the question. The response options of each visual i.:a
were fully wisual, and the illustrations were identical to those used in the.
visyalized instructional unit. The obtained KR-20 for the immediate and del:
retention on each of the visualized versions of the criterion measures follod;
identification (.82, .B2), 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 ftems in the
appropriate context. For example, the test (N=18) items provided the student
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 dri
a representative diagram of the heart (a symbol like a valentine sufficed; ti
quaiity 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
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_ ina of the verbal symbols with respect to one another
1<En$izgﬂ:ffgm“=&5* The Free Becall Version of the Drawing Test
Characteristics of its verbal cued version except for the absence

al cues.

Resul ts

2,047 analysis of variance was conducted on the dependent variables
—adiate and delayed retention testing. Reported findings were
int at the .05 level. The results of this study suggest that:

. The of visuals (simple Tine drawings) as mediation of written
o :t:usﬁt‘lnn improve students' achievement at different cognitive
. Jevels (identification and comprehension) and its effects were

 retained two weeks later.

-:'.;':it ‘ceydents participating in this study performed better on the immediate
* nonvisual test on subscales terminolodgy. comprehension. and composite
scores than did equivalent subjects on the visual versicn of the same
. test; this effect, however, disappeared two weeks later.

' Tha order of drawing test (before or after the achievement test) had
i o significant effect on subjects' performance on the achievement test;
"“the performance on the drawing test, however, was significantly better
““for the students who received the visual achievement test before the

" dra.ing test.
interaction among visual instruction, nonvisual test, and drawing
_ test before the achievement test was revealed for the identification
= test on the immediate achievement test.

L

o
5 Interactions among visual instruction, visual test and drawing test

\after achievement test were found to exist for both the 2 weeks
r::'utler'm;ureucl total criterion test, and on the drawing test for immediate
. ;?Etentlun.

=
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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 guestion which Richard Clark has called it; that
compares gdelivery 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 videodisec, microcomputer, printer,
gsingle 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 visval 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 operaticonal 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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.:'étnahuréﬂ is warranted to understand why this learning
JﬁhEthE potential for becoming a powerful instructicnal
”;;1*research tool.
‘ﬁ:éh! yvideodisc, with its 54,000 slide or 30 minute
‘?aﬁltf per side, stills or motion with any variation of
*Efﬁ sntained in any other medium) can be selected. Also,
; rodisc itself has 2 audio tracks which can be used to
:¢;1ffgzent verbal messages (if any) to complemeéent the same
-¢ The audio track, however, is limited to 30 minutes and
: wiyisual space, 50 we have added the hard disk that stores
Li%::uﬂia in words or sound Effects.that can be randomly or
:él:lly generated.

rom the microcomputer, any feature provided by computer
; gsffructiﬁn can be selected, that is, text, graphics,
i{?un through guestion and answers, branching, ete.
a;fﬁfhe printer, hard copy versions of text, maps,

.}fts, ete, are available.

iled color graphics., Most importantly, however for the
=gi£hi.Prﬂject; is that this one menitor can ﬂiﬁpﬂay the
vL&#fT generated graphics, the visuals from the videodise, or a
ﬂ%qijéfinn of the two which overlays the computer graphics onto
FLEUALS.  Another feature of the monitor iﬁ the touch sensitive
SCI€en; which simply means the system can be operated or

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

keyboard. 1

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 realisti
pictures are integrated in one lesson or one visual? The stude
views the realist photograph, then the line drawing is overlaid
onto the realistic picture from computer graphics, the realisti
plcture disappears, leaving the line drawing and the instructig
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
computer-based graphics with the realism and motion of other
media.

Another variable which can be tested combines realism with
the touch sensitive screen. Does thq learner become more
intimately involved with the inatructinn when he/she touches of
traces the various parcts of the visual, and is this the
instructional variable needed for increasing learning and

retention from realistic pictures, or even enhancing transfec?

There is also great potential for assessing individual
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;ié by having on-line tests which branch students to

51 j_

3 l'|_-';'-|l' :Eﬂtmentgv

ﬁﬁg can see with this very brief introduction, designing

r or designing instruction using the intelligent videodisc

=

nq system i a very complex process, and it also
...l;_ 24

SEtrates the extent of the feature decisions instructional
?L%;; must make when preparing effective instruction.
';;gf reading much of the literature describing design
._jjég;iﬁnﬂ which used variations of Dwyer's heart materials
-iiﬁ;:eatmentsp I realized that these materials would be
ﬁﬁ;;priﬂte for research using the intelligent videodisc

'ﬁiﬁﬂfﬁtem' This is especially so primarily because the
:{é&l;entatinnﬂ were carefully developed to include different
T%;E.ghjecti?EB and different levels of abstraction in the

m"ﬁ;uhich would enhance the instruction. The presentations

A

|.'.'.-|l
gl
Th _mext important reason for using his instructional

varied using most of the learning system features.

i

-ﬂi:ﬂ:in that the literature is full of calls for a

Stema .c research approach to the identification of effective

._..I..‘

r”iiﬂﬂﬂl design techniques. Many research investigations of

u'u;jeyus effects of individual differences, cueing strategies,

=

""waffentatinnal strategies on each level of objective and
'”?E:Eﬂf realism in the visvals have already been conducted.
8ifice these studies have already been conducted and the materials
f'ff§¥ been validated, a systematic investigation varying the

#88ign features available singly and in combination on the



combining levels of realism in one visual--the computer generate
line drawing overlaid onto the realistic picture, animated
cueing, use of touch to touch or trace various parts of the
visual, etec.)

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 i
processes which Winn is proposing. "Be states "Cognitive theoriﬁ
of learning offer more comprehensive (though still imcomplete) |
accounts of learning that have profound implications for . . .
building thecries that direct practice" (Winn, IEEE; P. 3). BHe
presents three types of visual learning processes: perceptual,
assimilative, and analogical processing., One of the
instructional strategies matched to the assimilative process is
cueing, so it seems these processes would fit well within the

pwyer model. Revising the model to account for visval learning

processes increases the design questions which could be posed to

o3 |



. . more comprehensive investigation of visual organization
=

4en of instruction for integration into one's own schema,

?Tﬂﬂ of all of the components would be available in every

~3zastem iz remote, However, I do believe that this system
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Background

Early research In visualized instruction subscribed to a conceptual
framework which emphasized comparisons 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 sclentific base
for improving the learning effectiveness of visua)l materials produced by
instructional designers and teachers (Lumsdaine, 1960). A serious flaw in
this approach is its failure to deal with visuval instructional materials as
combinations of distinct cues.

A more productive approach is one which would employ a conceptual frame-
work which would investigate the stimulus characteristics of visuals. Levie
and Dickie (1973, p. B&O), in a state-of-the-art report, advocated research
that "...specifies the relevant variables In terms of the 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 medla." Recent research efforts have moved In this
direction by dealing with the stimulus characteristics of wisuals In relation
to speci flc educational tasks (Dwyer, 1967, 1972: Trabasso and Bower, 1968;
Berry, 1974; and Parkhurst, 1974).

The present study attempted to contribute to the conceptuwal base for
visualized instruction by exploring two cuelng strategies used In visuals,
Specifically, [ts purpose was to Investigate the effectlivenass of elaborate
visual cueing and reduced step slze (increasing the number of visual cues) in
facilitating student achievement on di fferent Instructlional tasks.

HIEGthE&BE

The following hypotheses ware proposed in an effort to generate Infor-
mation to assist designers of instructional visuals in selecting cuelng
techniques which are most effective for facilitating learning on specific
educational tasks.

HI: The instructional treatments utlilizing reduced step size will be
superior to the larger step size treatments in terms of facllilitating
student achievement on the immediate and delayed criterion tasks.

Hz: The instructional treatments utilizing elaborate visual cueing will

be superior to the simple visual cueing treatments in terms of faclll
tating student achievement on the immediate and delayed criterion
tashks.

O




”_L:“ instructional treatment combining reduced step size with
elaborate visual cueing will be superior to all other treatments

" facilitating student achievement on the immediate and delayed
criterion tasks.

= T-‘T". tmaEnts

¢ original instructional package was used, in part, as the basis
udy. The 2,000-word script, terminology labels, and criteria

ware all retaiped intact. Modifled versions of the black and white,
ne-drawing sequence served as the primary presantation in this stedy.
fons were made to further this study's Investigation and they occurred
ecult of a task analysis performed on previous research results

from a study conducted by Dwyer (1971). Utilizing the task analysis,
ctional treatments were designed and produced to test the hypotheses

s In Group | received the larger step size (37 wisuals), with

Q; cues [(static position Indlcators). Students in Group Il also
ﬁ;{;; visuyals: however, in addition they received what was considered
rate cueing (dynamic-process arrows, motion indicators, and shading).
ecelved reduced step slze (47 visuals), with simple visual cueing
sition indlcators). Group IV received the same reduced step size

p three; however, they also received slaborate visual cuelng

srocess arrows, motion indicators, and shading).

‘treatment consisted of an instructional booklet describing the

rt, its parts, and the internal processes occurring during the systolic
alic phases. Contained within each booklet was the 2,000-word instruc-
art script accompanied by appropriate wvisuals of the heart. The

e divided into individual pages (or frames). Each page of the
sisted of an 8 1/2 x 11 inch sheet of white paper; occupying the top
the page was a 4 x 5 Inch simple black=1ine drawing of the heart.
iding paragraphs of the instructional script were positioned on the
‘tion of the page beneath the heart picture. Each 1llustration of the
labeled with appropriate terminclogy.

R
perimental Procedures

& population for this study consisted of 92 university students

d in The Pennsylvania State University. For participation in this study,
a motivational device, all subjects received extra credit in thelr

¥e courses. Each subject was required to attend two experimental

« During Session |, subjects were randomly assigned to one of the
eatment groups--resulting in an n = 23 for each treatment group.

; ﬁ#iiinn |, subjects interacted with their assigned Instructicnal pre-

Eiors and completed four criterion tests. Before treatments wers begun,

L3 were arranged in separate treatment groups and told to read the

£10ns on the cover of the Instructional booklet. All subjects received

#ame directions. The printed information consisted of three points: (1)

ts were told that the purpose of the study was to investigate the effec-

5£“F visual illustrations and cueing strategies; (2) subjects were

1 ;Hﬁzhtfﬂ was no time limit and that they, therefore, should progress

e tested N pace through the bockiet (self-pacing); and (3) subjects would
ey 00 a battery of criterial tests immediately after completing the

Al H1H
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booklat. Subjects were also told verbally that they would be retested six
weaks later in Session 1l. The subjects than Interacted with thelr respec-
tive instructional booklets on an individual and self-paced basis. Although
no time limit was imposed, subjects were timed so that efficlency 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 determine if statistically significant

di fferences existed among instructional treatments.

Statistical Analysis

The first part of the statistical analysis examined both criterion test
reliabilities (K-R 20) and homogenaity of variance among treatment groups
(Bartlett's Test). Following this, Interpretation of the study's findings
was accomplished by a randomized factorial 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 (A, B B,) in C,, indicating two levels of factor A
crossed with two levels of factgr B, afid both A and B nested in Facter C.
The independent variable in the study was the method of visual cueing used,
while the dependent wariables were test scores on the drawing, identification,
terminology, comprehension, and total criterion tests.

Factors in Experimental Design

Between-Subjects Factors

Factor A: Step 5ize Factor C: Time/Test Administration
Level hl (Larger Sgep Size) Level C1 {Immediate Testi
Level A, (Reduced Step Size) Level €, {belayed Testing

Factor B: Cuelng Technigque

Level BI (Simple Visual
Cueling)

(Elaborate Visual
Cueing)

Level BE

A three-way analysis of variance (ANOVR) was conducted on the number of
correct responses achieved by subjects on each criterion test, as well as on |
thelr combined total criterion score. An F-ratio with a p value .05 signifi=
cance level or less was considered sufficient to reject null hypotheses and
to verlFy alternative hypothases. An additional two-way analysis of varianca
(ANOVES) was performed separately on the immediate and delayed retention
measures to reveal any significant findings observed by collapsing data on
the within-subjects factor of the three-way analysis of varlance. Efficiency
scores were calculated for each treatment group and analyzed by analysls of
variance (ANOVES) technliques to determine If significant statistical differ

existed.
o7




test relfabilities were obtained by calculating Wuder-Richardson
jability coefficients; the values obtained for the criterion

1 of a satisfactory level (Drawing test, .Bh; ldentification Test,
agy Test, .86; and Comprehension Test .783). Results from

- Test for homogeneity of variance conducted on the dependent variables
arion tests) were all non-significant at the .05 level, indicating
ects who received the Instructional treatments could be viewed

men drawn randomly from populations with common wvariance.

Sed upon the data obtained in the statistical analyses of this study,

$lowing Findings were made in regard to the design of visualized learning

< i Relative to the step size of visuals within a self-paced visualized
Yonal sequence, it was found that:

ructional treatments containing identical printed scripts and
d labels, but employing di fferent visual step sizes, were not
ually effective In facilitating student achievement on certain
-iterion tasks.
the immediate retention condition, those Instructional treat-
ts employling selective reduction of visual step size had an
rall facilitative effact on learning as evidenced by the sig-

icant F-ratio of 4.1 (.05 level) for reduced size treatments
“on the total criterion test measure. On individual critarion
‘tasks, selectively reduced visual step size treatments had a
ilitative learning effect on drawing (significant F-ratio of
‘| at a .05 level) but not on comprehension, Identification, or

rminology.

L]

£
jﬁ’the delayed retention condition, those imstructional treat-
Sments employing selective reduction of visual step size had
Jitevle facilitative effect on the criterion tasks. The overall
ﬁgﬂfning effect present In the Immediate retentlion condition
did not occur in the delayed retention condition. Of the
dndividual criterion tasks, only drawing appeared to be posi-
tively affected by selectively reducing visual step size.

- Al
ve to elaborate visual cuelng within a self-paced, visuallized Instruc-
uence, it was found that:

| r?'_n::rur.l:innll treatments contalning identical printed scripts and

- word labels, but differing in degree of visual cueing elaborateness
]?Frﬂﬁﬂﬁt- were equally effective In facilitating student achievement
. on the criterion tasks {drawing, identification, terminclogy,

. Cumprehension).

br

1 it

51;;}““ advantage was gained In a visualized instructional sequence by
 utilizing elaborate visual cueing.
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Problem

The relative effectiveness of abstract and realistic visualizatie:
is debated im the literature and by practicioners. Various theories
support both the general preference for realistic visuals and the
notion that there is a limit to the useful detail in wvisuwals.

Related research suggests the possibilicty that integration of abstract
and realistic wisualization 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
geffectiveness of integrating abstract and realistiec visuvalizacion.
Independent variables were: 1) five types of visuvalization, including
two méthods of integrating abstract and realistic visuvalization;

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 delayed posttest,

Eationale

The general preference for realism in educational practice is
reinforced by several theorists including Dale (1946), Morris (1946)
Carpenter {1953). Other research supporta the notion that realiscic
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, 1%954; Broadbent, 1958, 1965; Hochberg, 1962;
Travers, 1964, 1970; Dwyer, 1972). Dwyer foumd that the type of
visval illustration which wvas most effective for instruction was
dependent upon the type of information to be commumicated, whether
the instruction was self-paced or externally-paced, the grade level,
the level of entering behavier, and the level of general ability.

Procedure

Subjects were 490 tenth grade public school students enrolled in
coeducational health classes. The subjects were stratified into high,
medius and low general sblility groups on the basis of thelr scores frof
the Analysis of Learning Potential test. All subjects received a
general physiclogy pretest prior to instructicn. The instructional
unit and criterion tests were those developed and used by Dwyer (1972).
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h; ia were a drawing test with 18 items and identi-
gril:ﬂ'mlu gy and comprehension tests with 20 items each.

these four tests constituted a total criterlal test.

- af the subjects received self-paced written instruction and
wed externally-paced instruction by an audio tape recording
raunls in booklet form). Within each of these two modes the
“;aneivtd one of the five treatments: Instruction with simple
wrings, instruction with realistic color photographs (3X5
-;1ﬁ;=ruct1qn with both line drawings and coler photographs,

E&"“ with hybrid illustrations of realistic photograph and line
segments, and a control group with ne visuals. Treatments
andomly assigned to subjects. All students recelved the four-part
on tect on the day immediately following the instruction and

=5
a1

The two methods of integrating abstract and realistic visualization
B pach separately compared with the control group, the realistic
palization treatment group and the abstract visualization treatment
These separate comparisons constituted a set of contrasts in
~two matrix formed by the absence or presence of realistic
{zation versus the absence or presence of abstract visualizations.
jlysis model was chosen in order to facilitate identification
nticipated additive effect of integration as an interaction
y factors.

The primary analysis involved a five-factor mixed design denoted
: ” @B RC. @ Da'.l @ J,. Random subjects were nested in cells

v the Enur %BI:‘I:DI‘E-: the reallism wariable, the abstraction

the presentation mode variable, and the general abilicy

All subjects are crossed with four levels of the dependent

n variable. A total criterion test score which combined the

e I scores were analyzed separately.

| =
Because two methods of integrating realistic and abstract

eation were being contrasted, the entire design was analyzed
#ith one oblong formed by the A and B factors being changed.

BEegrating abstract and realistic visualization across the pacing
NG general ability factors. This secondary design was denoted
a8 p.' @c,"yer’.

i 2 3 &
s

e

ot ~ The library program ANOVR was used for the principal analysis of

ey iance computations. The library program FOLUP was used for the
o OW-up comparisons of means after significant F tests. The Tukey

:}{}T-Eianifitant Difference test was specified.

i
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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 te reject the null hypotheses. Follow-up tests were
conducted in a post-hoc investigation of other significant effects.

The specific findings of the warious 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 realistie
visualization achieved significantly higher =scores than stude
who received instruction which was not accompanied by realist
vigualization.

3. Simultanecus use of both real and abstract visualization

appears to be more effective than integration through use of
the hybrid wvisual.

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

Digeussion

The results of both posttests suggest that designers of visualize
instruction may expect to eénhance its effectiveness under general
conditions by inclusion of realistic visualization. Inclusion of abst:
visualization cannot be expected to improve effectiveness umder 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
ephance externally paced imstruction and may reduce the difference
in achievement between students of different general ability, particula
when both types of visvalization are presented together.
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THE INSTRUCTIONAL EFFECT OF COLOR IN
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Richard J. Lamberski, Ph.D.
Assoclate Professor
Indiana University of Pemnsylvania

urpose of the study was to assess the relative achlievement effect of
wal color or black/white coding strategy, when incorporated into
gtruction and test materials for facilitating student retention om
frive tasks.

I
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during the instructional media era of the 1950"'s and 1960's was
nature and sought to idemtify device usefulness rather than to
rameters impactinmg om elements of the message. In surveying the
re, researchers have concluded that the SIEHEIitﬁﬂt! of color ae a
n variable has typically eluded researchers whoe have attempted to
e role rather than its possible interrelated role in the

i retrieval process. While there Ts support for the affective

r color and for the physiological and developmental influence of
~evident that the cognitive value of color to the learning process
arified further.

¥ ﬁ_'ﬂent variables were type of presentation coding employed {(color or

, type of evaluation coding employed (color or black/white),
tention performance (immediate and six-week delayed), and type of

gk represented by the testing material (drawing, identificatiom,

y and comprehension test). The dependent variable was the number of
onses on each twenty-item criterion test.

idréd seventy-six ecollege students were randomly assigned to one of
nt conditions: (1) color presentatien with color evaluation
2) color presentation with black/white evaluation materials; {3)
presentation with color evaluation materials; and (4) hln:k?uhita
with black/white evaluation materials.
als consisted of self-paced learning booklet containing complementary
dtawings, word labels, and prose text on the human heart. The
Ltesl materials consisted of items measuring four different tasks of
‘knowledge. Learning and test material content were identical except
f?mt treatment conditions a six-color code having discriminacing
Jiorm and meaningful associative value was applied to the relevant
) verbal and visual concepts. The color code was applied orly to

T:i“;::i} concepts and was present only for the intended learning or




Subjects, assigned to thelr respactive treatment conditions, received
get of Iinstructional materials to work through, then received the evaluaei
materials consisting of the criterion tests. 5ix weeks later subjects werg
asked to complete the same evaluation materials.

A four-factor analysis of variance wag used to test the four hypothe
Alpha was set at .05 for all study comparisons.

Results

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

Digcussion

The effectiveness of the color coded instructional materials may resid
their ability to demand sustained student attention and interaction with e
content along with their ability to be able to provide an enhanced associat
memory structure. It was also found that the color coding had a more posit
{mpact on tests representing visual tasks (dra ; ldentification) rather
the more verbal taske (terminology, comprehension). Also noted was the dra
recall from immediate to delayed retention testing, which though statistica
different, evidenced a similar percentage decline for both color coding and
black/white instructiomal groups.
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de of this study was to investigate the effectiveness of

-ganizational encoding and retrieval strategies within an

-assing framework. The independent variables included
unking and batched postquestions as strateglies which

ing and recall performance. The dependent variables con-

rehension test which was chosen as an effectiveness measure

| ented a higher level instructional task and recorded time

gsen as a efficiency measure. The problem addressed in this

: ralated to the Information-processing framework that looks

Mand retrieval .

il Statement of the Problem

ﬁfnduced materials offer great practical significance if an
decigner can incorporate events that influence retention in
ner. Gagne (1978, p. 637) groups the events of prose learning
into four phases: a) prelearning history; b) the events

iL prior to reading, 1.e., advance organizers, prequestions,

g} the reading interval, i.e., imagery, inserted quescions,

nd d) a retention period that includes all events between

g and the retention test, i.e., postquestions, notetaking.
thin the information=-processing context, focused on manipu=-

m the last two phases since they parallel research in encoding
processes that affect learning from prose. Tulving (Thompson £
“Tulving & Thompson, 1973) provides evidence for considering
zation as a process that encompasses both encoding and
 provided a logical starting point for designing effective

eption of verbal learning as a direct consequence of the process
ion is seen in the early work of G. A. Miller {1958). The

onal strategy of chunking that he described has been used exten=
#planations of verbal learning (McLean & Gregg, 1967). It has
ted that better memory performance may result from the chunking
o associative, syntactical, or other units because of the

T capacity resulting from this formation of larger units (Eagle,
li' 4%, the particular conception of organization that was utilized
glis study was that of the chunking process. By manipulating this
.}h'“ 4 passage closely analogous to materials used in instructional
Its effect on performance of a given outcome was cbservad. This
Bid was thus the variable 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 interva
phase. By placing all gquestions 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 "“provide a review of the specific informati
being interrogated and greatly enhance the likelihood it will be retained on a
later test'". Further, by having these questions measure performance of learni
outcomes di fferent than the higher level performance task, their effect, as wel
a5 the chunking effect, was able to be ascertained.

S umma ry

This study was concerned with content organization and how it affects pro:
learning. The encoding process entalled by organization encompass both encodi
and retrieval aids as they affect the memory or storage of the information to
learned. What processes produce different patterns of posttest performance on
measure reguiring integrative ability? |Is it the organization that occurred d
encoding, the organization facilitated by a testlike review, or is it a combin
tion of the two effects? To answer this question organizational chunking duri
the encoding or reading interval and batched postquestions during the retrieval
period that includes all events between initial learning and the retention tes
ware used to determine the effectiveness and efficiency of experimenter-imposed
organization utilizing these encoding and retrieval strategies.

Statistical Dusiﬂg

A two Factor (berween subjects) design denoted as RS in | B B.) was
utilized in this study. Factor A: Two levels of organizational anc&ilng, 1)
organizationally chunked Instructional materials and 2} conventionally ordered
materials. Factor B: Two levels of organizational retrieval activities, 1)
non-intervening postquestion, testlike conditions and 2) intervening postquest|
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 efficiency,

Consistent with the ideas of Instructional psychology that suggest the
walue of particular types of acquisition activities being defined relative 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 Lo 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 diastollic phases. Consisting of 20 mulciple-]
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 specifled parts of the heart (Dwyer, 1972). Thus, this task clearly
requires the subject to integrate information. Therefore, this measure served
a5 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,

] rimental treatment and the original, control treatment. The second inde-
ant factor in this design was interveing versus non-intervening postquestions

or trials. Two of the original criterion fests were used, Identification

i terminology. Requiring learners to identify the numbered parts on a

4atailed drawing of the heart, the 20-item multiple-choice identification test

asyred the learner's ability to use visual cues to discriminate one structure
_the heart from another and to associate specific parts of the heart with

orne of four treatments was randomly assigned as the 112 universlty volun-
_teers appeared individually for their experimental session, resulting In a n=28
" for each group. Each experimental treatment required that the subjects interact
" with an instructional booklet describing the parts and the functionling of the
‘heart. Two of the groups received a booklet wherein the content had been chunked
/ 1*1& terms of the functloning of the heart. Two other groups recelved a more con=
‘ventional step-by=-step linear booklet. One chunked group and one conventional
“group then received intervening batched postquestions during a retrieval interval
hefore taking the comprehension test performance measure. The other groups had
a non-intervening treatment and took the comprehension test performance measure
immediately upon completion of the booklet. Separate times ware recorded for 1)
“time with booklet, 2) time with postquastions, and 1) time with performance
. measures.

~ Eleven hypotheses were tested using a computerized two-way analysis of

~ wvarlance [ANOVES) program. WNull hypotheses were rejected If an F-ratio with
“‘a p value of .05 or less was obtained. In addition to the snalysis of the
‘dependent measures, calculated efficiency scores were also analyzed to further
determing the relative efficiency of the four experimental treatmants. Comr
parisons were |ikewise 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 HcConkie (1977) that time Is a significant variable to con-
f-' sider in Iinstructional research. Flrst, It was shown that the chunked treatment
- was more efficient in terms of Instructional time spent with the booklet than
the conventional treatment. Further, when efficiency scores were computed, it
was demonstrated that the chunked treatment resulted in better parformance on
the comprehension test per unit of time spent with the instructional booklet
than the conventional treatment. It was inferred from these differences that
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, for it gives
evidence to Glaser's (1976) contention that the designers may be in a position
to optimize instruction by designing it in Such a way that it approximates the
mast efficient method. Thus, organizational strategies improving information
pProcessing 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 significance
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 postguestions (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 considered for optimizing learning within the information-processing
framework.

Major findings indicated that the chunked treatment resulted in a more
efficient learning strategy than the 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. MNor, at least for the comprehension test performance measure,
did noe encoding strategy result in more effectiveness than the other. The
Intervening versus the non=-intervening postquestion retrieval strateqy 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
performance measure than those subjects who received the non-intervening post-
question treatment.
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g
" yithin the past fev years eye movement indicies, i.e., the number of
tions and their average duration, have been used as & measure of cogni-
" 4ive processing. Loftus (1972) found that the nusmber of fixatiozs made by
‘s aubject while initially viewving & picture was the best indicator of sub-
‘ ;qmt pieture recognition. Gould's {1973) research indicates that the
fixation duraticn is reflective of cognitive processes while viewing stim-
4li 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 glve inforzation
on vhere the subject is looking, bow lopng he looks at particular
objects and the type of movements he makes...This reactlon is
~ different from glving the subject a printed test or asking him in
" an interview what he has learned from the stimulus. (p. 13)

'
L

i ot According to earlier research, there are two factors that =ey influ-
o d :.".' the looking behavier of subjecta: 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.

" Fav and Nunnally (1967, 1968), Mackworth and Morandi (1967), Hochberg and
(1978) , and Zuspe and Michels (1964} found that the more complex
mulus drev more eye fixations than the simpler stimulus materials.
ver, Wolf (1970) qualified the complexity issue because he found that
‘more sophisticated stimulus materials attract more eye fixations, but
o up to & point. When the sti=mulus becomes extremely complex, the sub-
-'=i‘-r ‘may tend to avold the stimuli or to fixate centrally.

o

' Just as the complexity issue is clouded with contradictory findings,
80 Are the results of pleture recall tests. It was mentioned earlier that
Loftus (1972) found that recall is positively related to the numbsr of

& sublect fixated a picture. Tversky (19Tk), however, found different
ults. In her study, sublects wvho fixated the stimulus zaterial fewer
‘Limes had the highest recall on later memory tasks. The two studies did
differ in the type of stimulus materials employed: Loftus used photo-

- Eraphs and Tversky used simple line drawvings.

[
¥

' Aecording to some previous research, it is the viewers' intelligence

| levels -- not the stimulus materfals -- vhich influence how viewers look
Ly & the stimulus material. Anderson (193T), Guba, Wolf, deGroot, Knemeyer,
- 'A0 Atta, and Light {1964), and Wolf (1970) have all completed rasearch in
. :iﬂh & correlation between eye fixations and intelligence was evidenced.

. 1F should be emphasized, however, that some of these studies had coafound-
- 1og problens,

The following hypotheses were explored in this study:

Subjects who have a greater nusber of eye fixations will have higher
Scores cn the posttest than students who have fever fixations.

g



e

: Subjects vho view the stimulus materials composed of shaded line
dravings 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 hawve
different numbers of eye fixationa,

The experimental design of the atudy was the posttest cnly control-
treatment groups but the sublects were not randomly assigned to either of
the groups because of geographical limitations. The treatment subjects
(F = 46) were students enrolled at Harford Community College, Harford MD
which is in close proximity to the Human Engineering Laboratory, Aberdeen
Proving Ground, MD wvhere the advanced, wobtrusive occulometer ls located
wvhich wvas utilized in the study. The control subjects were all enrclled
at Manafield State College, Mansfield, PA and this is vhere the investi-

gator is employed.

The treatment sublects were administered the physiology pretest and
the mental ability teat before they were lndividually shown one of the
treatzent conditions, 1.e., sizple line drawinga, shaded drawlings, or
realistic photographs. Immediately after viewing the treatment slides,
the subject was taken to ancther rocm and administered the posttest. All
tests were administered to the control subjects in the same sequence as
the treatEent subjecta.

Az alluded to earlier, the study was conducted at the Human Engineer-
ing Laboratory, Aberdeen Proving Ground, Maryland becauwse they maintain
an advanced oculometer which has the capabllity of tracking the eye move-
ments of & subject wmobtrusively. For a more complete descriptiom of the
oculometer, the reader is referred to an article published by Moaty (1975).

Four statlstleal tests were utilized in the study to analyze the data.
At test was used to compare the pretest and poattest scores of the treat-
ment and control subjects and there was no difference on the pretest, i.e.,
t (89) = 1.6L, p = .10L, but there was on the posttest, i.e., t (68) =
-12.7, p = .001. To test for any relationship between eye fixations mnd
posttest scores, the Product Moment Coefficient was used. The overall
relationship betveen eye fixations and the posttest score was r = .24aT,
p = .049. Three additional Pearson r's were computed for each sequence of
13 slides of the total of 39 alides to determione If the relationship varied
during the treatment and they are 1834, p = .111; .1948, p = .09T; mnd
.3040, p = .020 reaspectively.

To determine if eye fixations are influenced by elther 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 (2,5T7) = 1.73, P = .192, but the intelligence level of the subject
did ;nfluﬂnnt the average nusber of fixations and was significant, F (2,37)
= 3.09, p - .029.

Finally, two-way analysls of variance with repeated measures was used
t0o deterpine if fluctuations in the eye flxation data could skev the data.
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e it was found that the treatment was not aignificant F (2,37) = 1.73,
i ‘igli but intelligence level was significant F (2,37) = 3.88, p = .030.
= “addition, the mean number of fixations did vary throughout the treatment,
f Folz,) = 58,74, p = 001, but neither the interaction of treatzent type
.o slide group, F (4,7Th) = .68, p = .610, or intelligence level and slide
; -,n'?" F (4,78) = M1, p 2 .T99, were significant using the repeated

Conclusion

Yol The present study supports previous findings that: (1) ther: is &
I 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 mmber of eye fixe-

" $icps. The stuly 414 not give evidence that the level of picture complex-
4ty will influence the number of eye fixations.

=3 Discussion

- The present study was designed to determine if a relationship exists
 between cognitive activity, i.e., posttest scores and the nuzber of flxa-
. tions. Past research has indicated that there is a positive correlation
"Euu-un learning and the number of eye fixaticns. The present atudy

o “"_'mnﬂmd this relationship using an unobirusive eye movement messuring

1 The second objective of the study was to determine if eye movement
; 48 a stisulus 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 Tixatlons than 4id sub-

. Jects in the lowest category of intelligence. This finding supports
:p_r:wiuun research.

¥ The investigator d4id not find & relatiomship betwveen the type of
"_5'* ‘visuals viewed and eye moveménta. This result is si=milar to Barron's
 (1980) work because neither study found any evidence that the stimulus
g;‘_?. materials influenced eye movements. It should be noted, however, that
EE the findings of the present study wvere both internally consistent and
supportive of the research of Loftus (1972, 1976), i.e., no difference in
eYe movements should be expected becsuse there wvas no significant differ-
ence in learning. Thus, additional research needs to be completed in order
to learn vhether, and how, different types of visuals influence eye move-
ment. For instance, Fleming (19TE) has listed many perception principles
vhich are btased on previous research, but pot on eye movement studies.
It would be interesting to construct visuals wvhich incorporate the prin-
ciples outlined by Fleming to determine L{f eye movement research will
support the previously reported findings. Since eye movement indices are
more item specific than other summary measures such as posttests, the
Tesults ol the nroposed research may enable researchers to refipe the
Principles presented by Fleming through the use of current technology such
88 the HEL Oculometer. This latter type of information, if available,
would be instrumental in providing guidance in the design, development,
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and use of visual materials in the learning process because researchers
(Barcn, 1580; Raymer, 19T8; Welf, 1970; Yarbus, 1967) bave concluded eye
movenents are an objective measure of cognitive activity.
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FPROBLEM

" The increased demand for self-paced courseware, applicable to diverse
‘sudiences, has presented many problems for imstructional designers. The
sroblem investigated in this study centered around defining guidelines
i{nstructional materials designers, to use when developing courseware that
s yisuals 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 achievesment, 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. 1s achievement on a particular educational task facilitated either
by degree of reslism in visuals or a media presentation format,
for students who differ in level of reading comprehension?

RELATED LITERATURE

. . lictle is known about the processes used by individual learners as
dnstructicnal informatiom is being internalized and "learned." Three

theoretical frameworks provide the basis for this study of individual differences:
e "realism researchers,” the "sense modalities" studies, and the "text

- 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,

EY tend to be more effective. Travers (1967) (1970) and Dwyer (1967) (1972)

-§¥°““ﬂ evidence suggesting that this generalization does not hold for all levels

- f educational tasks. Expanding on that research, Goldberg (1974), Lewin et al.

- (1974), and Peeck (1974), have studied such phenomena as: the effect of Imagery
o0 learning incidental material; individual differences in learning from pictures

Eﬁ?nﬂ words; and retention of pictorial and verbal content.
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Single and Multiple Channel Presentatiom

Research into sense modalities and the human's ability to process informatip
received via several channels provided another theoretical framework. Evidence
by Broadbent (1958) (1965), Miller (1956), and Hartman (1961l) imdicate that
humana 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 super
to learning from print alone, but when pictures are presented Iin the visual chan
more learning may (emphasis added) result from audiovisual presentations under
certain conditions which are not fully defined or understood” (Trawvers, 1973, p. B

Text Material Presentation Strategies

Self-paced mediated strategies can take many forms; for example, filmstrips
with and without adjunct questions, programmed bookleta, variable speed audio tape
playback units, computer assisted instruction with infinite branching capabilities
and many others. The work done in the area of presenting gquestions with text
material by Rothkopf (1965) (1970), Frase (1968a) (1968b), Anderson (1970), Boker
(1974), Shavelson et al. (1974), and Koran and Koran (1975) welghed heavily in
the decision to use the "methed 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 rescarchers and (2) provide specific presentational guidelines for
instructional designers contemplating a self-paced format.

PROCEDURE

Des gl‘h‘-

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 boocklets with periodic review questions and answers after
approximately every 10 frames; (2) same as #1 with additional questions and
answers after each frameé; and (3) same as #2 with printed instructional material
gimyltaneously présented on audiotape.



Factor B was the "visual realism" varisble. There were four levels:
(1} no visuals; (2) line drawings; (3) detailed shaded drawings; and (4)
zlistic pictures of the object.

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

henendent Variables:

The five levels of the dependent variabla (achievement) were: (1) a
drawing test; (2) an idencification test; (3) a terminology test; {4) a

. eomprehension test; and (5} a total score (above four tests combined). All
ricn:tl were standardized to a "T" score prior to data analysis,

SUBJECTS

i Students (n = 332; 250 females and 82 males) were given the 1973 Iowa
. Eilent Heading Test and then randemly 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
H'L}?pbrtiun of the test). Reading comprehension was seélected 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 immedlate posttest and a four week delayed posttest.

ANALYSTS

According to Lindquist (1953), Kirk (1963), and Games (1971), the
generally accepted procedurs 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
~ mrop. If nonsignificant, test the three-way interactions, using an F test.
+  If significant, do follow=up T tests on the three factor interaction (averaged
~ owver the non interacting factor), report the results and stop. The procedure
~ continues with the sase rationale for the two factor interaction and main
= effects.

i RESULTS

0n the immediate posttest analysis of wariance, there was a
significant three-way (reading comprehensiom, visual realism, achievement)
interaction (p <.05). On the delayed posttest analysis of variance, there
Was a gignificant three-way (reading comprehension, method of presentation,
achievement) interaction {p <.0l). 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
differenceés in achievement on different educaticnal casks among students who
differ in levels of reading comprehemsion and instructional treatments using
visuals varving in degree of realism 1s not supported by the results of this
study. Furthermore, the use of wvisualization did not automatically result in
improved achievement on different educational tasks for students who differed
in level of reading comprehensiom.

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 aschievement depending on the educational tasks
involwed.

CONCLUS ICHS

Immediate Posttest

1. Hot all visuals were equally effective in facilitating student
achievement on different educational tasks.

2: Hot all students whe differed on level of reading comprehension
achieved at an equal level of performance on identical criteriom
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 level reading comprehansion group's achievement improved as
the degree of realism in visuals increased from line drawings to detal
shaded drawings to realistic modal.

6. The low lavel comprehension group's achievement decreased as the degree
of realism in visuals Iincreased from no visuvals 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 educati
taska as the asount of visual realiss increased from no visuals to T
model.
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Hot all methods of prasenting instructional informarion were equally
gffoctive in facilitating student achievemant on different educational
rasks.

The use of guestions 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.

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

Mot all students who differed on level of reading comprehension achiewved
at an equal level of performance on identical criterion measures when
different methods of presenting inmstructional information were used.

0n all educational tasks except that measured by the comprehension test,
the method of presentation consisting of review questions and answers
periodically, plus questions and answeérs after each frame (A,) reduced
the existing significant differences between the three levels of reading
comprehenaion.

Students at the low level of reading comprehension improved moderately,
although nor significantly, on all of the educational tasks when the
method of presentaticn contained the added stimulus of questions and
answers after each frame (as compared to review questions and answers
periodically.

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

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
cccurred only on the drawing and identification tests and is attributed
te the high level group's increase in student achievement, contrasted
with the medium level group's deacrease in student achievement.

FURTHER RESEARCH TOFPICS

The findings of this study ralse saveral 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
gctually interact with a visual when it is present in visualized
instruction?

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

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

Do further extremes on the selected individual difference variable;
€.g., higher highs and lower lows, produce any different results?

6
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5. 1Is it possible ro devise an instructional unit which requires students
to interact with visuala?

6. When instructional content is presented via audiotape, is there any
difference between the prasence 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 1s 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 auditery attenders; and low auditory attenders, ete. That is,
place added emphasis on identifying, wvalidating, and implementing
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 achleve 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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Introductlion

| Df all the investigations that have been completed using Duyer's (1967)
_]_;;’1, on the heart, no one has asked the simple question "How effective
1 .Fh' paterials for facilitating the acquisition and retention of infor-

‘.E:“in axtent - determine whether stimulus manipulation studies will provide
meaningful results. For example, if students gain nothing or gain every-
| :; by working through the materials, thea it would be difficult to expect
.;._fﬁtl stimulus gyrations to have any impact. However, if the materials
;.? ide gome middle ground for gaining information, the manipulation of

f};ngt strategies for learning. Thus, the basic and simple quzutiun addressed
3L. this paper is: "How well do the heart materials work under normal research

Data Base

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

"JEF# eriterion tests used with the heart material although that data were used

; for different purposes. Data came from a4 pllot study done a term before the

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

,.'#i been found in the main investigation because scores on a physiology

@fttant {given in both pilot and main studies) were not significantly different.

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

_i1perfnr-anga after having interacted with cthe material came also from

- Lamberski (1980) who examined effects of coler ceding, Jemnings (1979) who

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

" examined the self pacing nature of the materials. All studies were conducted
with eollege level students, gave the criterion tests immediately after the
materials were completed, and finally gave a delayed retention test with the
criterion measures afcer a reasonable length of time (4 to & weeks). These
simllarities in the studies were considered desirable for meaningful comparisons
to be made,



.
Results and Discussion

Table 1 presents descriptive data for the pretests, immediace tests,
and delayed retention tests from the three studies, Four poincs are worth
pentioning. First, there is a large difference between the pretest values
and the immediate test values. Since criterion tests had approximacely 20
items, it also means that the instructional materials were not maximally
effective. Second, groups showed substantial loss from the imsediate
testing to the delayed retentlon testing. Third, even at the delayed
testing though, perfor=ance 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 addiction, 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 fou
to $ix weeks. Table 3 presents the results of some significance tests
performed on some of the data from Table 2. The first and third colusns
present t values comparing the difference between pretest and delayed cest
scores (delayved gain) and between imsediaste 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 che
t tests tended to be very small. To test the same differences under more
reasonable sample size conditlons, all sasple sizes were assumed to be equ
to 27, the same as was for the pretest data. These recomputed t values
appear in second and fourth (adjusted) columns. Although the ¢ values dr
tremendously due to increased error terms, all but one comparison are stl
significanc. The conclusion therefore is that while there was a significan
amount of loss over the four to six weeks until the delayed test, delayed
test performance was still better than pretest performance which represen
scores on the tests without benefit of the heart materials. Considering ¢
fact that the average time spent on interacting with the heart materials
approximately 15 minutes (from Jennings, 14.18; from Lamberski, 16.43), the
initial gain and delayed retention seems reasonable evidence that the hea
instructional booklets are effective learning materials, especially under
experimental conditions in which they have been used.
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Table 1

Descriptive Data for Criterion Tests

Across Three Separate Studies

Cricerion Fretest Immediate Retention Delayed Betention

Test Statiscic Lamberski Jeanings Lamberski Parkhurst Jennings Lamberski Parkhursi
(H=27) [N=92) (=176} (H=332) (H=92) (N=176) (M=301)

awing X 3. 74 13.96 14.09 10. 36 9,51 9.09 8.60

1) 3. 44 3.82 .66 4,48 4.51 4. 56 4. 37

entification X 7.48 15.18 15.91 13.21 10.95 12.39 11.24

3. 37 3.96 3.64 §.78 4.07 45.18 4.38

reinology X 7.32 13.47 13.2% 13.19 9,592 9. 96 10. &2

3. 36 4,02 4,18 4,21 4,25 &, 07 4,02

sprehension X 6,56 12.01 12.75 11.53 8.61 10.28 9. 86

1.99 .17 4.28 3.84 3.16 3.93 3.64




Studies for Immediate and Delayed Retention

Immediate Delayed Immediate Delayed
riterion Pretest Retention Betemtion Gain Gain Loss
Test Statistic {N=27) {(¥=600) (N=569) (1G-P) (DR=F) (1G-DG)
I‘rmﬂg X gl T4 E_-l- 0l 8.90 B.27 5 156 411
a 1. 44 4.81 G bk
dentification X 7.48 14. 30 11.55 6. 82 4.07 2.75%
3. 37 .53 4.31
erminology X ri5l 13.26 10.41 5. 74 3 80 3. 85
u 3- 35 ﬁ. 15 i. 12
omprehension x f. 56 11.96 9,95 5. 40 3.9 2.01
1.99 4,00 3.67
uUmmATY X 6.33 12.B8B 10,20 b.56 3.88 2.68




Table 3
Statistical Comparisons (t testa)

Due to Learning Materials

Criterion DR-PRE DR~FPRE Loss
Test (actual) {adjusted) {actual) (adjust
Drawing 7.500 4.773 11,519 2. 4681
Identification 6.048 3. 863 10.618 2.2851
Terminology 4.320 2.825 11,728 2,522}
Comprehension 8.208 6,222 13.052

Y'pc.os

% ng all other ¢ values p < .01

)
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The Froblem
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 dif erentially
employed (i.e.,2-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 is expected 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' (197
"Model of Picture Interpretation Behavior." The model integrates previous
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 eve
obgervation and inference-draving. Observation includes processes such as de
ployment of attention, perception, and initial categorization of stimuli om t
bagis of "formal" attributes. Inferemce drawing involves further categorizat
not necessarily on the basis of observable attributes, and generalization to
other non-visual states and events. Inferénce drawing is "“going beyond the i
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 execy
appears to be mediated by a mu~ber of individual difference variables. Two 0
thege -- field independence ar! ideational fluency -- were selected for furth
study,

b ]
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14 Independence, which il described iq decail by Hitki?l et al,, (1977),
——ers the extent to which a surrounding framework dominates the percep-

¢ an item within it, It is the "sbility to overcome embedding contexts
ceptual functioning” (Goodemough, 1976, p. 675). Thus field independence
id play an important role in the observation stage of the model.

 addition to its role as a variable mediating perceptual digembedding, field
y nzztnd¢"¢= (as the Convergent Production of Figural Transformations) has been
jated with the redefinition, recombination, and modification of arrange-
ent of perceived elements (Guilford, 1959, cited in Mumnally, 1967). These
Jee acts of categorization associated with the inference drawing stage of the
badel of picture interpretation.

y h Independence was indicated by performance on the Group Embedded Figures
(Witkin, et al., 1971). The test involves disembedding and tracing a

le figure hidden within a complex geometric display. Splic-half reliabiliey
th Spearman-Brown correction was .B37 in this study.

also appears to be involved in the inteéerpretation of pictures,
fthe conceptual dissection of more cue-laden stimuli of which pictures, es-
ally realistic pictures, are representative" (Higgins, 1978). Ideational
ncy invelves the Divergent Froduction of Semantic Units (Hunnally, 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.

I terms of the picture interpretation model, ideational fluemcy (the Divergent
Production of Semantie Units) would seem to be a determinant of the way in which
" gn cbserver uses available cues from the iconic stimulus to direct his categori-
'{iﬁ]. Agility inm category genevalization would allow the subject to take ful-

est advantages of the available cues.

I]#!Itiﬂnll Fluency was measured by performance on the Topics Test. The test
‘éomprises two parts of four minutes each, Given a topic, the subject's task is
_gﬁupitu as many ideas about the topic as posaible. Split-half reliabilicy
 with Spearman-Brown correction was .936.

Hip

.gﬁuthil study, the correlation between the aptitude measures was 087,

’

.¢dﬁélliam“ In Instructional Macerials

.

E;HF“?tt'l Systematic Program of Evaluation (e.g., 1978) has amassed a large body
~ ©of evidence that offers convincing support for the theoretical position that
;;fﬂf the promotion of specific educational objectives, visuals possessing
‘Tealigtic detail beyond a certain point add very little or actually decrease
student learning" (Dwyer, 1978, p. 8). Hore cues may simply complicate the

~ disembedding, encoding, and categorization tasks -- often to the point that
“ﬂlﬁfl the student possesses & highly developed set of the cognitive skills
Tequisite to performance of those tasks, achievement declines.

=

i Procedure
| Desi gn

~ The 8tudy was designed as an aptitude-treatment-task-interaction experimént which
in“f‘tiiltEd the interactions of several individual difference wvariables on Ewo

. 1dhiy




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

For the analysis, a three factor sultivariate analysis of variance was employ
ed. The three factors were (1) Iconic Complexity (i.e., "realism"™): (2) Fiel
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 interva]
and by conducting univariate analyses of covariance,

The stimulus materials used were based on those used by Duyer (e.g., 1976),
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 visvals.

suhje:tl

Forty subjects, all prospective trainees at the Maval Hospital Corps School a
Great Lakes, Illinois, completed the entire study. MNone had begun the school
curriculum at the time the study was conducted., The sample included 22 pmales
and 18 females representing eighteen states and every major geographic area o
the country. The mean age of subjects was 20.25 years; the mean number of ye
education was 12.3. Subjects were randomly assigned to two groups prior to
sdministration of the treatments.

Analysis

The sultivariate analysis showed that cthere was a gignificant main effect of
Stimulus Complexity and a significant second-order interaction effect inwolwvi
complexity, field independence, and ideational fluency. Other main effects a
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 depend
variable and (1l-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.
Patcterns of significance were identical o those observed in MANOVA. The powe
of MANOVA to detect actual differences among group centroids was in the wvicini
of 0.75 = 0.80 == gufficiently high to continue the analysis.

Resul ta®

Results Involving the Drawing Test

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

#*For brevity, the following abbreviations are used:
Field Independence ("Hi" and "Lo" levels)

F1 =

IF = Ideational Fluency ("Hi" and "Lo" levels)
SLD = Simple Line Drawing treatment

B = Realistic Photograph treatment



"+ field independence/low ideational fluency group that received the SLD
.ﬂﬁntﬂtr and the same group receiving the RP treatment. The source of
“pain effect for complexity, in favor of the 5LD group, seems to be iso-

¢ the Comprehension Teat

» significant second-order interaction appears attributable to the eight
d o' performances on the Comprehension Test. Group differences are re-
pped below:

\l

g High Parformance Lowar Performance
e GCroup Group Comment
ol v -
Hi FI - HL IF = SLD > Lo FI - Lo IF - RP Extreme Groups
F difference
g Hi FI - Lo IF = SLD > Lo FI - Lo IF = RP Weak treatment X
E}' FI interaction noted
Hi PI1 - Lo IF - SLD >» Hi FI - Hi IF - RP Weak treatment X
F- IF interaction noted
Hi FI - Lo IF - SLD > Lo FI - Hi IF - SLD In SLD, FI explains
Y 29% of comp. test
; variance,
Discussion

Kb

:sulte of the study suggest that:

1. Field Independence and ideational fluency are important cognitive
8 gkills 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 invelved 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;

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

6. Overall, the superiority of the Simple Line Drawving treatment over

the Realigtic Photograph treatment, is confirmed, This is consis—
tent with a large body of previous research.
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| DVALUATION ¢ BOUNDARY IDENTIFICATION IN THE NON-LINEAR
SPECIAL EDUCATION SYSTEM

xity of soclal systems with human and non-human, living and

.:I.tlﬂil'ltﬂ' presents & myriad of interrelationships and interactlons.
@ cosplex, causal, and non-direct in their effects on environmental
- ;..__ aspect of our mederm scclel system 15 the formal educatlon
_'{:n tts particular theoretical stances, settings, trained persomnel,
-:.nnﬂs to be npurtured into the soclety. How well deoes formal
perform and achieve its role? For that matter, what 1s the role
al ...'uﬂumt.j.nn? Who makes the decisions within the "system" and
jy? What and how much information for the decision makers?  What
he validity and relisbility of this data?  Who mkes the julgements
‘ purposes? These are questlons very pertlnent to the educa-
B Valiator) the person who must search through the myriad of
it _I‘grtiumhips, variables, and their interactions for useable information,
-t-.n'.-a and purpose of thils symposium is the exploration into a
] ﬂi"--' paradligm .for organizing, obtaining, and managing information
.I" tc- formal educational systems; distinctly, the educational systems

iich provide services to students with speclal needs,
AT
: -_:_lﬂﬁt special educationsl settings, the classroom teacher is the

le decision maker for the individuals within his or her charge, Tt is

S8room teacher who decides the methods and materials of imstruction,

0 decides referral needs for special services or testing; who manages apd
48 student progress; and who provides major input to the decision of

® Placement and needs of these students, Since tralning for most

educators reflects a cliniecal approach to evaluation, these educators
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tand to focus on dlagnostics and performance indicators relative to indi
students. The purpcse and primary focus of this symposium is directed
these primary decision makers - the classroom teachers whose distinctive
propel them to function as educational svaluators. The authors wish to
a model for organizing and managing educational data which will go beyond
clinical prospective (that of data pertinent only to each individual st

into an overview and boundary identification of the myriads of variables

their interactions withing the educaticpal envirenment,

CONSITERATIONS WITHIN THE SPECTAL EDUCATIONAL ENVIRONMENT

Speclal education is & term used to categorize the provision amd deli
of instruction and programming which differs from the "regular” educaticnal
setting (Hallahan and Kauffman, 1978). The students who are serviced
through speclal educational programming are often descrlibed as exceptional
children, Within this rubric of “exceptlonallity" exists a number of
categories which generally deplcts the nature of the exceptionality.

Kirk (1972} 1ists the following six categories used for classification of
these children with special needs:

1. mental characteristics,

2. S8ensory abllities,

3. neuromuscular or physical charateristics,

4. social or emoctional behaviors,

5 communication abilitles,

6. multiple conditions of the above

categories.

The incidence of exceptionality has been estimated to be twenty percent of
the current school population ( Gearheart ani Weishahn, 1975). This most
likely being a very conservative estimate, in that the sited avthors also

indicated that approximately sixty percent of all school aged children woul

. [



8% pducationally from some form of special services, No matter what

+_ or classification of exceptionalities; 1t stlll remains that
psign of instruction, the componants of programming, and the sducation
ta:u ta moet these speclal needs are an integral part of the

=1 pducational system.

n the current framework of special education, several factors should
nsidered. As 1isted above, the educational setting appropriate for

nd Eam must be determined., This procedure is usually initiated

_ battery of testing situations and in some cases diagnostic
_=___—'_-_.*.__ All resulting in a particular educational placement for this
widual, Until the nid seventiss of this century, most exceptiomal

.-';.I,'. n were grouped for educational purposes with others who had the

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

A5, 1 lity, these children were often placed ln reslidentlal settings eway

| -'-.!LI gonereal soclety, some appropriately and some not. The Federal
indate, Public Law S4-142, issued in 1976 has been terned the A1l

l- apped Children's Act and calls forth from each State an accountability
idicational programming for all exceptional children through the Individual
jicational Flan ( IEP) which 1s a written decument depieting the goals and

- -'".'.!.1..' servicea for each child. In additional to the IEF, the
‘ also manpdated that the "least yestrlctive educational envirconment™
led for each individual, This provision has lead to the current
'-'-_.5::..'* issues in special education. Whereby, the tera mainstroaming
r‘- ing placement within a general educational setting, has given rise to
;:'l'"lfrirm'.m of alternative educatlopal programs available to this population.
continuun ranges from complete residentlal placement to placement within

= fEular classroom with no special services provided. This mainstreaming
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issue is a viable factor in the evaluation of educatlional services provided
exceptional children.

Other factors relevant to the special educatiomal setiing axre
knowledgeables instructors, specifically designed instructlional materials,
curricula concerns, and communicatlon needs, Although differing educatic
philesophles and managerlial approaches for the lmstruetlon of exceptional
children exist, &pecial considerations abound within each theoretical
framework no matter which special category is being addressed, An instructer
must know the meeds of & partinlly sighted child as cpposed to the needs of
a totally blind child; the needs of & hard of hearlng child verses a
profoundly deaf child; or the needs of & child in 2 wheelchair verses a
child on crutches, In most situatlons sdaptation in communication and in
instructional materlals is necessary feor the special child to process the
Infermation glven,

Tha evaluation process within speclal education, or gemeral education
for that matter, most often becomes one of data collection comslsting of
formal and informal tests glven by the school peychologist and the clasaroconm
instructor. Flacement decisions and predictlons of educational atiainment
are generated from this data., Often ignored are the influences of the
complex environment on the educational process. A widely used definition
of evaluatlion i5 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 framswork decisions must be made
as to what wvariables and relationships among these verlables are necessary
for a purposeful evaluatlion process to occur. For the special educator,
evaluation of pupil performance cannot just be "scores™ listed on a profile.
Evaluation of pupll perfoermance should take into comsideration the interactl
variables within the exceptiomal child's living environment, Ona theoret
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prospectus for variable identification s protrayed in systems theory, or
yhat is sometimes referred to as "General Systems Theory" (Laszlo, 1972).

In systens theory, variables interact with each other to a grester or

: degree for the maintanence of the system, It is the determination
eritical variables that define a system (such as an ecologlcal system,
p sconomic system, and now a social system) that is difficult, What
variabtles produce & cause and effect relationship? What variables must
-?:mlmd in the definition of a particular system? Answering these
questions 1s the process of determining the bonundaries that define the 1
::.i.' . of consideration. Since the soclal system 18 among the most difficult

S

o define, and since sdueation can be viewsd as a mini-system with the larger
1 xt of the social systen, the remainder of this paper will focus on the
jundary” identification of a specisl education setting with the main-

g factor a determining feature of the aystem.

ITENTIFICATION —---AND THEN WHAT?

. Refinement of the supra-system (society) inte the sub-system of

1 ation and then into the sub-sub-system (special admt—mu} 18 similar
£8 teaching the concepts of relationships in beginning set theory in modern
Wathemstics, It is a process of deciding what elements share common
Jroperties and what elements do not exhibit those common properties, Some
.- Bnts can be grouped in more than one set; thereby, the grouping

a sub-set of the two orginal sets, and 8o on. As a small

o ' lare mind becomes confused apd entangled in the sub-sub set operations,
" 80 does the adult mind become entangled with the delineatlon of the myriad
19F variables operating within the subset of a larger set which becomes

; 'J "Systen”, At this point, one constructs a mental model of elements
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and intuits the pature of their relatiomships (Root, 1577). Since the
husman 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 necesslty abstractions of the real
environment. In the process of abstiracting critical elements, it is
pessible for one to lose slgnificant information. Therefore, mental
models must be shared in wrltten-form, discussed and validated as to the

representatlon of reality.

A system, as defined by Banmathy (1958) is an assemblage of parts that
are designed and bullt into organized wholes for the attalnment 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 opprotunitles for Imdlividuals to obtain
thelr full human potentlal. With this then being the goal, the indlvid
variables ard elements can be nmodelled lnto organlzed unlits representing
the system and 1ts boundaries,

A more formal approach to system boundary ldentificatlion in-speclal
education, particularly the education of hearing impaired children, was
studied by Clark and Yacobacei (1978). This approach reached beyond the
representation of a mental model and portrayed the special educational
program a6 & system with dymamlc interrelating varisbles. This model
construction was based on Forrester's previous work in modelling urban

settings using a specialized computor program termed DYNAMO (1969).




L

his DYNAMO technigue portrays the interaction of designated
ﬂji;m variables and their effects over estimated time
I:;;qulg. Thareby, illustrating cause and effect rela-
.Eaﬁghips in a non-linear form. If the underlying modeal
Fufbﬂ:gqptuﬂllf correct in relationship to reality, then
Tl prediction characteristics of the interactive components
; 1d hold true over time.

The focus of the Clark and Yacobacci model was the

1i¥g:minltlﬂn of critical elements which provided academic

EZL 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

}:";-al for computor analysis, the following procedures

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

1'_"_ most crucial to least effective. (refer to page 8 for listing).
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13,
14,
15,
16,
17.

19.
20,

FACILITATION OF PEER RELATIONSHIFS

ELEMENTS THAT CONTRIBUTE TO ACADEMIC ACHIEVEMENT

QUALITY OF SUFPOHT SERVICES

QUALITY OF SPECIALIZED FACILITIES
REGULAR CLASSROOM TEACHER COMPETENCE
DEGREE OF INDIVIDUALIZATION

QUALTTY OF STUDERT ASSESSMENT

QUALTTY OF ADMINISTRATIVE SUFPORT
AND SUPERVISION

AMOURT OF INSERVICE TRAINING
FAMILY INVOLVEMENT

QUALITY OF LANGUAGE DEVELOPMENT
CURRICULUM

COHESIVENESS OF CURRICULUM
FACILITATION OF PEER RELATIONSHIFS
SUITABILITY OF ADAFTED MATERIALS
FOR THE HEARING IMPAIRED
QUALITY OF EARLY CHILDHOOD FROGRAM
QUALITY OF ACADEMIC CURRICULUM
CONSISTENCY OF COMMUNICATION MODE
FROVISION FOR EXTRACURRICULAR ACTIVITIES
QUALTTY OF ON-GOING FROGRAM EVALUATION
RATIO OF IN-REGULAR-CLASS SCHOOL TIME
TO OUT-CF-REGULAR CLASS TIME
FACILITATION OF SELF-RELIANCE
LEVEL OF TEACHER/CHILD COMPATIBILITY

ELEMENTS THAT CONTHIBUTE TO SOCIAL INTEGRATION

FOR SOCIAL INTEGRATION

QUALITY OF SUPPORT SERVICES

i

FACILITATION OF SELF- RELIANCE 10. QUALITY OF EARLY CHILDHOOD PROGHAM
FACILITATION OF POSITIVE SELF-CONCEFT 11, FAMILY INVOLVEMEN

ORGANIZATION OF CURRICULAR OFPORTUNITIES1iZz,

13, QUALITY OF PRACTICAL LIVING FROGRAN

5. IEGREE OF INDIVIDUALIZATION

6, DEVIATION FORM CHRONOLOGICAL AGE FOR

PLACEMENT

7« QUALITY OF COMMUNICAT ION ENVIRONMENT

8. IN CLASS/OUT OF CLASS RATIO

9. LEVEL OF TEACHER CHILD COMPATIBILITY

h—-

11

14, LEVEL OF ATTENTION TO AFFECTIVE



‘gubjects were also asked to list "indicators" of both
~i= achievement and social integration. Once these
”L were refined, they were then asked to weight each of

" indicators according to effect on these two categories.

sg-impact matrix, the number of active participants

d1ed from fifteen to six, The matrix elements were

l. Family Involvement
2. Language Development
3. Academic Curriculum
4. Communication Mode
5. Support Services

6. Teacher Competence
7. Self-concept

8. Self-reliance

9. Environment

10. Pear relationships
11. Achievement

12, Integration

From these six respondants, the-information listed by
three individuals was selected for model constuction. The
."-'-' first constructed a representation verbally. Then

M this verbal model, a model depicting DYNAMO terms



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

computor egquations were written to depict this model .

NHumerous sensitivity computor runs were conducted. During
these runs, particular variables were manipulated ' by
adjusting them in multiplicatives of 2, 3, and .5. An
example of the computor runs is shown on page ll. 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.

O

G
8

i<
)
S

&)

Figure ], Enriched model including both
Academic Achievement and Social Integration.
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NOW === AND THEN WHAT?Z?2?2?

It is very evident that the classroom instructor does
not have the time or the facilities teo pursue systems
thinking and boundary identificatign in this rigious fashig
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 cliniea
model of evaluation must be accomplished. It is to this
point that Dr. Mark Alter addresses his concerns by
developing the 6-5 paradigm to illustrate evaluation
parameters in the special 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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: Parameters for a Special Education Instructional System;
; The Six-5 Paradigm

o iu little doubt that two of the major elements of contem-

.?:3nt1na for contact with nonhandicapped children. A major ob-

i appropriateness of the environment may be determined.
> we mean when we speak of an appropriate placement? Do we
Ppropriate insofar as if offers the mentally retarded child

Einities to interact with nonhandicapped peers? Do we mean it



h_z_m

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
vironment, is primarily the "sole" responsibility of the classrog
[

teacher. The complexity of their mission is evident when exami

representative tasks that a teacher must respond to:

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

2. Determining appropriate goals and ocbjectives based on a
ment

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

4. Determining how objectives should be seguenced for instr
tion

5. Determining appropriate instructional procedures for rea
ing objectives

6. Implementing individuvalized programs in group situations’

7. Orchestrating 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
by the teacher. Decisions that answer the guestions, what am I
doing? Why am I doing it? And how do I know that what I am doin
is appropriate and working? While the answers to these guestioc
and the mastery of teacher tasks are facilitated by support per
nel (e.g., speech therapist, physical therapist, psychologist, e
it is the teacher who must collect, analyze, synthesize, develop
implement a program that meets the unigue educational needs of in
dividual students.

To guide the teacher's decision-making the 5ix-5 paradignm

{(Alter & Bepko, 1976; Alter & Goldstein, in press) was developed




dﬁﬁxgpresunting an instructional system. For the purpose of
& paradign Banathy's (1968, p. 12) definition of systems was
;E;:ﬂafines systems as assemblages of parts that are designed
ﬂdiizintﬂ organized wholes for the attainment of specific pur-

% e purpose of a system is realized through processes in
fﬁ%iractiﬁg components of the system engage in order to pro-

di adetermined output. Purpose determines the process reguired,
;ﬁ%wngeg; will imply the kinds of components that will make up
wrﬁﬁ, A system receives its purpose, 1its input, its resources,

§ts constraints from the suprasystem (society). 1In order to
'.!I.

in itself, a system has to produce an cutput which satisfies

rasystem.

The Six-5 paradigm is an attempt to simplify and reduce the

i

¥

: ;tiu: of instructional systems into manageable proportions.
i; t of the paradigm iz to crystalize instructional systems
ﬂ{%@ﬁrﬂitting teachers to examine, analyze and plan program-
;i-'utinns. The paradigm is derived from Henderson's (1961)
=€ptualization of a triadic relationship between teacher, content
=ﬁ% uction, and the learner. The paradigm is an extension of
“Fa;énn'ﬂ formulation and represents a more comprehensive and

{Stematic conceptualization of the instructional process. Tha com-

\ts of the paradigm include SOMEONE, the individual who manages

:1‘?:IHG: the content of instruction, represents an amalgam of the

L
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knowledge, skills, and attitudes consistent with the goals of edpy
cation. SOMEBODY 1s the student, as characterized by particular
learning characteristics, learning style, rate of learning, moti-
vation to learn, and the background of knowledge and experience b
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 characteristiecs. SOMEWHERE, the learning envi
ronment, encompasses any area in which instruction occurs and is ¢
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 schi
uling and pacing of activities as well as readiness for learning.
The "Six-85 Paradigm" thus organizes the instructional process in¢
logical elements with the objective of making the resulting manage
ment of the learning process more coherent and effective. Utilizl
the S5ix-S paradigm as a frame of reference the teacher can gen&raf
the guestions that will effect their decisions regarding program @
velopment and implementation. Table 1 shows representative questid
for each of the six factors.

A major obstacle in answering guestions generated by the Si
paradigm is an extreme across the board variability in students ai
delivery systems. This includes differences in the nature and
of teachers, ancillary personnel, parents and facilities. The ex}
literature, which is equivocal at best, cannot be relied upon to |
supply the empirical basis for decision making regarding both the)
development and implementation of site specific instructional p ;

grams, For a teacher to effect a "best fit" among the six factol=




34

1.

TABLE 1

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

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

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

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

Are the available programs "modifiable" to meet
the unique needs of the child and the conditions
under which program implementation is to occur?
How is the content of instruection to be organized?

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

. Dimensions of educability.

. What are the characteristics and needs of this

child and how are they to be determined?

. Which of these needs takes priority and on what

basis is priority assigned?
What environmental conditions effect the results
of educational programming for this child?

What are the optimal environment(s) for program
implementation and content of instruction?

. What is the optimal strategy for communicating

the content of instruction to this child?

What modifications in instructional methodology
neaed to be made as a function of the characteristics
of the child, implementor competencies, and anvi-
ronmantal conditions?

How are the instructional strategies and method-
ology to be evaluated with regard to their approp-
riateness and effectiveness with this child?

= Bal wd



TABLE 1 {con'"t)

SOMETIME 1. When should specific activities be scheduled?
2. How long should an activity take?

3. How should the activity be paced?



sarch model needs to take the implementator of the program as the

_.55 departure . Applying Smith's (1980) model of curriculum-di-

‘80 that the problem solution can be developed, implemented,
de available as input to facilitate decision-making concerning
ram development, whereas implementor-related guestions, may be
jed quite independent of development needs. Finally, the two
aches also differ concerning the methodological procedures

to answer the research questions. This includes guestions
the subjects to be employed, the design of the study, statis-
L;.annlynis, and the use to be made of the findings. For example,
:1$EUE involves the degree of similarity between the characteris-
%hfﬁf Subjects employed in a study or experiment and the target
Eﬂlﬂtinn for which the programs are intended. For example, the
Eﬁﬂt Population for a gross motor program could include persons

*ignated as mentally retarded with other concomitant difficulties;
;
L
]
i
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|
delayed motor development; their teachers, parents, physical thegp
apist, and characteristics of the educational environment in Hhi1
the programs are to be implemented. Implementor-directed Iesearj

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

work than would implementor-related efforts which are likely to
outside the network either for representatives of the target popu
lation or for comparison and contrast groups, namaly “nun-hanﬂi-.
capped” and other children not identified as retarded. In terms
axperimental design, it would appear that implementor-directed
search would focus on the naturalistic situations in which behav
occur, while implementor-related efforts typically resort to mo
contrived, experimental conditions, though some overlap is reas
To answer guestions generated by an implementor-directed re-
search model reguires at least three primary classes of informati
First, is information from the implementors of the program. This
class of information provides important data regarding the effect
of the program on their users. User perceptions of a program wil
of course, influence the ultimate effect of the program itself on
the target population of children. The second primary class of ir
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 teacher-student intaer- |
actions during actual use of the programs and teacher self evalu-
ations may need to be augmented by the utilization of observers
collect information on the impact of programs in their various

delivery settings. The third primary class of information conce




sffects of the programs on the target population. This in-
. but is not limited to estimates of change in student be-

= a5 a function of exposure to a program. This data is re-

ariables. A variety of procedures and techniques can be uti-
gathering these data. For example, descriptive data can
ttained on the child, implementor, and delivery system and

The various information sources provide feedback on pro=-

teristics of individual children. Estimates of child pro-

,?_ﬁ. the continual monitoring of criteria attainment.

mentation of the program. The notion of a teacher-directed
irch model as opposed to a teacher-related model was applied to
-5 paradigm as a means for generating guestions that are in-

1%-t and/or generated by the developer of the educaticnal 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,

e e i

and social and economic survival - are the same for all studen
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
education has contributed to the diffuseness seen in today's
tegular education curriculum. This diffuseness extends to con
cern with special 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 "6-5" 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 pre-

cedural compliance with mandates. Concern centered on meeting

timelines specified in the law, protecting the due process

rights of consumers of special education services, and generat

reports attesting to compliance.



As with other parts of PL 94-142, the IEP posed a dilemma

‘for many special educators: whether to attend to procedural
f;ﬂnpliance - the timelines and legistics of creating the docu-
jfjcnt - OR to attend to the substance of the IEP, the content of
~ instruction and its relevance for the student. More often than
hﬁnpt* special education administrators were forced to choose pro-
1:cadural compliance as an alternative to costly and time consuming
due process challenges from parents (Gross, 1979).

2 The tasks of IEP development and implementation were often
- delegated to special education teachers. With little directioen,
;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-Welf, 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 experience 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 rationmalize their professional decisions to
colleagues and parents.

The absence of districtwide curriculum foundations that

UL

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. 5Since 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 functinning.
and their rate of progress as well. The use of these tests fuf
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 educ
tion classrooms is exacerbated when one loocks at the differenc
in curriculum and approach used from one level of the program
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 educi
tion program. A consequence of this discontinuity is that as
students move from level to level, e.g., primary to intermedii

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

ﬁ,ﬁtctﬁd to integrate the instructional experiences into

4 erent whole for themselves, and to transfer what they have

ih& into socially adaptive ways to cope in the adult world.

rllll
sch an expectation is contrary to research on the learning cha-
_;§}115t1c5 of handicapped learners (Ellis, 1963). From an
wtensive review of studies of the mentally retarded, we find

1r:thgse individuals have great difficulty generalizing infor-
,f;ﬁ learned in one situation to other similar situations

Aless they are taught to do so. This information is too impor-
rf;iur special education decision makers and curriculum imple-
L

13{'k to ignore.

The EE? and Curriculum Planntng

© In recent years, a shift in the emphasis of implementation
=:£ﬂ21 94-142 has been noted that suggests movement from proce-
ﬁ%fl to substantive compliance with the law (Deno § Mirkin, 1980;
i. Goldstein, 1980; Weiner, 1978). While it is likely that this
Jiit is due, in part, to special educators' recognition that
ittention to substantive program issues represents good profes-
:H:nal practice, parent advocates have alsc played a role in
#%?Eusin; attention on what happens after students are classified.
.';fd frequently, the questions being asked by parent advocates
}Tie "now that you have classified out children, what sort of an
l;Eﬂu:atinn 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 the lay
appropriate education for handicapped students -- will be real
Such a possibility exists since the IEP represents the most dj
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 cury
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, par
strands of curriculum keyed to the regular education curricul
need to be devised; strands that represent the systematic expa
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 who
needs are not served through adaptation of the regular educati
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 devel
pers to select annual goals and short-term objectives within t
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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95 not exist. Major curriculum innovations in special education

supported by the federal government during the 1960s and 1870s

snclude: The Social Learning Curriculum (H. Goldstein, 1974;

.11nﬂ Me in the Future (BSCS, 1979). Add to these the multitude
k.

3-f curriculum projects devised at state and local levels and

‘not further. curriculum development as such. Instead, the time
1:;5 come to select from among the materials that are available
-r~;needs, and to weave them into an integrated set of goals, ob-

:.'_jgntives and activities. What follows after is the implemen-

From a common curriculum base, curriculum mapping for
';lmindi?idual students can be managed in a systematic way, and

T:a substantive IEP can be developed and implemented. By planning
lgtxperien;as 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
;Hﬁ 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-range instructional goals.

Were this curriculum-based approach to IEP development used,




it would respond to a caveat recently expressed by Herbert
Goldstein (1981) concerning the use of the IEP as an alternat
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 progressi
of content that the student has mastered and that allows the
student to meet the goals of educatien. 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 "6-5 Paradigm and Curriculum Planning

Unlike some views whichrequate cunribulum with the enti
instructional process (Ornstein, 1982), the "6-5" paradigm se
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 pr
step to studying their interaction. For this reason, the con
tent and process of instruction nnn_saparntad, and both are
differentiated from the environmental factors that influence
instructional process and from the actors in that process.

According to the "6-5" paradignm,"SOMEONE (the manager ©
learning) teaches SOMETHING (the content of instruction: cu
culum) to SOMEBODY (the learner) SOMEHOW (the process of ins
tion: strategies and tactics) SOMEWHERE (the learning envire
SOMETIME (according to a set schedule, at a particular pace)

(Alter § M. Goldstein, in press). Implicit in the paradigm

4 I



'3 dents' needs. Adaptation, an essential skill, requires that

% & manager of learning be able to systematically reteach and/or
gt

?lithu bases for making subsequent instructional decisions.

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

~ to accommodate the learning characteristics of ALL students
:_ithin the paradigm, rather than as an afterthought. Equally
:finpnrtant, the availability of curriculum roadmaps allows adap-
.-%ﬂtiﬂn of instruction to be managed as systematically as the

1 ‘other aspects of the instructional process (M. Goldstein, in
Preparation).

. Summary

The relationships between the "6-5" 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 bee
focus on the importance of curriculum as an essential elemep
in IEP development, using the "6-5" paradigm and current I
development practices as the bases for discussion.

Three related issues were identified that point up the
need for curriculum roadmaps for special education: the te
need to use curriculum as an objective means to evaluate an
adapt instruction, based on ongoing assessment of student p
gress; (2) the teacher's need to provide instruction that i:
integrated across subject matter areas, and that allows the
student to build a knowledge base as a foundation for futur
learning; and (3) the special education program's need to
provide continuity in instructional programming among the 5
education settings in the district so that the program pro
for students represents a developmental and relevant progre:
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
syntheses or integrations (Broudy, 1970, 1972; Clark & Angert, 1980;
. 1962; Petrie, 1976; Randhawa, 1978). Narrative literature reviews

Schramm's (1977) review of "big" and "11ttle" media, to name but a few.
- Several researchers, most notably Dwyer (1978), also have synthesized

guantitative precision (Clark & Angert, 1981). The series of studies
indertaken by Dwyer [1978) and colleagues is unique for its consistency,
'=:;_-us replications, and longevity in investigating pictorial stimulus
»Tﬁ?lexity as it relates to static instructional visuals. Since guide-
for instructional visual design rely heavily on the conclusions
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research is not new to media research integrations. As one examp]
Cohen, Ebeling, and Kulic (1981) published a meta-analysis of 74 ¢
of visual-based college instruction. Unfortunately, media variahi
this study were stil1l conceptualized in terms of presentation moda:
technologies. A statistical integration of pictorial complexity, §
variables defined in terms of iconic symbols and coding elements, g
5till needed.

The Purguse

It was felt that the use of meta-analysis procedures, as descr
by Glass (1977), would add quantitative precision to future hypothe
and also would help reaffirm the linkage between communication theg
and educational technology. Although Glass has suggested that this
methodology is particularly well suited for resolving controversies
arising from conflicting research results, the philosophical positis
which guided this investigation was that research integration is beg
considered a form of exploratory rather than confirmatory research.
Accordingly then, the purpose of this study was to genmerate hypothess
based upon identified differences among the coded variables resultin
from a research integration. This integration was limited to the b
of research utilizing static iconic visuals in instructional materia
The major research question that guided this investigation concerned
differential instructicnal effectiveness, as measured by cognitive
dependent outcomes (Bloom, Engelhart, Furst, Hi11l, & Krathwohl, 1355
attributable to fllustration iconicity. The influences of subject ¢§
level, stimulus exposure control, and time of testing were examined s
respect to this effectiveness.

Procedure

Locating Reports of Research

Bibliographic search procedures used to locate pertinent studies
volved both automated information retrieval and manual searching of
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r+ad indices and references known to contain extensive pictorial
f%jhns+ Computer searching of selected data bases within the DIALOG
Retwork was performed on two occasions. Four data bases were searched:
:uﬁf'innal Resources Information Center (ERIC), Psychological Abstracts,
; 'hgim Abstracts, and Dissertation Abstracts. A total of 558
entially relevant citations was derived from automated retrieval

. ‘l

.?:' Four major variables of interest to this study (i1lustrations,

Pacing, grade level, and achievement) were coded. Treatment illustrations

#ere coded independently with respect to five physical pictorial attri-
butes: production, shading, context, embellishment, and chroma. Pacing

= ;:fET‘T"E:d to the Tocus of control over subjects' exposure to treatment

_;:«ITustratinns. with "external" coding referring to group-paced (experi-

F "J'E!!'nter—cnntm‘[igd] instruction, and "internal” coding reserved for self-

5 Paced (programmed) materials. Grade level was coded in three ways.

j!:fﬂdeﬂjartm through college and non-college adult grade levels were



coded independently and with respect to two different categorizatiog
arrangements. Achievement was coded in two ways, based upon the ti
of retention testing.

Quantifying and Equating Study - Qutcomes

The ultimate purpose of the meta-analysis procedures in the pre
study was to achieve a guantitative aggregation of findings from the
various reports of research. To this end, a basic index of ach{ev;;
effect, called d (Cohen, 1965) or effect size (Glass, 1977) was firg
calculated for every treatment group comparison. All told, 2,607 ef
size measures were generated from the available data.

Data Analysis Procedures

Data analysis was performed in three distinct stages. The firs
stage completed the establishment of the data set through an agg .53
of both effect-size and pseudo effect-size values (Glass, 1977).
second stage of the amalysis sought to identify potentially signffﬁ
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 individul
multiple Tinear 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's jaE-
method (Glass, 1977) to calculate & grand mean and separate means f@
main effects and significant interactions.

Results

By using the jackknife technique to average the 2,607 effect-54
across all studies and all variables, a grand jackknifed mean effect
.51 was derived, This figure indicated that the post-test achievem
score of the average subject receiving some form of illustrated tres
was about cne-half standard deviation higher than the post-test achl
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This jackknifed mean was nearly identical to the grand mean
;ctAs'Tze of .52 reported in Clark and Angert (1981).

- The effect-size statistic is more appropriately considered to be

L measure of practical significance than statistical significance, and
-ordingly, 211 mean differences between levels of main effects and

pteractions were interpreted in terms of practical significance.
*shen's (1969) operational definitions of small, medium, and large
;gntrsize differences were applied to the results. A d = .2 repre-
i a small difference in means, d = .5 a medium difference, and

d = .8 represented a large difference.

Final results were presented in the form of tables of jackknifed
cean effect-sizes for all main effects and for six potential interac-
_iurts; 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 terms of the size of the mean differences
“between levels of the coded variables. The size of the mean differ-

--:: ces was equated with levels of practical significance as suggested

by Cohen (1969).

~ Jackknifed mean differences favored colored over black and white
"illustrations, and i1lustrations within a context over those out of
;.l:nntext. at a small significance level. Medium significance level mean
- differences were found to favor externally paced over internally paced
illustrations, and unembe)lished drawings over embellished drawings.

Wi 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, il1lustration 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. ITMustrations were most effective with secondary level sup
a condition not altered significantly by differences in pacing, ch
or time of testing.

2. Externally paced illustrations were more effective than
internally paced illustrations, a condition not significantly affe
by differences in mode of representation, embellishment, or grade

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

4. Mean differences between modes of representation (in favg
chirographic) were significantly more pronounced for externally p.l,'_
i1lustrations, and for colored illustrations. '

In general, the results obtained in this study were consistent
with the previously reported results of a meta-analysis dealing 50
with the past research of Dwyer and colleagues (Clark & Angert, 1
Since the present investigation was not conclusionm-oriented, no
definitive statements regarding the realism/relevant cue controv
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
tiveness of three teaching methods, two of which utilized
ted programed instructional materials in developing the au
discrimination of percepts related to musical form in unde
uate elementary education majors. Programed lessons records
audiotape and reinforced with workbook materials were util
to teach the musical percepts of phrase, theme, introducti
interlude, coda, binary form, ternary form, and rondo form:

Procedures of the Study

The experimental design chosen for the study was one
incorporated the pretest, posttest, retention test format
experimental vs. control group configuration with assignm
groups made via intact classroom units. Because this proced
cannot guarantee pre-experimental equivalence of groups, pr
testing procedures helped to establish group equivalence.

gathered from pretesting indicated group equivalence in an
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i-Internal validity of the study was protected by use of this
seific research design, and external wvalidity was protected
yb-at measure by the use of a criterion measure constructed
parallel, equivalent forms.

A pilot study was used to field test materials and to estab-

andard repertoire of popular and art music. It was standardized
regard to recorded directions, questions asked and answers

rﬁ ted of students.
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materials which were presented to these groups. The first g
mental group used the individualized programed materials §
self-paced format. The second experimental group used the ,
programed materials, but they were presented by a music ted
in a whole-class format using the same script as the narrag
individualized audiotaped version and the same musical exap
In both experimental groups the students used a workbook
accompanied the tapes. The workbook listed the objectives §
each lesson and reinforced wisually information which was
sented in the programed lessons. The students indicated the
responses to questions in this workbeook.

Subjects were assigned to experimental treatment groups
intact classes. The total population of 124 subdivided by g
as follows: individualized programed treatment, 43 subjects
whole-class programed treatment, &9 subjects; control, 32§
jects.

The experimental period spanned five weeks preceded b
pretest administration of Form A of the criterion measure
the attitude measure. At the conclusion of this periocd Form
of the criterion measure and the attitude measure were red
istered as posttests. Form A of the criterion measure was T
ministered as a retention test four weeks following the end
the experimental period.

Statistical Analysis of the Data

Scoring of individual responses to the criterion measuf

for pretest, posttest, and retention testadministrations; &

154



ature to eliminate from statistical consideration scores

those experimental treatment subjects who have completed what
.;ﬁmed an insufficient number of the lessons contained in the
imental package, this may possibly result in some skewing

rasults if the same consideration has not been observed with

;E‘individualized, self-paced, linear, programed lessons recorded
on audiotape score significantly higher on a criterion test than
::-n-music ma jor university students who have had the identical

“linear, programed lessons presented to them in a large-group,



!
tion in musical form? (3) Which of the two groups that reg

experimental treatment will have retained the greatest amj
n n

of information presented during the experimental treatme

as measured by a retention test administered apprnximatel_
weeks after the end of the experimental periocd? (4) Hill.
dividualized treatment group and/or the whole-class trea
group score significantly higher on a vetention test than |
contrel group?

The datawhich were collected from an experiment inve
two experimental treatment groups and a control group resu
from measures of subjects' abilities to perceive musical f
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 eq
of means for groups of unequal size; analysis of wvariance
te:mine possible significance between pairs of mgan-scnras'
the Scheffé range test procedure which also helped estahliﬁ
equality of means between groups and determined significanc
lack of significance between groups.

The four major research questions which were prupused.
the investigator were answered through statistical CDmpﬂTii.
reported here. The findings were that: 4

1. There was a significant difference found at the .05
between the two experimental groups, with the mean scores of

whole-class group being significantly higher than those obtij




ubjects on the retention test revealed that the whole-class ex-
erimental group scored significantly higher at the .05 level
i confidence than did the individualized experimental group;

4. The two experimental groups scored sigrificantly higher

scores at the .05 level of confidence on the retention test

Within the parameters of this study the following conclusions
jere drawn:

1. The ability to discriminate selected percepts related
_f'fﬁrm, i.e., phrase, theme, introduction, interlude, coda, bin-

form, ternary form, and rondo form, can be effectively developed

This finding was supportive of the findings of a number of
:"fPrﬂviuus studies done in various places, most notably the lengthy
,? series of investigations conducted at Boston University.

Within the limits of this study teacher-presented whole-class

ih:prﬂgrﬂmed lessons in audiotape format were found to be signifi-

L3
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cantly more effective in developing discrimination of musj
than the use of the same programed lessons used in an indjl
setting.

Since this study involved the first direct comparison
to this author of the use of programed materials for teach
musical percepts in the whole-class and individualized set
it was not possible to make direct comparisons to the regé
of other studies.

3. The variable length of prior music experience cons
alone and in combination with the effects of treatment
statistically significant effect upon the statistical anald

4. Since no significant change of attitudes were obsel
in any group, it cannot be said that the experimental tred
in this study led to any significant attitude shift.

Recommendations for Future Research

The feollowing topics for future research are suggested

1. A study which further compares the effectiveness ¢
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 might explord
use of other percepts and/or concepts, it could utilize the
cepts of this study at the elezentary or secondary lewvel,
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 comparss



o
L

:{ﬁid by using the materials of this study in an appropriate

qfting with a new criterion and attitude measure constructed

‘approaches could be urilized to develop, refine and standardize

: ‘& more large-scale instrument for the measure of a student's abil-

+{FF to discriminate a variety of musical concepts.

9. The expansion of these materials into some form of com-

ter assisted instruction would provide a valuable area of study.
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Incroduction

Prior to beuinning & summary oI my research study,
1 would like to discuss a few ideas on significant current
trends in educaticonal research. Of specific importance to
us are how these trends affect the research in Educational

Communications and Technology.

Trends In Educatiocnal Research

The traditional research paradigm in Educational
Communications, adapted from Experimental Psychology, has
in the past been a Behavioral research orientation. Howev
the research orientaticn in Experimental Psychology and
Educational Psychology is now radically changing from a

Behavioral orientation, to a mentalistic or Cognitive ori

tion. Because of this it is becomming much more complex bu
yet, much more interesting and productive. A cognitive or
tion to research opens up a variety of hypothetical and
theoretical research gquestions that Behavioral Psychology
simply did not consider, and in many circumstances, did not
allow!

Looking at the history of Educational Communication
and Technology research, one can easily see how our profess
field fits “guite nicely" intoc a traditional Behavioral resg
paradigm. Behaviorism deals with the manipulaticn of the
external learning Enviroﬂment, or external events, to cause
some observable change in human behavior. Traditionally,

observable change in behavior, if relatively permanent, has




8]

srionally defined as learning by Behavioral Fsycholeogists,
ﬁlﬁﬂGE; Educational Technology has haé as its primarv orienta-

. in both research and practice, doing precisely this:

‘puched by Behaviroistic research paradigms is the internal

ni jve area, or the Cognitive Structure. Behaviorism simply

s not seriously consider this internal cognitive area of the

aAn learner, and does not attempt to explain learning and

stated that internal mental events were not open to

pirical research. Wundt divided psychology into twe divisions:

'SQ;IE psychical processes", such as physiological reflexes

vation." Essentially, Wundt decreed that higher level
'r} al processes could not be studied by observation, and,

lérefore, should not be studied. This type of classical Behavioristic

ttitude regarding research on human cognitive processes has
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persisted to the present, but is no loncer totally apprupri§
Internal cognitive events,; mentalistic events, have been i
about, experimentally examined and experimentally manipu135
leading to improved learning and changed behavier in a numﬁ
of empirical studies dealing with cognitive factors as indeg
variables. However, until guite recently, traditional Behay
has controlled experimental research in most serious researg
efforts about learning and instruction.
Wittrock noted in his AERA state-of-the-art address
several years ago: "A cognitive approach implies that lea
and instruction are scientifically more productively studied
as an internally, cognitively mediated process than as a dire
product of the external environment. The cognitive approach!
educational research is involved with understanding the relat
'
or interactions between the learner's cognitive processes ang
aptitudes; such as, attribution, motivation, encoding. memo ¥
cognitive styles, and characteristics of the external envirof
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 inter-
cognitive events not only external instructional events."
Finally (Wittrock), "In a Cognitive research paradigi
instruction involves stimulatiné the learners information pro
cessing strategies, aptitudes, and stores of relevant specifiC
knowledge in relation to the information to-be-learned.”
For Educational Communications and Technology to remdl

in the forefront of educational research, it is no longer poss



-

bniv & Behavioral research paradigm, internal cognitive
= snould be considered. However, one sericus caution
?aga:d- A cognitive orientation is not rea-ly new, it

S panecea, and it is not an area in which "we can generate

e adjectives of new jargon". Cognitive research is actually

:Eﬂn alder than Behavioral Psychology, and really pre-

_: . 11 vintage. Can anyvone tell me from what classical

iments. So before you get started in this area of research,

-uﬂ_ﬁ Mayer's delightful text Thinking and Problem Solving, 1977.

Study Summary

The present investigation experimentally examined the
cognitive variable of mental imagery representation in

of a set of learning strategies, under external stimulus

Internal wvariables are processes directly affecting the
| State of the cognitive structure during learning. Such processes

ge from: sequential and imagery mediation, assimilation and
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processes are influenced or reflected in 2 number cf lecarnig
strategies such as, paraphrasing, mathemagenics, hierarchicg
rules, concretizing, mnemonic memory technigues, and generag
rules. Within the context of the present study, learning is
synonomous with information processing. Additionally, learq
has been operationally defined as a three step cognitive prg
of: aEstractinn; encoding, and retrieval. Abstraction is
selective perception of to-be-processed information, encodin
is the mental storing of information and retrieval is the se
and decision process leading to recall.
Both internal and external wvariables were considered
in the present investigation, the specific internal variable
concern in this study was mental imagery mediation (e.g..
representation of stimulus events). The imagery mediation
cess was operationally related to a set of three information
processing strategies that varied in the amount of cognitive
organization they tended to impose upon lnformation during
learning. The three levels of the strategy variable were cﬁ:

the copy strategy, the relational strategy, and the hierarc}

strategy.
The information processing advantage of the copy

strategy is that it reguired the subject to form a vivid meng
image of the perceived wvisual stimulus display. The ﬂﬂvﬂlﬂt
of the copy strategy was based upon the general research cong
that imagery mediation facilitates learning due to the infoil
tion processing advantage of dual-coding. Dual-coding is the
multiple encoding of processed information into a anuentiaL

le.g., verbal trace) and a spatial code (e.g., imagery tracel
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Brhe relational strategy provided for the processing

be of dual-coding as well, however, the relaticnal strategy
;; step farther to facilitate information processing with
f‘f a peg-mnemonic memory procedure. A peg-mnemonic
ocedure will facilitate the assimilation and accommoda~-
. to-be-acquired information by providing a pre-existing

5_ e framework for the newly learned information. The peg-
.f;c technigue employs the same process as a rhyme mnemonic,
?-the pre-learned conceptual pegs in this case were a set
sre-learned images instead of a rhyme. The psychological
fﬁf this memory technique can be found in David Ausubel's

f:hgful learning theory." Ausubel notes that relevant

.'lnl being available in the cognitive structure facilitates
'-Hnsimilatinn and accommodation of new information. Relevant

% able information will tend to provide a cognitive organiza-
Hal framework that will facilitate the encoding of new informa-
8n, allowing for meaningful learning rather than rote learning.

The hierarchy strategy had the processing advantages of

Sl

fhﬁh bit of imaged information into a logical network of interrelatec
#;ta. With this memory strategy, the subject was able to relate
.I”-Eh imaged bit of information to the next most logically related
'.;Itiﬁn of information during information processing. Encoding

8w information into a logical taxoncomy allows the subject to




in terms of content meaning, and psychologically related in §
of the individuval's meaning interpretation. This newly forgl

cluster of information tends to be more stable and clear thy

memory traces without a taxonomic interrelation of ihfﬂrmati%
Additionally, the formation of a mental hierarchy of inform:
will tend to facilitate the search and decision process durif;
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 tends
be stored in a network fashion. Secondly, by imposing a hier
structure on input material during encoding, subseguent searg
and decision activities leading to the effective retrieval of
available information tends to be facilitated.
The external variable examined in this study was tha
visual stimulus complexity variable. There were three levels
of the visual complexity variable ranging from simple to comp
in visual design. The visual display levels constituted thej
visual portion of three slide-tape instructional programs ma
up an instructional presentation about the human heart. The
relevant to-be-learned academic information presented in each
program was identical. 1In the 3 instructional programs, the
three levels of visual complexity varied only in the amount ©
irrelevant data contained in the visual display., The first 16
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. The second lﬂﬁ



1

J
y
iieual complexity variable was the intermediate visuval display
.;Ested of a detailed color illustration of the heart and its

':-h this visual design, relevant focal information and

An additional area of interest in this study was the

qfrinn of information over time. It seems likely that if learners
3 be taught to use effective learning strategies that facilitate

the acquisition and retrieval of learned information, the delayed

f$ﬁkfinn of data would be improved. The delayed retention was

h#uneﬂ in this study after a period of one week.

I would now like to provide a brief overview of the
Heoretical and experimental literature in the area of cognitive
fgffning strategies.

The human learner will develop information processing
..ﬂtﬂgiﬂs during development by the interaction of the genetic
félf and the social environment. Such natural information pro-
E%Eﬂﬁlnq strategies are referred to as cognitive style: (Kagan, Moss,
;ﬁieqel. and Hunt). HNatural processing strategies of this type have
%iliﬂ been referred to as executive systems (Gagne). Gagne implies
f%hat all aspects of the cognitive self are controlled by such

;
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sognitive strategies. These natural information processing €
seem to be guite permanent in nature. Rigney has investica
relationship between internal cognitive information processij
functions, natural learning strategies and training learneri
general learning strategies and concluded that a learning stg
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 how
learn and how to retrieve what has been learned; as the pr
objective might in fact, be done best by an instructional
system, and having been taugh£ these skills, students might_g
fit more from an instructional system with the primary object
of teaching content."

Investigating strategies and learner ability Goldma
and Hudson compared high, middle, and low guality point aver:
subjects, and ccncluded that learners differed on type of
strategy used to acguire information but not necessarily on @
levels. This result implies that strategies are critical in
determining academic success. In a discussion of learning
Bower feels that schools should teach memory and retrieval 5:
as a part of the curriculum, he notes that such strategies &
eritical for intellectual development as learning basic sub)él
Dansereau, hctkinson, Long, McDonald found that an exclusive
concentration on instructional technigques may force learners §
adopt non-transferable or inadequate learning strategies. Dafg

et. al., defined a learning strategy as a method of cognitiveé



experimental work in mathemagenics, meaningful learning
imagery mediation. Of the three strategies designed and

. the paraphrase strategy based upon advance organization,
-;iimﬂgér? strategy, based upon imagery representations of

§ proved highly successful.

0f specific interest to the present investigation is that
jse of imagery learning strategies has been found to be promising
- her of researchers in prnducing significant facilitative

ects upon learning. Danner and Taylor found that their relational
condition proved most eff&cti;e in learning paired-associates.
Fxﬂnal imagery subjects were instructed to form an image of the
at would relate the stimulus and response terms in some way.
:;;pnditlun proved most effective over an integrated illustratior
fésentation of the pair and an integrated illustration plus imaging
illustration condition. Their results may be interpreted in

5 0f a more meaningful learning of information when the subject
'FL“Enerating his own particular image between pairs. Similar

el

i8501lts were reported by Persensky and Senter who instructed subjects

4A




during imagery strategy use, oI during the perception of & pi§
presentation. Dealing with a sentence learning task, Andersgp
Hidde reported an interesting and unexpected result using ag)
experimental design an incidental learning task. Subjects we
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 ang
retention test was given about sentence content. The imagery
produced a dependent mean score three times higher than the
meaning group.

Research with content-independent imagery learningﬁ
gies has generally concluded that strategies can be effective]
significantly facilitating information processing. However, ¥
current trends in the schools are still towards more traditiodl
uses of external instructional strategies rather than interndl
cognitive learning strategies. Weinstein noted, "We tell oul
students what to learn but we say nothing about how to go a-#
learning. The assumption that the abilities involved in lear
are either innate or naturally acguired by every child is prd
incorrect.”

As I mentioned earlier, the experimental design imp
a 3 x 3 x 2 mixed analysis of variance with two between-sublEs
factors and one within-subjects factor. The first between-
factor was type of learning strategy (copy, relational and hi
The second between-subjects variable was wisual stimulus co

{simple visual design, intermediate visual design, and complé

YL




= gesign). The within-subjects factor was retention of

& ticn over time (immediate and delay of one week) .

Two dependent measures were used for data collection.
ﬁ}masures represented different types of information the learner

acquire from the instructional materials. A cued recall

tnation, this measure was called the Terminology and Compre=-

test. The Terminology and Comprehension test measured

l) 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.

*h part of the drawing test represents a measure of a different

davel of information that could be acquired from the visual instruec-

Blonal display. Part I, Name Part/Any Placement, represented a
3

ifple list learning information processing task. In this case,

E?-Eubj&ct had to acquire the names of the parts of the heart
ily, and be able to list them on his or her heart sketch. Part
EIgFﬂrt Named/Error of Placement, represented a spatial learning

i5X. The error of placement score was derived by tallying the

,?Mber of parts of the heart correctly named but incorrectly placed
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on the surisct's heart drowing. This measure identilics sn adg
tional &spect of information processing beyond retention and
of a list of names. In this <case, the subject must not only
the part name, he or she must alsoc learn its correct location)
within the set of all parts. This learning task represents a
higher level of, or more difficult, learning than simply learg
the list of parts since now spatial information must also be
acguired. A low error score indicates that the subject tend=f
to acguire the location information and a higher error acure;.
indicative of the inverse. Part III of the drawing test repre
a measure that evaluates information acguisition at a more dii
learning level than list learning (Part I) or spatial 1earni@}
(Part II). An additional level of information must now be acg
"how each part of the heart functionally relates toc the next p
adjacent part during heart operation®™. For Part 111, subjects
were reguired to indicate on their heart sketch parts of the
that functionally related during heart operation. The under:
standing of these "part-to-part" relationships and "among parl
relationships represents a conceptual knowledge of the hagicﬁ
tions of the heart during the diasteolic and systolic phases &
operation. This relational concept knowledge is clearly a da
level of information processing than list learning or spatial
learning, and a more difficult learning level.

I won't ao inte a detailed discussion of the experl
procedures, subjects and apparatus. Additionally, at the P
time, a comprehensive review of the resulting data sets wou 18

far too time consuming. However, I will provide you with a @
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s the results, in terms of discussing the dependent

and independent variables and their effects. Also, I

Fall or Winter 1982,

JELES

* ee strategies. The hierarchy strategy was significantly

?Q}ehensinn test. No differences occurred on the list

o

resulting in the Second Order Interaction. Increased
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infrnrration proceseing. The netwosk cluster of cdata would als
provide for established retrieval cues to facilitate the reca}
information within the cluster. The retrieval cues in this cg
may have consisted of the supercordinate information in the stc
network. Additionally, once this single network of informatic
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 this 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 the processing advantage of dual-coding. This strategy
provided for the additional processing advantage of a peq-mneﬁ
system, making pre-learned information available in the cngniﬂ
structure to facilitate future learning. This condition provi
& cognitive context to relate new information to form the ins
tional program. During encoding, new data could be efficient
assimilated to the cognitive structure heca?se of this prelearzl

available information. The relational strategy differed siqnq

cantly from the copy strategy on Part 111 of the drawing test.

This difference approached significance on the Terminclogy and

Comprehension test. However, the two did not differ on Part 1!
or Part II of the drawing test. The peg-mnemonic system uﬁingj
!

imaged cognitive pegs, was a slightly better information pro-

cessing strategy thanm the copy strategy, employing only dual-cf
as an information processing advantage.

17



*€he copy strategy had the processing advantage of Jual-
§% imagery mediation. This allowed the subject Lo stors
-ﬂéada and a complementary propositional code. Multiple
Be of this type prove to be effective devices to facilitate
thThE copy strategy had the disadvantage, however, of a

srocessing; in other words, the iuhject imaged the entire

mfg&rsls, of perception, imaged mediation. The difference in

_ The external domain of instructional design considers
J?l.tErials are to be seguenced and mediated. This is a critical
ideration when making decisions about solving instructional
a‘Frnblﬂma. The results of this study in this regard generally

£.tnent the findings of classical research in this area. The

_,? visval display provided for the most effective and efficient
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information processing. This display contained essentially rg
vant information with enough background to give a logical cong
to the drawing. The simple visual display tended to minimize
abstratcion process and permitted the subject to put more timg
and effort into encoding the information. The intermediate vyjj
display contained an approximately egual amount of relevant ag
irrelevant information. This tended toc make abstraction more
cult, because of this the intermediate visual display was less
effective than the simple. The complex visual display contaip
more irrelevant than relevant information, this cﬂnditiap WOl
tend to cause a debilitating effect to occur on information
cessing. The complex display reguired a maximum abstraction §
and effort. By maximizing the abstraction effort, the encodi]
stage of information processing suffered. This situation may
caused less relevant data to be ultimntuiy encoded into the o
tive structure. The most effective external conditions for
materials are those reguiring a minimum of abstraction (e.g.§
separation of relevant from irrelevant) by the learner.

This study implies that instructional system resed
should consider both the external and the internal conditions
learning and specifically research in cognitive areas. Futul
research in the area of learning strategies should consider
design and refinement of various types of cognitive learning
strategies. The basis for developing these strategies shouls
functionally related to the organic mediational processes 4;
in the cognitive structure during information processing.

tionally, external conditions should be evaluated relative
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:iness when certain types of learning strategies are used.
lining strategies have been designed, tested, and refined,

ould become a critical part of the learning of school students
. rimary years of intellectual development. Learning strategies
_hecﬂmﬂ second nature to students in a similar way that the

.a;e rules of multiplication have become second nature. At

int, this critical variable in learning ability, acquiring

itive learning strategies, is left to haphazard development

e learner. Although researchers in instructicnal systems
spproaching the issues related to internal cognitive facotrs
4ﬁ1: gspecific affects upon learning, as Weinstein has indicated,

i5 left to be accomplished.
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Introduct ion

Research on the topic of learning strategies and naturally g
information processing strategies is currently receiving a signif '.
amount of attention in the areas of Cognitive Paychology and Exper
Paychology. Learning strategies investigated relate to the interg
cognitive representations of information in imagery and sequent
Additionally, such learning strategies tend to be independent of g
fic content to=-be=learned or the specific instructional method., °
following study further investigated the research topic of content
independent learning strategies. Specifically, two learning strat
were evaluated for facilitating learming on two types of informa
processing tasks. The two strategles evaluated were the Network S
and the Rote Strategy. The Network Strategy had the information p
sing advantages of imagery, a peg-mmemonic and a hierarchical rets
gystem. The Rote Strategy elicited a stimulus-response type of
Stimulug-response learning, or incremental learning, can be define
rote learning and iz the opposite of Insightful learning or a hypd
testing type of strategy. The two information processing tasks
spatial learning and concept learming. The Network Strategy was
on both learning tasks and the Rote Strategy performed such like !

control group on both the spatial and the concept task.

Summary of Cognirive Learning Strategies

The current emphasis with research in cognitive learning stf3
while still theoretical in nature, has stressed content-independs
learning strategies. The content-independent learning strategy

tively independent of a specific academic discipline, course sub}
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serructional method, (Rigney, 1978). Therefore, the content-independent
rning strategy could be used across subject areas to help learners
srquire facts, concepts or procedures. The content-independent learning
"-“tﬂu; investigated operationally relate to the mental or cognitive
anipulation of information to-be-learned, and have been aimed at improv-
> the general information processing skills of the learner (Dansereau,
long, McDonald, Actkinson, Ellis, Collins, Williams, Evans, 1975).
poereau et.al. (1975) have concentrated on imagery learning strategies,
saraphrasing strategies and question/answer mathemagenic learning

ategies, 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.
Congistent differences between the three
training groups indicated that the paraphrase
and Imapery techniques should undergo further
refinesent and testing, the question-answer
astrategy should be dropped.”

&£ ontent-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 represemtations of Information

usually facilitates memory by factors rang-
ing from 1.5 or 3.0, (p. 588)."
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Learners can ba taught to use specific information processing
learning strategies that relate operationally to the cognitive repy
gentational systems, however, a number of naturally occurring
informat ion processing strategies have been identified by Bower
Bower (1972) points out that learners do develop information proce
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 copnitive representational systess.
search for meaning strategy the leamtlr COompares new {nformation &
existing information in the cognitive structure in an effort to ff
ing in the new information. This behavior was originally noticed
Bartlett as early as 1932, and he labeled it "effort after meanin
(Mayer 1977, p. 107). The generative rule strategy is actually :
tual rule. The concept rule allows the person to efficiently deal
sti=ull by allowing the categorization of information into a ~-"_
catagory or ocut of that category.

The mnemonic pqp*nﬂ system is a particularly powerful
strategy. The mnemonic pegword usually involves imagery, such "_.
loci method or rhyme snemonic method. As many of you may have obé
a mnemonist showman can easily recall 50-60 individual names perts
after hearing them once! Finally, the hierarchical retrieval SE

cperates on the idea of "clusters" of information being stored,
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luster of data being logically interrelated forming a network or hier-

For example: 1f you have 100 items to recall, and can identify

pry 100 independent bits of information! In this case each cluster

wresnts a stable and clear set of stored information. Additiomally,

nts in the cluster, could be easily recalled. The idea of memory sets

the storage of clusters of information is directly related to Tulving's

§ '| and operationally defines the= as an acquired skill. Essentially,
fagne considers learning strategies the acquisition of skills involving
learning how to learn.’

However, while a number of learning strategies which regulate in-

srmation processing do occur, they will tend to vary in effectiveness,



Design and Procedures

The present study further investigated the tepic of cogniti
ing strategies. The two learning strategiles evaluated were the
learning strategy and the Rote learning strategy. Learning p::f”
wae evaluated on a concept learning task and a spatial learning
To-be-learned content inforsmation was presented to learners via a
tape instructional program on the topic of the diastolic and =ys
operations of the heart. There were two media formats making up
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, a one week d
testing. The experimental design of this study was a 2x3x2 :lilﬂ-.

of wvarlance with repeated measures.

Color Illust

Line Drawil Elides .
G S1ides

Networking Strategy

Immed iate

Testing Rote Strategy
Lontrol Group
Hetworking Strategy

Delay

Test ing Rote Strategy

Lontrol LToup

Example of experimental desipgn.
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.'r The network learning strategy was a coabination of a mnesonic peg-

3 strategy and a hierarchical retrieval strategy (e.g. previously
sgsed in Bower, 1972). Subjects using the network strategy had the

" ormation processing advantage of imagery, a mnemonic memory device,

nd a hierarchical retrieval system. Subjects learned to use the network
-:.-.: in a training session conducted by the experimenter. Through a
ailed set of explanations and practice they learned how to; form mental
'.". usé & peg-mmemonic and use a hierarchical retrieval system. The
ste learning strategy group learned to perform a stimulus-response type
earning. They learned to memorize by assoclating each element to the
element in the set of to-be-learned data, until the entire set could
be recalled, This "mental asscclation' of stimulus elements resembles a

wnical rote learning procedure students often use in academic learning

i _' Subjects consisted of B0 graduate and undergraduate students from
‘Ohio State University. Subjects were pre-tested via an interview to
ermine prior knowledge with the content material chey would learn later
l diastolic and systolic heart phases). Significant prior knowledge
& were mot evident. ALl 60 subjects were then randomly assigned to
N of the three strategy groups; (1) networks, (2) rotes, (3) controls,
Subjects were trained on the use of their strategy from a set of
.'HHP&HE ingtructions read to them by the instructer. Each strategy
tining session lasted 30 minutes and subjects were kept on-task for the
_.::-- tire 30 minute period. Subjects were trained in small groups of 3 to 6
:' @ time, Subjects learned and practiced their strategy by viewing a

of of 16, 2x2 slides. The slide set consisted of illustrations of a
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vater pump filtering system, with one slide showing the overall system
and the 15 other slides showing each part making up the system. Each
glide 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 medis
quality of the slides. Their evaluation sassion lasted 30 minutes. The
training slide set was shown to the controls to avoid contamination eff
due to advance organizatiom.

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 vissalization. Ome program consisted of slides that were 1
drawings, the other program consisted of a set of slides that were color
artist illustrations of the heart. The slide-tape piLogram lasted exact
22 minutes. After the program was over two dependent measures were giv
subjects. One measure was a concept learning task, the other a spatial
task. The concept learning task was a 20 item multiple-choice test wh
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 1llustc
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 sl
tape program. This was done to eliminate any contamination dus to tYPE
of cues provided in the drawing and the type of slides seen in the slﬂ

tape program. Subjects seeing the line drawing slide-tape program
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received the line drawing spatial task measure; subjects seeing the

': justration slides recaived the illustration spatial task measure. The
"';-1.1 task was a cued recall task and had 17 possible points. Both
the slide programs and the dependent measures were adapted from Duyer
(1967). One week later subjects received both dependent measures again

2e a measure of long term retention.

Results & Discussion
- Two separate analysis of variance with repeated measures (AROVR)
were conducted on the dependent measures, one for the concept learning
task, one for the spatial learning task. The statistical design implied
"'i'ixjxi AHNOVR. Follow-up tests were conducted on significant effects,
ere 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
ems of relational concept questions and conjunctive concept questions.
L he concept learning measure analvsis vielded significance on the strategy
iable, F,(2,54 df) = 5,004, p = .0l. Follow-up testing found the
ﬁttmtlt strategy (X.= 12.98) to differ significantly from the control
group (X.= 9.73). The network strategy (%.= 12.98) did not differ signi-
: f'-fi':lu:lr from the rote strategy (X.= 10.4), however, the mean's differ-
: ence approached significance. The rote strategy (X.= 10.4) did not differ
v 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
& concept learning task. Interestingly, the rote strategy did not differ

Eiﬂ-ﬂifil:ln.l:ly from the network strategy, indicating that even a low

level information processing strategy is better than no strategy.
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Howewver, it can be argued that the controls did use their owm idio-
syncratic strategy, vwhich may have been similar to a rote strategy since
these two means are so close (e.g. X,rotes 10.4/X,control= 9.73).

Mo significant interactions occurred in the concept task analysis,
The time variable yielded significance F, (1,54 df) = 36.3, p = .004,
indicating & 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 messure. The subject
had to correctly label each part of the heart discussed in the slide-
tape program. Analysis vielded significance on the strategy variable
F, (2,56 df) = 13,9046, p = ,000l. Follow-up tests indicated that the
network strategy (X.= 12.%8) differed significantly from the rote strate-
gy (X.= 8.93). The network strategy (X.= 12.98) differed significantly
from the contrel (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 process
advantage by allowing them to more effectively encode information from
slide-tape program for later retrieval for performance on the spatial
ing task. The rote learning strategy apparently acted such like the 1,_
idiosyncratic learning strategies in the control group. It can be conc
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 a
an information processing disadvantage when compared to the network stE

The strategy by time interaction was significant, F,(2,54 df) = 1l
p= .0l. PFollow-up testing finds the source of the interaction to be

the rote strategy and the contrel. The network strategy means did not
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I fer across the time period of one week (X, inmediate= 13.3; X,delayed=
-.'..55}- However, & slgnificant amount of information was lost between
-' qmmediate and delayed testing period for the rote strategy (X,
jmzediate= 9.95; X,delayed= 7.90), and the control (X,immediate= B.45;
f delayed= 5.25).
.~ The strategy by time interaction results are particularly interest-
wg since the network group clearly outperformed the rotes and controls
t‘m; of retrieval over the time period of one week. The conclusion
L * this is that an effective information processing strategy does im-
the encoding of information as well as the retention of information
;:_.J_." retrieval. Interestingly, the control group's idiosyncratic

. ping strategy was quite similar toc a rote strategy, since these two

. The other interactions in this analysis were not significant. 5ig-
“ance was found on the time variable, P=(1,54 df) = 35.34, p = .000L.

oWever, this result is not interesting and simply indicates a general

!.::f ﬁ'!'l.uti:m, can be effective for typical learning tasks. Finally, it

(1

1 ]
£f08 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 t
ing situation. Further research is needed in the area of content
independent learning strategies. PFuture research efforts should
specific strategies that can be used by learners to facilitate t
learning on typical academic learning tasks. A key factor im sy
on academic learning tasks is the type of cognitive informatiom g
ging strategy used by the learmer,yet little applied conclus
been made in this vital area so learners can be provided with a

of learning strategies aimed at facilitating their learning.
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= of the exploratory research reported in this paper was to examine
ips among teaching style orientations, expressed perceptions of

ime faculty in a dental auxillary program at a large teaching

¢ teachers who, regardless of their competance, serve as models for
#ind'a teaching behavior. Second, personal values and philosophies

to personal theories of teaching. And third, Hunt reasons that in
":*'.- _.t'.ur-dny activities of the classroom, teachers continually formulate,

' revise hypotheses about relationships between teaching and

n . Over time, each teacher's findings aggregate into a point of view
plicit theory." Such theories are idicsyncratic because the

ger's personal characteristics and the environment in which he or she
Ches influence the hypotheses formulated, the outcomes of the "tests" of
ypotheses, and thus, the conclusions. BAmong teachers then, such

OCies vary in richness of detail, strength, and comprehensiveness.

tions and beliefs are reflected in the ways teachers structure learning
b (Janesick, 1977), select curriculum materials (Duffy, 1977), and

alize students (Hunt, 1976). To some degree, teachers appear to plan,
with students, and perform other teaching activities in ways that are
Istent with their implicit theories.
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Argyris and Schon (1974) contend that people may have inconsistencies begy
their espoused beliefs and their behaviors. The authors say that if a
situation demanding behavior or theory change is to occur, "events musk
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 expli
their implicit theories, is an important precursor for encouraging chang
Enox (1977) confirms this notion:

Usually, when an adult sets out to learn about something it is relats
a large amount of experience and information that the adult already
possesses. The person's current understanding of the topic or proble
typically organized around his or her previous encounters with it. f
1977, p. 428) '

Teaching Styles

Teaching style typologies represent another way to understand how teachst
view their roles. The Teaching Style Q-Sort, developed by Michael Heikk
(1977) ; is designed to identify teachers' tendencies toward four diffe =
teaching orientations. These four families of orientation are described
Bruce Joyce and Marsha Weil in their book, Models of Teaching (1977). 1
social interaction models emphasize interactions among the student, othe
people, and society. Priority is given to social relations and creatind

self-image, and creativity. Behavior modification models emphasize
careful delineation of goals and objectives, the measurement of obse
behaviors, and the establishment of external conditions to shape s
learning.
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of Teaching

::-;,. links between teachers' perceptions of their teaching and actual
practiﬂﬂﬂ- several class sessions were observed for each teacher in
nla. A modified version of Goldhammer's (Goldhammer, 1969) method of
was used. This system consists of recording in writing what is
i heard in the classroom as completely as possible.

e of the observer is to record perceptions, not to make inferences.
~ lyses involve detecting patterns of behavior. 'This is done by

:. the notes for the repetitious use of particular behaviors, reading
btes for substance, and then deleting value judgments the observer has
‘hssigning patterns to catagories is then accomplished by fitking
jons to sets of patterns.

1y, these patterns of behavior are arranged in a hierarchy by evaluating
F relative importance in terms of three criteria: saliency, fewness, and
ability. (Carrier and McInerney, 1981)

ting Styles
her factor which may contribute to how teachers deliver instruction is
gested by the research on learning styles (Price, Dunn & Dunn, 1977; Sadler
Btmick, 1978). Learning style refers to an individual's characteristic
i _I:' gaining, processing, and storing information during an educational
Brience. Learning styles are considered to be relatively stable traits
el affect a wide range of behaviors. A prominent theory base for the
BiCent of learning style emerges from the work of David Kolb (1975, 1981),
roposes a model of experiential learning to explain adult learning
35e5. This model posits four major stages which are cyclical in nature.

he concrete experience stage, the learner must become actively involved in
Periences. These experlences are then reflected vpon from several
Ctives during the reflective observation stage. BAs a result of this
*Clion, the learner begins to formulate abstract concepts (abstract
alization phase). In the active experimentation phase, the learner

y 5
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attempts to test the implications of these new concepts and begins to fg
generalizations. Althouth a progression through all phases is considere
important in the learning process, Kolb and others have found that many
learners exhibit strength in some area(s) more than in others.

Kolb's research, using the Learning Style Inventory, has revealed four
distinct learning "types" which he has labeled accommodators, assi:uimhui
convergers, and divergers.

i

Accommodators. This individual's strengths lie in concrete experience a%
active expoerimentaion. Accommodators like to do things, they becoma .
in new experiences. This person will rely on others more often than on
personal analytic abilities for information in problem soclving situa ,
the theory doesn't appear to fit, the accommodator easily discards it. T
person is at ease with others but is sometimes perceived by others as :
impatient.

Assimilators. Unlike the accomodator, this individual is more likely tq.
re-examine the "facts" if they don't fit the theory rather than to dis
the theory. Favoring abstract conceptualization and reflective cbservati

reasoning. Such a person is less interested in people and more concerne
models.

Convergers. This individual's dominant learning abilities are abstract
conceptualization and active experimentation. Convergers are best at apd
ideas to practical problems. They do well in situations that require a
correct response. Relatively unemotional, they prefer to deal with
rather than people.

Divergers. Just opposite of the converger, the diverger excels at concrel
experience and reflective observation. This individual is imaginative, o8
at viewing concrete situations from many perspectives--a good brainstormes

The diverger is interested in people, tends to be emotional, and has b o
cultural interests.
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aix faculty members, or 17 percent of the faculty in the Dental
Program responded to the four instruments, Five of the teachers
r » the Dental Hygiene Program, and one teacher was from the Dental
5 Program. Participation in the study was voluntary. The teachers'

4 mation was usually based on their willingness to learn more about their

f the teachers were between 2B and 58. All had bachelor's degrees; five
n working on an advanced degree. Two Of the degrees were in
; The number of years teaching varied between four and fifteen, with

._"J*.'- One hundred and sixty-three dental hygiene students, or 99 percent

a. enrolled in a two-year certificate program, responded to the Learning
'-:'-Iff:_: kgain, participation was voluntary. Students were asked to
T *-'atter class if they were willing to complete a survey about preference

- ins tion.

_ lents in the dental hygiene program were 99 percent female, between the
of 19 and 25. Typically, a student possesses a high school diploma or an

i 1:f;j‘-‘ g Style Q-Sort

Iy

) ~h {Pppendix A) allowed the investigator to examine questions
felated to the value and attitudes of the teachers. This inventory consists

<% statements, each of which reflect one of the four families developed by

o

"' and Weil. Examples of items from each of the four families are:

<04



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 unigue
development.”

o Behavior modification. "The sequence of learning should be broken
into small units to assure success at each step.”

The Q-Sort technique forces all 28 items into a 7 point continuum rane
1 ("most unlike my teaching") to 7 ("most like my teaching"). Two

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
represent a specific family.

Teachers were given 28 note cards with one of the 28 statements, They!

asked to sort out the cards into piles according to the cmfigural:ima
aboing,

Teaching Style Q-Sort raw and mean were recorded for each teacher.
highest and lowest score by family was noted, as well as the highest &
lowest score for each teacher. The mean score by family was mr@d: :
national mean. (Heikkinen, 1977)

Through factor loading, Heikkinen (Heikkinen, 1977) has shown a close
relationship between Social Interaction and Personal families and betws
Information-Processing and Behavior Modification. Validity and reli
this instrument has been described in detail elsewhere. [Heikkinen,
Steel and Torrie, 1960; Comrey, 1973)




rose of the interview (Appendix B) was to assess the attitudes, values,
aching methods of each teacher based on a verbal self-assessment. The
' «d questions required the subjects to formulate their own answers from
a1 experience. Questions focused on the subjects' assessment of their
1 style, student characteristics, teaching strategies, and course and
aylum design. Examples of questions are:

.
£ you could use three words or phrases to describe your teaching style,

would they be?

3t would a successful student look like when she or he finished your

e

| _, '3 suppose you could design your classes in any way you wanted. What
i they look like? If you could design the academic requirements of
-4 dﬂpartment; what would the focus be?

Lx 3 to the interview were examined by classifying according to family.

{8 classification was done by first examining the substantative content of
laching Style Q-Sort statements by family. Interview responses were then
1 ;:ru':'._- for each teacher. Based on this summary, teacher responses were

W] according to how closely the content of the responses matched the

¥itent of the family statements. This ranking was compared to Teaching Style
=8l mr-as .

ontent validity of the interview protocol was assured by pilot testing
Binstrunent on two college professors.
':' _':"-;*: bom Observation

" ]'—E‘d'lﬂlque was used to identify actual classroom behaviors. The

#Euation system was based on a modified version of Goldhammer's note-taking
" The purpose of this note-taking procedure is to portray the

BESTO0m activities abjectively and comprehensively so activities can be

7
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reconstructed with as much validity as possible. The investigator re
everything that was seen or heard without interpretation. Data was 3
by scanning the notes for repetitious behaviors, labeling patbterns, a
arranging the patterns in hierarchical order.

),

at this point, behaviors typifying each family (Appendix C) were compar
classroom behaviors. Based on classroom behaviors, each teacher was 15
to one of the four families. The assigned family was compared with
on the Teaching Style Q-Sort and the interview. The purpose of this
corparison was to determine if the teachers' espoused-theories-of-teach
(what they said they did) were the same as the teachers' theories-in-pg
(what they actually did). The cobservations were also examined for .
a group in order to make general observations about the group as a whol
test for validity or reliability was done on the modified instrument,

Learning S5tyles Inventory

To assess learning styles of both the faculty and students in cur saml
administered the Learning Style Inventory (Kolb, 1978), (Appendix D), &
self-report instrument that can be administered in approximately ten mi
It consists of nine items with each item consisting of four words. Foz
example, one item consists of words "feeling, watching, thinking, doing
Respondents are asked to rank order the items according to how well par
characterizes their learning styles. One word in each item represents
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 giw
each of the four learning dimensions (Appendix E). In other words, -‘.'-
individual emphasize concrete experience more than reflective cbse
The second type of information gathered is a combination score which i
the degree to which the individual emphasizes abstractness over CONCIES
and action owver reflection.
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po1f reliabilities for the two combination scores (ACCE and ReRD) are
| for the five samples reported in the manual. Reliability
eients for the single scores (AC, CE, AE, RO) are somewhat lower and
” q groater range.

. ‘ » Fall quarter of the academic year, the investigator met with the
.._:.i‘.. 1lary faculty at a staff meeting to explain the purpose and

jures of the study. Winter quarter the 38 faculty members were called to
ine their interest in participating. late Winter quarter and Spring

T the Teaching Style Q=Sort and interviews were administered to six

." Spring guarter classroom observations were done. The Learning
Iumtﬂl.‘.]l" for teachers data and students were collected as parkt of

¢ study (Carrier, Newell, and Lange, 1981.)

ing Style Q-Sort and interviews were dene individually with each
e or. The Teaching Style Q-Sort was completed first, in about 20
jnates. Then immediately the 45-60 minute taped interview took place.

) teacher was observed twice for 45 minutes. One teacher was observed for

)
'-i'._t Wiz

e Carcier, Newell, and [ange study, the Learning Styles Inventory
iwed by faculty through the mail, was completed individually and
‘-.=." Students completed the inventory after class time.

Ehe end of the study the investigator discussed the results of the study
it four of the teachers and mailed results to two of the teachers. wWhen

&d, the investigator commented on the positive aspects-of each teachers'
BIdS and made suggestions for improvement.

Parning Style Inventory and Teaching Style Inventory sScores were

‘.Ed- In addition, the score of the teachers' Learning Style Inventory
pared with the score each perceived the students would receive on the
SSLOrY.  These scores were compared with students' actual scores.

9
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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 compared
the national mean.

Teacher 4's highest individual score (36) was in the social interackine
family. This was also the highest score of all teachers for that famils
Teacher 1's lowest individual score (26) was in the social interactis
family. This was the lowest of all teachers for that family. '

There was the same kind of consistency bebween scores by family and tes
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 1 (Behavior Modification).

The teachers' mean for the social interaction, information-processing, |
personal families were very similar to the national mean. The tes :
score for the behavior medification family was significantly lower theq
national mean.

Interview

Table Z shows the ranked family orientation for each teacher after sSum
responses to the ten questions were analyzed.

Three of the teachers' answers to the interview questions indicate a

I
preference to the information-processing family. Teacher 6 provided agf
example of this kind of response.

QUESTION 1: If you could use three words or phrases to describe
teaching style, what would they be?

10
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B her 6 "Organized, structured approach, clinical application. I
; try to create in the students an appreciation for the
subject, for the body of knowledge."

 the teachers indicated an orientation to Social Interaction. For this

L, the response to Question 1 was:

ar 4: "Like small groups, inquiry, discussion, application
oriented.”

he teachers indicated an orientation to the Personal family. Their
snses to Question 1 were:

wacher 1: "Participation in students, encourage students to be
self-directed, provide guidance rather than direction."

her 2: "Open, guestioning, enthusiastic. I think content is neat,
and students are neat. I get turned on by it."

was a difference between the responses of teachers who scored the

est and lowest in each family. Question 2 serves as a good example when
ing at the differences between the opinions of Teachers 2 and 5. Teacher
weed highest on Personal and lowest on Information-Processing of all the
hars. Teacher 5 scored highest on Information-Processing and lowest on
Al of all the teachers.

2: Some pecple feel that the teacher is responsible for the
students' learning; others feel it is the students. How do
you feel about this issue?

Teacher 2: "I agree with both statements. They are mutually
responsible.”

':':“-* BE 5 "It's the students responsibility. Teachers only have to
present material in a form students can understand.”

IEEE!:i.ﬂnﬂ-

x J of Table 3 shows the family each teacher was assigned to after the
S100m observations were done. Generally, the families to which each
ﬁ':e: was assigned for observation were the same as the interviews and

:
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observations. As an example of an exception, Teacher 6 was assigned to §
Information-Processing family based on the interview and to the Behavigp
Modification family based on the observation.

The following is a summary description of the teacher cbservations:

o ‘Teacher 1. Friendly; open; lots of interaction between teacher and
students and among students; lively class climate; little note-taking
interaction changed from lecture to dialogue; reinforced students fi
answers; open nonverbals; moved arocund; climate caused discipline ag
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.

© ‘Teacher 3. Open; supportive; creative; used examples from own e
provided feedback throuwgh paraphrase; posed open-ended questions;
questions required students to synthesize and evaluate; lots of dial
and interaction; asked for students' opinions; little note-taking; s
nonverbals.

o Teacher 4. Lecture: content-oriented; seemed to be content esxpert
many examples showing application; asked few guestions of studentsy
interaction; much note-taking; fast delivery; good eye contact;
nonverbals.

Seminar: Lots of question-asking; evaluated; synthesil
interactive; acted as resource; open; humorous.

© Teacher 5. Rigid lecture format; went through glossary item-by-its
content-centered; repetitive; much note-taking, didn't reinforce st8

guestions; supplemented with many examples; restructured nonverbals
intonation good.

12
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fl »r 6. Lecture mode; organized; minimal interaction; relied on

=T

W on recall level; lots of note-taking; students mumbled during
Seture; Narrow nonverbals.

!

: »; little question-asking; provided answers to own guestions;

L
'-|

]
T
o Styles Inventory

S 4) In the sample of five teachers (Teacher 5 was not given the Learning
ventory) , two were divergers, two were convergers, and one was an
Sodator. With this size sanple, no generalization can be made about the
nship of teaching style to learning style.

.‘"| arasting to note though that none of the teachers perceived the

,_L 3 learning styles to be like their own learning style. This is a

fent outcome than determined by the Carrier, Newell, and Lange study.

ir study, 82 percent of the teachers perceived the students' learning

2e to be like their own. Approximately 78 percent of the 26 teachers

b e -:e accammodators or divergers, 84 percent of the students were

tm:s or divergers. And, 82 percent perceived their students as being

nodators or divergers. 1In this study, three of the five teachers

- :::{-'_:r their students to be accommodators; one identified their students as
5 5, and one as assimilators. The difference in sample size probably

dbuted to the difference in results.

fise this study is not statistically based, observations about the
tionships among the four instruments and the concept of implicit theories
[8€eneral in nature.

'-'I'J' teachers of this study have different styles regardless of
Similarities in age, teaching experience, and educational level,

13
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This study serves as a pilot for future studies. While several interests

relationships were determined, major recommendations for improving the®
procedures should be noted.

The teachers in this study have a similar orientation to those in
national sample in social interaction, information-processing, and
personal families. For behawvior modificaticn, the national mean ig
significantly higher (27.45) than the dental auxillary teachers (19,3
This may be because the national mean incorporates the scores of :
elementary and special education teachers; these teachers are perhaps
likely than college instructors to use behavior modification techni

Information-Processing and Behavior Modification families. That is &
say, for example, if a teacher scored high on Personal, they scored 1
Behavior Modification. If they scored highest on Personal, they alss
scored high on Soecial Interaction.

Goenerally, teachers' orientations to a family (style) on the Tea .
Style Q-Sort and on the interview and observation instruments wera
consistent.

There does not appear to be a relationship bebween Teaching Style -5
scores and Learning Style Inventory scoras.

Teachers in this sample did not perceive students' learning styles &
like their own learning style.

Three of the five teachers idenkified their students as accommodatd
This is an accurate perception because, in fact, 84 percent of the &

hygiene students were acocommodators.

RECOMMENDATIONS

14
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does the organizational structure of the institution affect the
er's implicit theories and behaviors?

15
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SUMARY

This study examined the relationship of teaching style orientation, =3
perceptions of the teaching-learning process and learning styles. Four
instruments were used on six dental auxillary faculty to assess this ;
relationship. The instruments were the Teaching Style Q-Sort, an inkery
protocol, classroom observations modified from Goldhammer's note
procedure, and the Learning Style Inventory.

It was found that teachers' perceptions of their teaching style were
positively related to their classroom behaviors. That is, what teachers
thought they did was very close to their actual behavior. No relationsh
determined for the teaching style and learning style inventories, althol
three of the five did accurately predict their students' learning sl:;,rlll
was found that teachers in this study did not perceive their students'
learning style to be like their own. :

Recommendations for future studies of this kind include using a large sX
increasing the number of interview questions, and increasing the number
classroom observations.

16
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Teaching Style Q-Sort (T

Social Information Behavior
Teacher Interaction Processing Personal Modification
1 26 —f 27 34 +1 20 —t
+f
2 35 23 -f 36 +1 18 —t
—f
3 33 27 36 +f 16 ~t
+f
4 36 +1 28 27 21 -t
+1 —f
5 28 a5 +1t 23 - 26 +f
6 32 34 +1t 28 18 -t
ACHERS' MEAN 31.66 29.00 30.66 19.83
\TIONAL MEAN 28.22 25.71 30.77 27.43

is highest score by family (read down)

is lowest score by family (read down)

is highest score for teacher (read across) TABLE 1.
is lowes! score for teacher (read across)



HILESI VIEW MESPUIISES ndrnkea py ramiy

Social Information Behavior
Teacher Interaction Processing Personal Modification
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Teacher TSQS Interview ﬂhse.:.aﬂun
1 P Si Sl
2 P P P
Sl N
3 P P P
4 I Si IP IP
5 IP _I IP P
6 | IP I= | BM
| —

— Social Interaction Family

— Information Processing Family

— Personal Family TABLE 3.
A — Behavior Modification Famity

TF: Frir Taschar 2. thann was only ona ooind dilference between P and Sl on the TSQS



Comparison of Highest Teaching Style Q-Sort (1 5Us)
and Learning Style Inventory (LSI) Scores

Teacher Perspection
Teacher TSQS LSl of Students’ LSI*
1 Personal Diverger Accommodator
Personal
2 (Social Interaction) Converger Accommodator
3 Personal Accommodator Converger
1
Social
4 Interaction Diverger . Assimilator
Information
5 Processing
Information
6 Processing Converger Accommodator

g,




Appendix R

TEACHING STYLE Q-SORT QUESTIONS

i = in parenthesis refer to family identification and were not included
3l TS05.)

fidents should have control over the selection of activities so that
she selects his/her own instructional outcomes (F).

er own learning in constructive ways (P).

P




11.

12.

13.

14.

15.

16.

17.

18.

19.

20,

22.

grudents should recognize the tentative and emergent nature of
({IP)»

The sequence of learning should be broken down into small units to
success at each step (BM).

Teachers should provide environments which are likely to increase ¢
student's capacity to develop himself/herself (P).

The school has to be an active participant in the continuing develeg
of culture (5I).

The "academic disciplines have a structure of concepts which form t
information-processing system of the discipline® (IF).

Postive and negative reinforcement both can increase response probab
()

Teachers should keep "the students' feelings and problems at the ces
the teaching process" (F).

In a complex, interdependent world, the individual's well-being ig_:
related to the larger social structure (SI).

The task of the school is to identify clear, stable, and organized &
of knowledge within the disciplines (IF).

Teachers are able to define all goals and objectives in terms of
ochservable behavior (BM). -

The “"student must take responsibility for initiating and maintainind
learning activities" (P).

Instruction should emphasize the relationships of the person to S
(SI).

2ed



3 lectures and demonstrations can lead to meaningful learning (IP).

qrammed instruction can be successfully used with any subject area,

ants feel no external judgments on their creative expression" (P).
=~tual operations are learned when students are engaged in active
s (S1)-

a classroom (IP).

Behavior modification can be used to extinguish objectionable behavior as
11 as to establish behavior responses in subject matter areas (BM).
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Appendix B

TEACHING STYLE INTERVIEW

Interviewes
Permission to tape, I'll be taking some notes.

Instructions

o I'll ask a series of questions.

o ‘Take your time when answéring, 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'l]l summarize your answers to check that
said is what I heard.

Questions:

l. a. If you could use three (3) words or phrases to describe your

style, what would they ba?

b. Can you tell me more about what you mean?




- = on the students for a few minutes.

e people feel that the teacher is responsible for the students®
ing, others feel it is the students' responsibility. How do you feel

pat would a successful student look like when she or he finished your
ce? Is there anything else?

" (ould you describe to me your most successful relationship with a
student?

" If you wouldn't mind, tell me about one that you define as less than
successful. '

#t'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 requirement of your department, what would
- the focus be?

Which teaching strategies do you consider to be the most useful?
Rank order your preferences. These are some possibilities - lecture,
group discussion, individualized learning, small group projects,
demonstrations.

What is it about the first two items that you find useful?

226




EEAsSsEs SsEtawmmrmE TS T T TR T o W Gy R e — — — Ty — v oy R S, e e

9.

10.

b.

Ca

b.

Ca

= 1

b.

Having said all of that, would you describe to me how your
quarter class is structured? What would the syllabus look 1i

How did you come to choose this approach?

Who set the goals for the course - you, students, department?
How frequently do you assign papers or projects?

Do you incorporate drill-and-practice?

How frequently do you test?

How do you feel about the requirement to assign grades for
performance?

Do you feel a grade is a reward for a job well done, a motiva
do bektter, or something else?

If you could take a year off to study teaching, what aspects would
study? How would you go about this?




Appendix C

CLASSROOM BEHAVIORS CATEGORIZED BY EAMILY

S encial involvement of group investigation is a route to academic
firy (D).

chers should provide environments which are likely to increase the

ent's capacity to develop himself/herself (P).

istruction should emphasize the relationships of the person to society

e
I

itellectial operations are learned when students are engaged in active
e (SI).

iors
i‘a

E:Pnrs' behaviors portray social interaction, they might:

ik open-ended questions
2fer to we
1lk about person's role in discipline
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INFORMATTON-PROCESSING

Create group discussion

Role-play

Create projects which involve the commnity
Design field trip

Discuss values clarification

Encourage student to lead discussions
Create a model environment

Teaching Style Q-Sort Questions

1.

2.

3.

6.

7

Concepts are the basis of knowledge (IP).

Instruction should improve the student's ability to process informs
(IF) . \

Students should recognize the tentative and emergent nature of know
(1P}, '

The "academic disciplines have a structure of concepts which form &
information-processing system of the discipline® (IF).

The task of the school is to identify clear, stable, and organized
of knowledge within the disciplines (IF).

Instruction should emphasize the relationships of the person to soc
(3I) .

The role of the teacher is to retain control of the intellectual 5U
of the classroom (IP).




tars' behaviors portray information-processing, the might;

a -gnm:a.t.i-ﬂt mathod

}.'p}thwsulﬂng approach

a discovery-inquiry approach

advanced organizers

nire that inductive and deductive reasoning be used
yze and generalize

fasize the cognitive

“ {ze memorization of facts

, n statements

gsant a logical organization of knowledge

AL
BAting Style Q-Sort Questions

tudents should have control over the selection of activities so that
ie/che selects his/her own instructional cutcomes (P).

e teacher's task is one of establishing behaviors and then bringing out
hose behaviors under the control of the environment (BM).

he teacher should recognize that the individual is capable of handling
lis/her own learning in constructive ways (P).

pieachers should provide environments which are likely to increase the
_'I"- dent's capacity to develop himself/herself (P).
: '--+- ers should keep "the students' feelings and problems at the center of

e teaching process" (P).

. . 230




§. The "student must take responsibility for initiating and maintaini;
learning activities" (P).

7. The 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:

Use individual contracting

Interview and consult with students

Employ learning centers

Allow students to speak spontaneously

Allow students so choose their own activities
Create many choices for activities

Develop loosely structured lesson plans
Accept stidents' ideas by paraphrasing, restating, summarizing
Allow students to initiate interaction

Ask for students' opinions

Make students accountable

o o 2 o o0 O O 0 O O 0O

BEHAVIOR MODIFICATION

Teaching Style Q-Sort Questions

1. The teacher's task is one of establishing behaviors and then bringif
those behaviors under the control of the envirorment (BM). '

2. Effective reinforcement should immediately follow a response (BM).

3. The sequence of learning should be broken down into small units to &S
success at each step (BM) .

4. Teachers should provide environments which are likely to increase
student's capacity to develop himself /herself (P).
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ars are able to define all goals and objectives in terms of
| ¢ behavior (EM).

rior modification can be used to extinguish objecticnable behavior as
4= to establish behavior responses in subject matter areas (BY).

ez pehaviors portrayed the behavior modification, they might:

e as a model for desirable behavior
ogrammed instruction

ke external rewards
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Appendix D

LEARNING STYLE INVENTORY

This inventory is designed to assess your method of learning. RAs you g
inventory, give a high rank to those words which best characterize they
learn and a low rank to the words which are the least characteristic gf
learning style.

You may find it hard to choose the words that best describe your les

style because there are not right or wrong answers. Different chars
described in the inventory are equally good. The aim of the inven
describe how you learn, not to evaluate your learning ability.

INSTRUCTIONS
There are nine sets of four words listed below. Rank order each set of
words assigning a 4 to the word which best characterizes your learning s
a 3 to the word which next best characterizes your learning style, a 2
next most characteristic word, and a 1 to the word which is least
characteristic of you as a learner. Be sure to assign a different rank
to each of the four words in each set. Do not make ties,

l. _ discriminating __ tentative __  involwved o
2. ___ receptive ___ relevant ___ analytical

3. __ feeling __ wakching ___ thinking ==
4. ___ accepting ___ risk-taker ___ evaluative C
5. __ intuitive ___productive _  logical oun
6.  abstract ____cbserving ____ concrete CE
7. ___ present-oriented  reflecting _  future-oriented _
8. _ experience ____cbservation _  conceptualization _ &
9. ___ intense —_ resecved . rational

FOR SOORING ONLY

CE Ry AC
234578 136769 234585

Fubin, and J. M. McIntyre. Prentice-Hall, 1971.
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. Researchers have long been interested in the behavior of individu-
fals involved in the change process. With the advent of innovative tele-
‘comnunications systems which are being implemented today in educational
institutions, there are opportunities for significant research on the
‘thange process in the adoption of sophisticated communication systems.
In 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
F"terl innovation:
I ;

An innovation is an idea, practice, or object perceived as new

by an individual. It matters little, so far as human behavior
it is concerned, whether or not an idea is “"objectively" new as
' measured by the lapse of time since its first wuse or discov-
ery. It is the preceived or subjective newness of the idea
for the individual that determines his reaction to it. If the
idea seems new to the individual, it is an innovation (p.19)

-1 =
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Pincus (1974) adds:

People associated with education often appear to defiqe as in
novation any new policy, process, or organiZatiopal
change....a technology which improves eductional outcomes, jm
proves working relationships or processes within the educay
tional system....or reduces the costs of education withoy
significantly reducing the quality of desired outcomes or prg
cesses. (pp. 115-116) '

The statements by Rogers and Shoemaker (1971) and Pincus (1974) f3
on some of the considerations faced by the staff of the South’
Medical Information Exchange (SDMIX) as we established a teleconf
ing network in South Dakota. While teleconferencing is not a g
structional medium elsewhere in the nation, it is new to medical
tion and health care providers within the state of South Dakota.

Change Theory

In general, the literature on change indicates that the adopt
a sophisticated innovation is a gradual process in which individual
ticipants change their attitude towards the innovation and their g
ior as they become more familiar with the use of the innovation.
nis, Benne, Chin, Corey, 1976; Piele, Eidell & Smith, 1970; Hag
1970). Change in a technologically sensitive system is a proces
an event. Hall, in 1976, maintained that the study of change in &
cational institution can be accomplished by wusing the individual
frame of reference. That is, the degree of the success of the 1
tion is based on level of use of the innovation by individualss
the institution and the level of the concerns expressed by indiv
who use the innovation.

Typically, individuals in the process of change express a
of concerns which indicate their feeling toward the innovation.
ing to Hall, Wallace and Dossette (1973), seven levels or stages
cerns are observable during the adeption of any innovative progl
project. See Figure 1. A profile of several different levels 0l
cerns can be observed for each individual invelved in the innoid
Over a period of time, it is expected that the profile will changé}
cating that the individual has progressed from lower level informat
concerns to personal concerns and finally to impact level concerns
search by Hall and others Teads to the development of the conceris
adoption model.

E.

The model can be used to develop research studies which assed
changes in the 1levels of concerns expressed by individuals as LS
come more familiar with an innovation. In addition, the model &
used as a guide for a change facilitator attempting to choose apP

..2_




© intervention strategies to accelerate the acceptance of an
sovation. The importance of this to instructional developers and
ange facilitators 1s that the model provides them a tool which thay
i use to assess the current level of concerns of individuals invelved
" the change process and then prescribe experiences which focus on spe-
fic concerns.  Use of the model in this sense makes it a valuable
daonostic and prescriptive tool in the change process. (Hall 1976,
21 & Loucks, 1977, 1978a, 1978b; Hall, Zigarmi, & Hord 1979). The
ncerns based adoption model with its stages of concerns hierarchy has
an used to design numerous research studies. (Hall, 1979). These stu-
jgs have been used to validate assessment methodologies which include
wctionnaires, multiple choice tests, interviewing techniques, and oth-
% ynobtrusive measures for gathering experimental data.

Needs

. To bring about the adoption of teleconferencing as a viable in-
tructional tool, SDMIX has proceaded in a systematic manner. The first
tep was to assess the needs of potential users. Fullan (1972) has
ated that in order for change to occur the user's neads must be ad-
fressed. The principle need identified was the ability to provide con-
finuing medical education by the School of Medicine faculty to South Da-
hata physicians. Further, the faculty wanted these programs to be
delivered cost-effectively throughout the state. This has been a peren-
ﬁal problem because South Dakota is a very large, rural state.

] Through various technigues including faculty development workshops,
S0MIX has attempted to demenstrate how instructional teleconferencing
gan 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 1ikely 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-
. tonference users as they become involved in teleconferencing.
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Procedures for the Administrative Teleconference Study

ADMINISTRATIVE TELECONFERENCE STUDY

The first study reported in this article explains the resuly
a field study regarding the utilization of administrative telecop
ing by University of South Dakota Alcohol and Drug Abuse Studiag_
for South Dakota's Alcohol Persen Power Project staff. Administ
teleconferencing is defined by the authors as the use of telephops
communication to bring together people for the purpose of condye
meating. The staff of the Alcohol Person Power Project was expep
1ng 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 regardj
future use of adainistrative teleconferencing for primary alcohal
ment service program administrators in South Dakota. 1

There are a number of factors that precipitated the utilizat
teleconferencing for the Alcohol Person Power Project. First, b
of South Dakota's size and sparce population, many of the 52;5
service units are located in geographically isolated areas thv
South Dakota. Second, staff personnel believed it would take ap
mately two full weeks to visit all of the state's facilities W
guarantee that the effectiveness would be any greater than by cont
the sites by teleconference. Third, the amount of time it would &3
coordinate a two week trip to every facility throughout the state
have been greater than the actual time spent at the facilities.
project staff had previously contacted approximately 40 percent)
admtnistrﬂtﬂrs, and it was felt that they would be comfortable di
ing problems, issues, and concerns via teleconferencing. Finall;
statewide te1ecunferen:e provided a unique opportunity to conned
gram directors and allow them to interact with other program dire
in the past, constraints, incleding great distance, time, or fin
considerations had precluded contact.

The project staff spent a considerable amount of time preparl
the teleconferences. A meeting was held with the SDMIX staff regs
the use of teleconferencing for administrative purposes. SOMIK
provided information on the design, development and delivery of té
ference presentations. After discussions with all staff personne
the teleconference consultants, an agenda was formulated. The pl
group decided to conduct a serias of nine teleconferences during’
days connecting five or six alcohol program directors per telecd
ence.

A letter was sent to each of the alcohol program directors rE
ing the date, time, and specifics of teleconferencing. In additid
quest1unnaire to assess participant concerns about teleconferencii
sent. The participants were provided the telephone number to ¢4




~rass the conference bridge operator. They were also provided a
'11¢pnnne number if the teleconferencing connection could not be made on
vhe scheduled date and time.

The quEStiﬂnnﬂirE used to assess the pre-teleconference concerns of
a participants was developed from an extensive 1ist of concerns that
sad 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-
sants which appeared on the evaluations of previcous teleconferences.
The most frequently expressed concerns were selected for the question-
pnaire. A panel of three experts then classified these concerns accord-
;ng to Hall's (1979) levels of concern. The concerns expressed by pre-
-iuus teleconference participants, the level of concern, and the average
ern 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 preject, 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

hange in participants' concerns regarding teleconferencing.

“Results of the Administrative Teleconference Study

During the three-day period of the administrative teleconferences,
1 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
2 initial questionnaire. Most participants had no previous experience
"5ith teleconferencing and therefore were concerned primarily with tele=
‘conference usage issues while a few had some limited experience with te=-
l!:unfarinclng in the past and felt more comfortable with the experi-

- Fourteen of the 52 program directors responded to the pre-concerns
s form producing 109 concerns. The average concerns per respondent were
© 1.78. Table 2 lists the frequency of each concern marked by the parti-
- <ipants on the pretest. The distribution indicates that the respondents
. expressed concerns according to the different stages discussed by Hall
_:[19?9] Fifteen percent of the concerns were informational, 60 percent
" were personal, 12 percent were mapagement and 13 were conseqguence
. oriented. See Table 3. The results suggest that prior to the telecon-
ference, participants seem concerned with the lower level concerns:; how-
éver, a few participants were concerned with upper level concerns which
may reflect their prior experience and familiarity with teleconferenc-
1ng.

210

e e —

s L.



LR L S i

Of the 21 teleconference participants, 17 returned
post-concerns form. There were 2 total of Bl concerns or an avep
4.76 expressed concerns per respondent. In Table 3, column tig
post-teleconference concerns distribution is presented.

The results displayed in Tables 2 and 3 suggested that the'
or stages of concern expressed by participants changed after {f
exposure to the teleconferencing medium. Not every individual eh
but there was a change in the entire sample Treguency distribyts
concern levels. Five percent of the post-teleconferencing concarne
informational, 54 percent were personal, 20 percent were managemsp
21 percent were consequence type CORCerns.

The authors recognize the limitations associated with s
change scores from pretest/post-test measures as discussed by Crg
and Furby (1970). However, the authors were forced to accept thi
proach because it was not possible to gain participant cooperatf
conduct a true experimental study. For this reason the authors con
ed an exploratory study to gather prelimnary data which will be gy
develop a more comprehensive study at a later date.

TELECONFERENCE WORKSHOP STUDY

After the administrative teleconference exploratory study,
thors decided to conduct another exploratory study investigating th
fects of a teleconference workshop experience on the type of cof
which participants express. The staff of SDMIX developed a teleco
encing workshop entitled “Teach Via Teleconferencing”. The purpe
the workshop was to familiarize participants with the medium of tel
ferencing, to teach participants how to design a teleconference pn
tation, and to train participants to operate the teleconference &
ment. '

Warkshop Organization

The SDMIX teleconference workshop was designed to address bofi
neads and concerns of the participants. It was based on a plan o
from the change model of Havelock (1973) and the concerns based add
model of Hall (1979). The five stage S50MIX workshop plan follows:s

1. Determining Presenter Needs and Concerns
2. Creating Awareness and Interest in Teleconferencing
3. Providing Information about Teleconferencing

4., Teaching Teleconferencing Techniques




. 5. Changing Presenter Attitudes and Behaviors

aternining Presenter Needs and Concerns

. ps mentioned earlier, SOMIX staff wused interviews and question-

saires to assess the needs and concerns of presenters. Again those con-

arns expressed most freguently related to instructional effectiveness
d technical capabilities of teleconferencing. These concerns were

anifested in such statements as:

It is not as good as face-to-face instructions.

People don't understand what is being taught.

The equipment might breakdown.

I sense a lack of control.

How much can I effectively cover during a teleconfarence.

Teleconferencing is not spontaneous.

R I S

=

Is my presentation good enough for teleconferencing.

_ From the above concerns SOMIX developed various presentation seg-
? nts and learning activities within the workshop to address these con-

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
#-trﬂtagfes SOMIX wused to generate interest in ta1icﬂnferancing The
SDMIX staff sponsored news conferences, provided press releases, and
" ade 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
o1 EEﬂﬂent 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 s
generate enthusiasm about the workshop. a

Providing Information about Teleconferencing

After the workshop opening, a rationale for using teleconferg
is presented. At this time the participants are provided inforgs
which demgnstrates how teleconferencing can meet their needs. Ty
distance barriers and the high cost of travel affecting the deljves
continuing medical education are discussed. In addition to the §
cost issue, the issue of employee productivity is introduced. Papg
pation in cuntlnuing medical education programs can be costly for pf
cians not only in terms of travel cost but also in terms of time
from their practice. It is demonstrated convincingly that telecon
encing is a means of reducing the 1loss of productive time assocl
with travel. ’

Teaching Teleconferencing Technigues

Training teleconference presenters about appropriate tEJEcnn_L
techniques is essential to the adoption of instructional teleconfe
ing. Gross et al (1971) suggests that failure to implement an i
tion is often attributable to the number of obstacles faced by the
in attempting to carry it out. One such obstacle is the appropriatl
of the innovation. It is at this point in the workshop that guide
useful in designing teleconferences are presented. Strategies onl
structure teleconferences, to increase participant interactiond
teleconferences, and to personalize teleconferences are discussed.
of the content is presented via teleconference to reduce partig
cancern over the effectiveness of instructional teleconferencing.

Also during this segment on the proper use of teleconferencing
selection and utilization of support materials is discussed.
materials include handouts, slides, films, overheads, and videat
The use of support materials adds the visual component which is W
in teleconferencing and helps to gain and maintain attention duril
teleconference.

Changing Presenter Attitudes EE! Behaviors

The resolution of a user's concerns regarding implementation™®
innovation, often requires a change in user attitude and the devlﬁh
of new skills by the user. If changes in attitudes and skill le¥8
not part of the change process, the user will experience frustratlf
will reject the innovation (Fullan, 1972). Goodlad and Klein (19438
fer a similar observation:
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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
suyrprising 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,
he workshop staff separates workshop participants into small groups and
yesists them as they design their own fifteen minute teleconference.
ﬂ.} segment of the workshop is intended to provide the participants
ith the skills necessary to develop teleconference presentations and
'j:efuliy create a positive attitude toward teleconferencing.

a1

The first step in this process includes: the identification of the
sontent area, the presenter, the intended audience, and the goals and
-g iectives of the presentation. Hext the workshop staff assists the
qroup in:  narrowing the topic to fit a fifteen minute time period, de-
geloping a content outline, specifying support materials and planning
Etrategies to encourage participant interactien. The final step is to
astablish the criteria for evaluation and develop an instrument/proce-
lure to assess whether or not the criteria has been met. In addition to
designing a teleconference, participants are given hands on experience
Sin setting up the teleconference equipment, dialing into the SOMIX net-
work, and talking to other locations using the teleconference system.
It is anticipated that these experiences will help reduce the concerns
wof users about teleconferencing and thus increase the probability of
‘adopting this innovation.

: The final strategy employed by SDMIX to reduce user concerms 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
ithe SOMIX network froem his location around the state. This segment of
Lhe workshop is designed to be as realistic as possible. The workshop
participants follow the same protocols they would follew if they were
‘presenting a statewide network program. Each participating location has
2 moderator who welcomes the other participants, conducts a roll call of
‘all the participating locations, presents an overview of the program,
vand 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
key points of the program and participants are encouraged to ask gues-
. 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 pesitive and con-
. Structive so as not to discourage the presenter from using teleconfer-
. Bncing in the future.
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The goal of the workshop is to provide faculty with the Sk{r
experiences necessary for developing effective teleconferences.
accomplished in two phases. The first phase of the wurkshup e
the participants with information pertaining to the effective degs
a teleconference presentation and leads to the development of a &
minute teleconference program. The second phase, which occurs
weeks later, 1is dedicated to the presentation and critique of the
conference programs which were developed during the first phasel
workshop.  In order to assess the effects of the above workshop g
ence on user concerns, the following research gquestion was add:
during the workshops. What effect does a teleconference workshg
on user concerns?

Results of the Teleconference Workshop Study

Prior to the workshop, participants were mailed a copy of th
concerns inventory which was used for the administrative teleconfs
study. After the day long workshop, the participants filled gl
post workshop concerns questionmaire. Eleven of the workshop pas
pants responded to the pre-concerns form producing 86 concerns.
erage concerns per respondent were 7.82. See column one of Table
a listing of the frequence of each concern marked by the participa

The distribution indicates that the respondents expressed cof
according to the different stages discussed by Hall. Mine perce
the concerns were informational, 64 percent were personal, 19
were management and eight percent were conseguence oriented. See
5. This suggests that prier to the teleconference, participant
concerned with the Tlower level concerns; however, a few partic
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 &8 concerns or an aver
6.8 expressed concerns per respondent. In Table 4, column twe
post-teleconference concerns distribution is presented.

The results displayed in Tables 4 and 5 suggested that the
or ﬁtages of concern expressed by participants changed after thei
ticipation in the te}ecnnference wurkshnp Not every individual @
but there was a change in the entire sample frequency distributs
concern levels. Seven percent of the post-teleconferencing fﬂ
were informational, 59 percent were personal, 24 percent were mandss
and 10 percent were consequence type COnNCerns. ;
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IMPLICATIONS FOR TELECONFERENCING

LB

. The concerns based adoption model predicts that individuals are
et likely to develop concerns at the awareness, informational and per-
onal levels in the early stages of adoption. The results of these ex-
atory studies support that assumption. Morecver, after an initial
wnosure to an innovation, it is anticipated that the distribution of
he levels of concerns expressed by the individuals will change. In
hese exploratory studies, om the average, participants reported more
;ftern5 prior to the teleconference than after the teleconference and
ne distribution of the levels of concerns expressed changed considera-
¥, After the teleconference experience, the distribution of concerns
vifted towards the management and consequence level of concerns away
m the informational and personal levels of concerns.

F It is anticipated that with additional exposures to the teleconfer-
ance medium, the levels of concerns expressed would move further towards
the impact concern levels of consequence, collaboration and refocusing
s predicted by the concerns based adoption model. However, it should
bhe noted that the transition from lower level concerns to higher level
fmpact concerns freguently takes two or three years 1in 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
E?Eiih]ﬂ for the change facilitator to specify individualized interven-

ion strategies which can help the {individual participant accept and
adapt the inmovation. The utilization of the concerns based adoption
wdel to specify interventions makes it a wviable diagnostic and pre-
icriptive model for facilitating the acceptance of innovations such as
2leconferencing.

t It has been emphasized that this article describes an exploratory
field study conducted by the SOMIX to assess the concern of teleconfer-
EnCe users. Field studies are +typically conducted by researchers to
determine the "significant variables in the field situation, to discover
relations ameng variables, and to lay the groundwork for later, more
systematic and rigorous testing of hypotheses" (Kerlinger, 1973, p.
406). The field studies conducted by SDMIX will be used for the purpos-
€5 described by Kerlinger. The results of the above field studies have
been used to refine and reduce the the questionnaires used to assess te-
leconference participant concerns.

The results from these studies suggest that a user's concerns will
thange after being exposed to a teleconference situation. The results
were stated in terms of "gain scores" or negative change indicating a
reduction in the amount of concern (e.g. subtracting post-test from

_11_
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pre-test). Scores of this nature are often highly unreliable ang
useful (Cronbach and Furby, 1970). However the emphasis of thi
was to determine the types of concerns experienced by teleconfers
ers for the purpose of bringing about the acceptance of telecop
ing, establishing future research questions, and designing morg
matic research procedures. The South Dakota Medical Infa
Exchange staff has affectively used the information obtained frgs
exploratory studies to design and fimplement faculty development
shops and other training activities which successfully address:
neads and concerns.

-l?-
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STAGES OF CONCERN ABOUT THE INMOVATION

. AWARENESS: Little concern about our involvement with the innovation is
jndicated.

" INFORMATIOMAL: A general awareness of the innovation and interest in
"'1earnfng 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.

r_PEHSDHﬂLL: Individual is uncertain about the demands of the innovation,

" his/her inadequacy to meet those demands, and his/her role with the
*jnnovation. This includes analysis of his/her role in relation to the
reward structure of the organization, decision making and consideration of
potential conflicts with existing structure or personal commitment.

~ Financial or status isplications 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
putcomas.

5. COLLABORATION: The focus is on coordination and cooperation with others
- regarding use of the innovation.

. REFOCUSING: The focus is on exploration of more universal benafits 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 innovatien.

igure 1. Stages of Concern about the Innovation. Original concept from G.E.
“Hall, R.C. Wallace, Jr., and W.A. Dossette. A developmental conceptualization
- of the adoption process within edecational institutions. Austin: Research
“and Development Center for Teacher Education, The University of Texas, 1973.

-13-
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TABLE 1
CONCERNS OF ADMINISTRATIVE TELECONFERENCE PARTICIPANTS®

Concern Average
Ranking

Don't 1like something around my neck, 1ike 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

1 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 Tike

How prepared do I need to be not to look 1ike 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

Iz 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 Tine is busy when I call in

Only one persen 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 visuval 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 effactive
What Kinds of people are prepared

It is not as good as face to face

Do people understand what is being said

Ped Pl P iPod P Pl D P P P (P P D B =2
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The author acknowledges Donald Witzke, Ph.D., James Hale, Ph.D., and Josepl
Ricci, Ph.D., USD School of Medicine for serving on the panel of experts a0
providing consultation on the field study methodolqgy.

--14_

213




TABLE 2

COMCERNS OF ADMINISTRATIVE TELECONFERENCE PARTICIPANTS

Pra- Post-
Score

[
[
(=]
3

Concern

‘pgon't 1ike something around my neck, like a microphone
How much do I need to know
at are appropriate/inappropriate behaviors
who can I address on the teleconference
‘0o I nead a special room for teleconference
'] feel powerlessness
T do not know who is5 there
T need a picture of person conversing with
‘1 feel I should know what other people look Tikr
How prepared do I need to be not to look 1ike a fool
fc it possible to teach teleconferencing skills
‘Being solated 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

~information
what if the line is busy when I call in

‘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 the teleconference prepared

. eleconferencing is not spontaneous

‘How much experience do I need to become effective
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TABLE 3
DISTRIBUTION OF LEVEL OF CONCERNS EXPRESSED
FOR PRE AND POST TELECONFERENCE EXPERIENCE

Cancern Level Pre Teleconference Post Teleconference
{n=14) {n=17)

Informational 15% B¥
Personal 60% 4%
Management 12% 204
Consequence 13% 21%

100% 100%
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TABLE 4
3',1' ERNS EIPRESSEﬂ BY TELECONFERENCE WORKSHOP PARTICIPANTS

foncern

gon't 1ike something around my neck, 1ike a microphone
How much do I need to know

dhat are appropriate/inappropriate behaviors

Who can I address on the teleconference

0o I need a special room for teleconference

[ feel powerlessness

?uu not know who is there

1 need a picture of person conversing with

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
feing isolated what do I do in problem situations
Bhat do I do if anything goes wrong

jow do I deal with interruptions

fo I start and end at an exact time

Is the teleconference confidential

Am [ being evaluated by someone

It the phone goes dead at a key point how do I obtain
information

“What if the 1ine 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

.'- much can you effectively cover in a teleconference

ihe 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

If is not as good as face to face

_h- people understand what is being said

_1?_

Pre-
Score
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TABLE 5
DISTRIBUTION OF LEVEL OF CONCERNS EXPRESSED
FOR PRE AND POST WORKSHOP EXPERIENCE

i Concern Level Pre Workshop Post Workshop
I (r=11) (n=10)
! | Informational oX T
L‘, Personal B4% 59%
| Management 19% 24%
Consequence 8% 10%
~100% ~100%
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S F EFFECTS OF MEDIA SELECTED IN RESPONSE TO STUDENT INTERESTS ABOUT
; MAINSTREAMING AND DISABILITIES

by
Eliza T« Dresang

Hadison Metropolitan School District
University of Hisconsin-Madison

PERSUASIVE FILMS AND FILMSTRIPS PRESENTED TO 128 SIMTH GRADE STUDENTS
£ EOuAL IMPACT OW THEIR ATTITUDES AND USE OF THE INFORMATION

55 OF WHETHER THE STUDENTS® EXPRESSED INTERESTS WERE TAKEM INTO
DURING THE MEDIA SELECTION PROCESS.

USE OF INFORMATION PRESENTED IN PERSUASIVE FILMS AND FILMSTRIPS

. STUDENT #1 IN THE STUDY WAS BLIND. WHEN GIVEN A CHOICE OF FILMS AND
HER HEDIA ABOUT DISABILITIES FROM WHICH SHE MIGHT OBTAIN INFORMATION,

.ETlﬂE'fT #2 IN THE STUDY WAS WELL-ADJUSTED AND SEEMED CALM IN HIS
ELATIONSHIPS WITH FRIENDS AND TEACHERS. THEREFORE, HIS INTEREST IN A
; STRIP ABOUT YOUNG PEOPLE WITH EMOTIONAL DISTURBANCES WAS MERELY

 STUDENT #3 IN THE STUDY HAD NO APPARENT DISABILITY, YET SHE PICKED AS
2R FAVORITE FILM ONE ABOUT BLIMDNESS. THE MYSTIOGUE SURROUNDING PEOPLE
'-'.1' BLIND MUST HAVE AROUSED HER CURIOSITY.

b

. All of the above statements are false. Despite all the research
1“"* communication, its effects and uses, a great deal remains to be
rned about the uses people, particularly wyoung pecple, make of

fﬂl‘mnnn and the effect it has on them. This study provides a setting

JoN CONDITIONS AND MEDIA INFLUENCE ON ATTITUDES AND INFORMATION USES:
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Page 2

Background to the Problem

Research about media and communication has traditionally concent:
en the source, message, :h:nnl] of communication, and the anticipated
effects of the message (McGuire, 1973). In addition, researchers hay
become intraasi-nqu sophisticated in their understanding of the raole
the receiver in a communication situation. For some researchers, tl;
ilud:u'. of demographic characteristics such as age, sex and race or
disability, and their use as predictors of effect has been the focus
1977) . Others have emphasized the uses people have for information
(Streicher and Bonney, 1974). IN THE PAST DECADE SOME COMMUICATION
RESEARCHERS HAVE INVESTIGATED COGMITIVE PROCESSES AND HOW THESE PR
RELATE TO THE EFFECT OF A MESSAGE (Festinger, 1977; Perloff and Brog
1988) . STILL OTHERS HAVE FOCUSED ON THE RECEIVER, IN THIS STUDY
STUDENT, AS AN INFLUENCE ON THE CONTENT OF THE MESSAGE. (Levonian,
1962, 1983; Dervin, 1979; Threlkeld and Bernatovitz, 1979; Eiimmsni:"
1981y . THE LATTER TWO GROUPS OF RESEARCHERS, CONCERMED WITH THE
INFORMATION, PROVIDED THE BASIS UPOM WHICH THIS STUDY WAS FORMULA f_
although the other elements of communcation enumerated above were :
taken into consideration. |

SOPHISTICATION IN STUDY OF THE RECEIVER OF INFORMATION LED TO
HYPOTHESIS THAT COGNITIVE STATE INFLUENCES THE EFFECT AND USES OF
INFORMATION. Festinger (1777) reports a number of experiments whicl
that when people have a feeling of dissonance, they will be very ret
to communication which would reduce this dissonance. Perloff and S8
(1788} maintain that "individuals are active participants in the

persuasion process who attempt to relate message elements to theil
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ing repertoires of information.” (p. &12)

Levonian pioneered in the user-based communication mode by producing

SEED, HAVE AN OPINION CHAMGE IN THE DESIRED DIRECTION. There was no

b

'f CAPPED BUT MOT DIRECTLY ADDRESSING THE EMPLOYERS® CONCERNS.

'.ﬁht only researchers, but also some producers of commercial

}rd by those who responded to the survey was that the films "be planned

d on the results of a target audience assessment.® (1781, p. 14} The
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research with filmmakers was conducted by Simonson to attempt to verg
six principles he had guidel ines he had identified in a survey of t.
resul ts of over B8 research studies dealing with attitudes and medig
Simonson’s (1977; 1981) guidelines are intended to serve as a guide 4
those who want to develop desired attitudes in learners. Guideline :_
states that *Learners react favorably to mediated instruction that {5
« relevant to them.® (I9P81, p. 39 The question is how to determine

is relevant.

According to Lesser (1774}, the content of Sesame Street; a
which has had long term success in gaining l.nd holding the Itt'lnti.un:_
children, is based on child testing} it was the first children‘s
to use this approach.

THE UTILITY OF USER-BASED COMMUMICATION [S MOT LIMITED TO [TS
TO PERSUADE. Dervin (1979) differs from many of the other researchers
Im:;i':ing at user-based communication in that she is not interested |l'r'-r
persuasive messages but in the use that people make of information. " 1
precisely because information is irrelevant to users that it is MJE
or not moticed. Dervin suggests a number of ways to make communicatid
more relevant, including "frequent uses of random samples of users .
detailing their information needs to determine the content of messages

(p.48)

+
THIS STUDY, WHICH HAS A USER-BASED APPROACH, LOOKS AT BOTH THE
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a wide variety of commercially produced media. The design has both

pgriilﬂl-“ and an exploratory phase.
Problem Statement

The theoretical and conceptual guestions were:

1) What are optimum communication and selection conditions for
media on specified subjects to have desired effects in a

F teaching=learning environment? (Experimental)

2y Will students have uses for the media-presented information
:nd under what communication and selection conditions? (Exploratory)
pecified subjects for this study were mainstreaming and disabilities.
nication conditions (cognitive processes) consisted of user or no
‘input prior to media selection. The selection conditions
_'[dlutinn of user input during selection) were the choice of

EI.I.H- based on student-expressed interests, on teacher-media
perceptions of student interests or unrelated to student
"lltilar. the topic.

 The practical implications of receiving answers to these theoretical
._E:ﬂ'l'itlptu-l.' questions have significance for media producers and for

- _llan Those who have a specific aim, i.e., persuvasion, either in
foducing er using media, have additional evidence which will allow them

predict success of their endeavors. Educators, including teachers and

262
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Will make the information at hand or to be produced more useful tg §

students.

Research Methods

A PRETEST-POSTTEST EXPERIMENTAL DESIGN WITH CONTROLS FOR INTER,
EXTERMAL , STATISTICAL AND COMSTRUCT WALIDITY WAS USED (Cook and Camps
1979) FOR THE FIRST PHASE OF THE RESEARCH. The 120 students from six
sixth grade classes in two schools were randomly assigned to six
conditions. School A was randomly chosen to be the school at which |
questioning cccurred {(Groups 1, 2, and é} and School B the school at
no questioning occurred (Groups 4, 5, and & prior to media presentaf

The groups received the following treatments:

Group 1 Guestioning with Materials Based on Student [nte

Group 2 OQuestioning with Materials Based on Teacher/Meds
Specialist Perception of Interests (Media chosen by teachers
media specialist of classes which did not question)

Group 3 Questioning with Materials Unrelated to Topic

Group 4 Mon-Ouestioning with Materials Based on Student
Interests (Media chosen by teachers and media specialists of
guestioning classes based on interests of Group 1)

Group 5 Mon=0uestioning with Materials Based on Tea:h!rgff
Specialist Perception of Interests

Group & Mon-Ouestioning with MHaterials Unrelated to Topit

Two types of instruments were used in the research: inplmm‘“t L
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gaming and disabilities, annotated and Keyed to the concepts on the

] :nitrmﬁt.ti} The data gathering instrument was a Semantic

j?{ stydents were pretested. A week later half the students were i
i.. inguiry instrument to express their interests thereby having

.1' involvement with the topics before information was presented.

erc and media specialists of these students selected media to use

the concepts and the disabilities in which the students filling

R the instrument said they were interested. (The concepts and the types

jgabi 11ty were rank-ordered and the selectors were given explicit

ey m——

':'-;:-, ctions about how to interpret this data in makKing selections.)

rs and the media specialist of the other students chose on the basis
- 'f'-' t they believed students want and need to Enow. The media selected
se two groups was substantially different both in disability

uﬁli:ld and in concepts which the media included. For two groups of

ddents (Groups 3 and & who served as controls media totally unrelated
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student interest, teacher/media specialist perception of interest,
related interest; and to the predicted sffect of an interaction betwes
guestioning and method of selection.

Experimental data was analyzed with Dunn”s Multiple Comparison
Means test with means adjusted for covariate from ANCOVA tests. The
by three design had the following variables: dependent wariables were
communication conditions (two) and selection conditions (three). The ®
independent wvariable was difference in attitude. T tests were also uge
to examine pretest-posttest change. |

AN EXPLORATORY PHASE FOLLOWED THE EXPERIMENT DURING WHICH SIXT FEN.
STUDENTS WERE INTERVIEWED USING AN INSTRUMENT DESIGNED TO DETERMINE 'I'I
USES THEY HAD FOR THE [INFORMATION GAINED. Interviews occurred during |
two days following the media presentations. Answers were coded accord
to & Helps and Utilities Content Analytic Scheme developed by D'ruin:=
associates at the University of Washington School of Communications
{Dervin and Atwood, 197%). (For complete explanation of interviewing a

analysis methodology see Dresang,; 1¥81)
Resul ts

In the experimental phase, statistically significant results (p &
showed a more positive attitude toward disability in groups receiving
media based on student-expressed interests. (Groups | and 4; there wi
statistically significant difference between Groups | and 4 although
media was selected on the choices of Group I only.) The only
statistically significant pretest-postiest change {p .83 also occurfes

combined Groups 1 and 4. In this instance, it can be concluded that

ST
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tsgLEcTIm CONDITION, WHEN PERSUASION OR ATTITUDE CHANGE [S AN

€0 OUTCOME, IS THE CHOICE (OR, IF POSSIBLE, PRODUCTION) OF MATERIALS
o O USER-EXPRESSED INTEREST. There was no statistically significant
thﬁuipd the concept of mainstreaming. However, this can be

{“.d by the paucity of media on the subject of mainstreaming. Most
"'ﬂu-d'-lhl'i’ gquestions simply went unanswered in this area or answered
edia that was weak in presentation. (2)

ND STATISTICALLY SIGNIFICANT DIFFERENCE WAS FOUND BETWEEM THE
UDES OF THOSE STUDENTS WHO PARTICIPATED IN THE INGUIRY ABOUT

=fjpiting in questioning and receiving media content based on the

of the guestioning. Thus, neither the communication condition of

[ilemakers who must rely on random samples. The interests of the students

ts were systematically interviewed, added information and depth to

pPretation of the experiment phase. SOME SURPRISING AND UNPREDICTAELE

'T':L The students referred to at the beginning of this paper provide

266
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STUDENT #1 Al though she was blind and al though her teacher

repeatedly stated that this student was interested in more

information about her own disability, she did not list blindness
or wisual impairment as one of her interests. In fact, she had
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 emotionally disturbed boys in a
filmstrip which was shown. Student #2’s parents had been divorce
the year before; and he felt he, at the time; could not cope jus
as the boy in the filmstrip could not. However; the boy
interviewed stated that the filmstrip made him realize he hiqsnr
was not emotionally 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 [ think [ might go blind some day.
The #ilm helped her realize that blind wvoung people can lead
normal lives, and it helped relieve her fears of blindness for

hersel f.

Each of these students had personal uses for the information, but,
interestingly, only one of them showed attitude difference toward the

concepts tested after the media presentation. GROUP-ORIENTED DIRECTI
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\S1UE MESSAGES ARE NOT, APPARENTLY, ANTITHETICAL TO MESSAGES WHICH
NGIVIDUAL NEEDS OF INDIVIDUAL STUDENTS.

the responses of the students interviewed were coded and

it was found that the students who saw the media based on their
: -_7 peers’ choices named the most uses for the information. This
i also revealed that the students who themselves stated their

cts and received media related to them named more personal helps for

L ENMT I[N THE SELECTION DID NOT RELATE TO ATTITUDE CHANGE, IT DID
ATE TO THE PERSOMAL APPLICATION OF THE INFORMATION PRESENTED. It is
,' @, although by no means proven by this research, that the cognitive
tessing which occurred when the students were named their interests

':iin cognitively more receptive to the information.

Conclusions and Implications

summarize, the conclusions of this research are:

HESSAGES PRESENTED THROUGH MEDIA ARE MORE LIKELY TO HAVE THE

- FESULT INTENDED IF THE INFORMATION IS THAT IN WHICH THE RECEIVERS ARE

" INTERESTED. (Selection Condition)

.'i]' THE OVERALL INTERESTS OF A GROUP MAY BE EXPRESSED EFFECTIVELY BY A

CROUP OF PEERS SO THAT THE INFORMATION RECEIVERS DO NOT MECESSARILY

265
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HAVE TO HAWE BEEN DIRECTLY INVOLVED IN THE EXPRESSION OF THEIR

INTERESTS. (Communication Condition}

3 THE COGNITIVE INVOLVEMENT IN THE ACTUAL PROCESS OF EXPRESSING
INTERESTS ABOUT A SUBJECT CANMNOT BE USED TO PREDICT A MORE POSITIVE
ATTITUDE TOWARD THAT SUBJECT BUT IT MAY BE RELATED TO MORE PERSONAL

USE OF THE INFORMATION. (Communication Condition)

Another important observation which accompanies these conclusicns 3

which might be the subject of further study is:

TEACHERS AND MEDIA SPECIALISTS WERE MOT ABLE TO DETERMINE WHAT MOST
INTERESTED THE STUDENTS, EITHER IN CONCEPT OR SUBJECT. THEREFORE,
SOME OTHER KIND OF ASSESSHENT HMUST OCCUR TO DETERMIMNE WHAT I5.
RELEVVNT TO STUDENTS.

The nature of the research should be Kept in mind in evaluating
applying the conclusicns. The experimental portion of the research was
controlled as possible. WVariables peculiar to the participating scheo
district, schools, teachers, media specialists, students or media llﬂ'l
mean that when replicated, the study would have different results. The
nature of experimental research involwing human subjects is such that in
most cases replications are needed before firm conclusions can be reach®
There is reason to believe, however, that replication would u!,liditl the
statistically significant findings in the experimental phase of this

research. The positive results are in harmony with both theory and othH

2639
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gimilar research (Levonian, 1941, 1942, 1¥43; Derwvin, I1¥79;"
ield and Bernatovitz, 1979 Simonson, 1979, 1981).

peplication of the exploratory, interview stage of the study is
tl'lf necessary before any firm conclusions can be drawn. [t is also

hie because of the serendipitous data which emerged from the

TO THE USERS. Those persons wishing to continue to provide and
: syasive communication may need tu: ook closer at the user as the
'tiun point of communication rather than the sender. Those persons
grare interested in information seeking behavior and how people put to
information they obtain need also to realize that the user-based
'-1‘. will more likely assure the relevance of any media they might use

duce. THIS STUDY DEMONSTRATES THAT A COMMUNICATOR (PRODUCER OR

I-'I'l'-ure ways to assess the interests of receivers need to be developed.
@8 implementation tools, the inguiry instrument and the media keyed to

Ncepts, used in this study might be applied in other educational

WTHE ROLE OF THE MEDIA SPECIALIST AS SPECIALIST IN MEDIA CONTENT. Maximum
' of materials and information can be assured anly if the media

##Cialist is Knowledgeable about and applies the principles of

e s ———————
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communication to format and content of materials.

oF particuli; importance to media specialists is the understand;
that while media based on student interests has the greatest impact 1}
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 of ¢
media specialist is supported as essential.

A FINAL IMPLICATION OF THIS STUDY IS5 THAT THE DESIGNING OF
TRADITIONALLY CATEGORIZED RESEARCH SHOULD BE RECONSIDERED, and rather
a study being labeled "experimental® or "case study® or "survey" re
it might employ a combination of these technigues as this study did {
combining the experimental and post hoc interview stages. The int.r-.:.
revealed uses of information that were not apparent from any of the
testing while at the same time, the testing under experimentally
contral led conditions yielded information that would not have been

available from the interviewing alone.

2971
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MOTES

d';iara and after the closed-ended concepts statements, an open-ended
tatement inviting the students to name something they would like to Know
et maitnstreaming and disabilities appeared. Sixteen concepts, listed
eallowing this article in the CONCEPT KEY which accompanied the
'_';gr;phy, provided the students an opportunity to check the concepts

1 interested them most. A sample page of the Mediagraphy is also
ncluded to illustrate how the media was coded according to concept. A
ancept index was provided for teachers and media specialists who were to
hoose media according to concept) an index listing media by disability
mphasized was provided as well.

-}]thuugh this study emphasized the content of the media in terms of
encepts and subject matter rather than in terms of presentation, factors
fiecting the presentation were noted when the various media items were
poiewed. A number of interesting suppositions also came from a
tomparison of the media on mainstreaming and that on disabilities. The
mall amount of information on mainstreaming was in print material, not in
yarrative form or articulated by anyone with whom the students could
T tify, and had to be adapted to be included in this study at all, The

fTur-atinn there was. One aspect of this research which would be
interasting to pursue is whether presentation in narrative form is related
'l;;tt1tude change.

.” Teachers and media ipEtllliEtE WEre 1nitrutted to use at least one

T'lf-fiua minute presentation.. This was done to avoid any possible
preference for a format of media as a cause for attitude change or
influence on information wse. All classes involved used somé infFormation
€ad from a book but relied mainly on films and filmstrips.

i
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SAMPLE Pﬁﬁﬂi?ﬁﬁ[ﬂﬁllﬁﬂﬁhﬁﬂ!

RICKY: ONE OF MY BEST FRIEADS. CRM/MeGraw-Hill Fils
1978. y
I5 mia. Color.

s 8, 8,5, 6, 7, 8,9, 10, 11; 15, 16

Hicky Sarames was born blind and with cerebral palsy,
His parents wanted him to be accustomed to life as =g
as possible, so.enrolled him in a regular public sche
The filz demonstrates how a disabled child may be S5
cessfully mainstreamed into a tegular classtoom and B
the similarities between non-disabled and disabled gp
dents far outweigh their differences. (The word maip
streaming is not mentioned.) Nicky, his friends and
his teachers freely describe their feelings and theif
relationships. A typical day im Hicky's school life"
reveals that he excels at math. It also reveals the'
kinds of frustrations he experiences because of hizg "
disabilicy.

WOBODY TREATS ME DIFFERENT., Films, Inc., 1977.
& mins. Color. Best of Zoom.

2,3, 4, 5, 6, 7, 8, 9, 10, 11

Jiﬁmy Kelly, a youmg teenager with cerebral palsy, d&E
cribes his life at a mainstreamed school, how people
peet him, his likes and dislikes, and his expectatioas
for the futura. The narrator is easy to understaod ¥
at the sa=e time seems as if it may be a person with)
cerebral palsy talking. Jimmy attends school in a =i
streamed situation. He plays hockey on a team with o
disabled young people; his tesm successfully comperes
against teams with non-disabled players.

ONE HANDED POWER by the Light and Bright Writers' Cld
Wadewitz School, Racine, WI. Racine Unifisd Schi
District, 1976. .

49 pp. Illustrations and black and white photographss

T

A spiral-bound, young people written compendium of UM
many, =any things a person with one hand can do f(ene
with & section on what one can do with no hands).
Illustrations are by the students themselves. The

2'da
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CONCEPT KEY

sthing else I'd Tike to know about mainstreaming or about disabilities
did not 1ist above is

what causes disabilities.

what kinds of special help a disabled person needs which is
different from that which a non-disabled person needs.

what disabled people can do to earn money when they get older.
how non-disabled people should act around disabled people.
how disabled people should act aroung non-disabled people.

whether non-disabled and disabled people are friends with
one another.

what kinds of activities disabled persons can do which are the
same as those which non-disabled persons do (in other words,
activities in which disabled persons are mainstreamed).

when disabled persons want help and when they do not.

what kind of special equipment, if any, persons with dis-
abilities need.

how it feels to be disabled.

what special problems disabled persons have which non-disabled
persons do not.

what problems disabled and non-disabled persons have that are
the same.

whether disabilities can be cured.
whether disabled people want to talk about their disabilities.
whiat kinds of attitudes bother disabled persons most.

what questions people without disabilities have about those
people with disabilities.

2906
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SAMPLE PAGE FROM MEDIAGRAFHY
- 26 =

WICKY: ONE OF MY BEST FRIENDS. CRM/MeGraw=Hill Fila

|878.
1% min. Color.

1, 2, &, 5, &, 7, 8; 9, 10, 11, 15, 16

Kicky Sarames was born blind and with cerebral palsy,
His parents wanted him to be accustomed to life as sogn
as possible, 5o enrolled him in a regular publie school
The film demonstrates how a disabled child may be sus-
ct::!ully mainstreamed into a rugullr classroom and hoy
the similarities between non-disabled and disabled S tus
dents far uu:ueigh their differences. (The word m=
streaming is not mentioned.) MNicky, his friends and
his teachers freely describe their feelings and their
relationships. A typical day in Wicky'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 DIFFERENT. Films, Inec., 1977.
6 mins, Color. Best of Zoom.

2,3, 4,5, 6, 7,8, %9, 10, 1

Jimmy Kelly, a young teenager with cerebral palsy, des=
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 game time seems as if it .may be a person with
cerebral palsy talking. Jimmy attends school in a mains
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
Wadewitz Schoel, Racine, WI. Racine Unified School
District, 1976,

49 pp. Illustrations and black and white photographs.

7

A spiral-bound, young people written compendium of the
many, many things a person with one hand can do {(ending
with & section on what one can do with no hands).
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Intreduction

Indications of a persistent lack of confidence in American
Sucation are reflected by the publication each year of the

ts of the "Gallup Poll of the Public's Attitudes Toward the

blic Schools." A review of the reports in issues of Phi Delta
?L,an from 1974-1%980 revealed a steady decline in the ratings
%Eth Annual Gallup,”™ 1980). The search for an explanation for
i; espouseéd weaknesses in the schools has focused substantial
ention on the affectiveness of classroom teachers and their
_%fassianal preparation.

Considerable research has identified skills, competencies,
a0d characteristics that correlate positively with effective
_ching {e.qg. Medley, 1973; Rosenshine, 1976; Ryans, 1960).

_'E of the competencies consistently identified by the intense

ﬁﬂh Framework," 1978; Schmitthausler, 1975). Moldstad (1974)

e o e e B

Fras

sSimmarized the findings:

1. Significantly greater learning often results when

s T B
= .

media are integrated into the traditional instructional

E program.

; 2. Equal amounts of learning are often accomplished in
significantly less time using instructional technology.

3. HMultimedia instructional programs based upon a “"systems
approach” frequently facilitate student learning more

effectively than traditional instruction.

280



4. Multimedia and/or audiotutorial instructional progra:
are usually prefeéred by students when compared with
traditional instruction. (p. 390) |

However, the extensive benefits to be derived from ingery

tional media can be attained only by teachers who are competas
in their use. Wilkinson (1980) emphasized that "Media are mog
effectively and efficiently used, and therefore hawve greater.§
impact on students, when teachers have received specific traif
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 has been auﬂ_
o dljtiunl scrutiny by members of its own ranks as well as
public sector as emphasis on accountability and cost effecti.
ness has increased. Two, a rapid proliferation of technolog
has created an increasing array of tools and technigques of
communication, entertainment, and instruction. Teachers must]
cope with students who are "media literates." Three, there
been myriad research studies conducted on the effectiveness os
educational technology in the teaching/learning process.

The role of educational media in classroom instruction

implications for teacher preparation has been a focal point ﬁ;
the increased attention to guality of programs. In a compre=
hensive assessment of the s