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PREFACE

For the third year the Research and Theory Division of the Association

for Educational Communications and Technology (AECT) is publishing these

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

AEC- Convention in Philadelphia, PA. A limited quantity of this volume were

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

tional Resources Information Clearinghouse (ERIC) system.

REFEREEING PROCESS: All Research and Theory Division papers selected

for presentation at the AECT Convention and included

in this Proceedings were subjected to a rigorous blind reviewing process.

Proposals were submitted to Dr. Carol Carrier of the University of Minnesota

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

from proposals before they were submitted to referees for review. Approxi-

mately fifty 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

Research and Theory Division
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The Interaction of Learner Aptitudes

ABSTRACT

Many questions about the role of individual differences in learning

remain to be answered. A review of the literature indicates That the

effect of instructional mode may depend on individual learner differences.

In the area of mathematics learning the question has been pos3d: Do

spatial and general reasoning abilities interact with instructional treat-

ment. The purpose of this study was to extend a series of earlier aptitude

treatment interaction studies. The aptitudes used in the present study

included spatial and general reasoning ability. The two treatments dealt

with the topic of quadratic inequalities. One treatment labeled graphic

was strong in verbal-pictoral-numeric content. The other treatment labeled

analytic was strong in verbal-symbolic-numeric content. Interactions

between instructional treatment and the aptitudes were observed.

2
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The Interaction of Learner Aptitudes

The Interaction of Learner Aptitudes with Instructional

Treatment in Quadratic Inequalit4es

Educators have long dealt with the problem of explaining individual differ-

ences in learning. As Glaser (1972) pointed out, the need for 'ndividualization

of instruction has been recognized since the beginning of the twentieth century.

Identification of aptitudes that interact with variations in instruction has

been suggested by Cronbach (1957). A review of the literature on aptitude by

treatment interactions (ATI) indicates that the effects of instructional treat-

ment may depend or individual learner differences, although significant inter-

actions have frequently been difficult'to replicate. Many studies failed to

report predicted interactions (Behr & Eastman, 1975; Bracht, 1970; Cronbach,

1975; Cronbach & Snow, 1977; Eastman & Behr, 1977). Consideration of individual

differences in the learning process has led to a number of studies investigating

possible relationships among student aptitudes and different modes of presenting

instruction (Behr & Eastman, 1975; Carrier & Clark, 1978; Carry, 1968; Eastman

& Carry, 1975; McLeod & Adams, 1980; McLeod & Briggs, 1980; Webb & Carry, 1975).

The principal purpose of the current study was to investigate the interaction

of selected aptitLies with presentation mode in mathematics instruction. This

study evolved from a series of investigations in mathematics education and the

work of the mathematician Poincar4 (1907).

In the first of the series, Carry (1968) investigated the possible inter-

action of spatial and general reasoning abilities with instructional treatment

(analytic, graphic) in quadratic inequalities. The investigator hypothesized

that spatial ability would predict success from the graphic treatment and that

general reasoning ability would predict success '-om the analytic treatr-ent.

3 t



The interaction of Learner Aptitudes

The analytic materials were strong in verbal - symbolic- numeric contrlt, while

the graphic treatment materials contained a verbal-pictorial-numeric content.

Carry (1968) reported an interaction of the two aptitudes (general reasoning,

spatial visualization) with instructional treatment (analytic, graphic). Hod-

ever, the reliability of the criterion instrument was low, and the direction

of th:_ interaction was ,n reverse of that predicted.

A follow-up study by Webb and Carry (1975) used Carry's (1968) suggested

improvements. Again, Webb and Carry's (1975) study used two different in-

structional treatments dewing with the topic of solving quadratic inequalities.

Using Melton's (1967) model, Webb and Carry (1975) predicted that spatial

ability would predict transfer from tre analytic treatment, and that general

reasoning would predict transfer from the graphic treatment. Webb and

Carry's (1975) prediction of an ;nteraction between aptitudes and instructional

treatment was not supported.

In the third of the series, Eastman and Carry (1975) restructured the two

treatments used by Webb and Carry (1975). The analytic treatment was revised

to make it mor, deductive, while the graphic treatment was revised to make it

more inductively structured. The criterion measure in the Eastman and

Carry (1975) study was a relati\,ely difficult tra, _'er learning test. Eastman

and Carry (1975) examined the aptitude constructs used by Webb and Carry (1975)

in the context of Guilford's (1967) Structure of Intellect model. Using the

model, Eastman and Carry (1975) selected the Abstract Reasoning Test of the

Differential Aptitude Tests (Bennett, Seashore, and Wesman, 1947) battery as a

measure of spatial ability. Selection of the Abstract Reasoning Test as a

meausre of spatial ability is questionable. Cronbach and Snow (1977) indicate

that this test is usually assumed to be a measure of reasoning ability. In-

clusion of additional measures more generally accepted as spatial ability

4

13



The Interaction of Learner Aptitudes

measures would have been appropriate. The Necessary Arithmetic Operations

Test from the Kit of Reference Tests for Cognitive Factors (French, Ekstrom,

& Price, 1963) was retained as a measure of general reasoning ability in the

Eastman and Carry (1975) investigation. Eastman and Carry's (1975) hypotheses

were similar to Carry's (1968). An interaction was reported supporting the

hypothesis that spatial ability will predict success in the graphic treatment

and general reasoning will predict success in the analytic treatment.

Examination of the hypotheses in the Carry (1968), Webb and Carry (1975),

and Eastman and Carry (1975) studies points out the need for a model-based

approach when generating ATI hopotheses. Salomon (1972) has suggested three

models--remedial, compensatory, preferential--for use in ATI hypothesis genera-

tion. Carry (1968) hypothesized that spatial ability would predict success

in the graphic treatment, while general reasoning would predict success in the

analytic treatment (preferential model). ',,'ebb and Carry (1975) assuu that

spatial visualization would predict success in the analytic treatment and

general reasoning would predict success on the transfer test in the graphic

treatment (compensatory model). Eastman and Carry's (1975) predictions were

similar to Carry's (preferential model).

comparison of the aptitudes and treatments used in the series of studies

with the concepts discussed by the mathematician Poincare (1907) yields further

support for the choice of the aptitude constructs of general reasoning and

spatial ability and the investigation of their relationship to analytic and

graphic instructional treatments. Poincare (1907) suggested that there are two

types of mathematical minds--the intuitive and the logical--that make equal

contributions to the advancement of science. Mathematicians taking the logical

approach appear to advance using a step by step process, while those using the

intuitive approach appear to make quick almost inspirational conquests.

5



The Interaction of Learner Aptitudes

Poincare (1907) suggested that a genuine difference exists between intuitive

and logical approacnes and that these differences are not imposed by the

particular area of mathematical investigation, A number of examples of math-

ematicians were provided. One such example is the contrast between Weierstrass

and Riemann. It has also been suggested that the same chstinction can be

made among mathematics students. Some students are not capable of 'seeing

in space," while others are not as capable of performing long calculations

(Poincare, 1907, p.17).

In the Carry (1968), Webb ;Ind Carry (1975), and Eastman and Carry (1975)

series, the aptitude construct., selected represent generally accepted tradi-

tional constructs. Research which also includes process concepts as individual

differences would be useful in an adaptive mode to education (Glaser, 1972).

Glaser suggested that the cognitive style concept may be useful in ATI research.

One of the most highly investigated cognitive style dimensions is field depen-

dence- independence (Witkin & Goodenough, 1976). In the area of mathematics

education, recent studies have reoprted ATI's where cognitive style measures were in-

cluded (Adams & McLeod, 1979; McLeod & Briggs, 1980; ;0cLeo,] & Adams, 1983).

Cognitive style research, particularly the field dependent dimension, has

been criticized by a number of investigators (Cronbach & Snow, 1977; Fine

& Danforth, 1975; Reinking, 1977; Satterly, 1976; Vernon, 1972; Wachtel, 1972).

The crux of the criticism is that field dependence may be confounded with

general intelligence and spatial ability (Vernon, 1972).

The present study investigated interactions between student aptitudes and

instructional treatment in quadratic inequalities using the aptitude and treat-

ment variables from the Eastman and Carry (1975) study. In addition: (a) cog-

nitive style and an additional measure of spatial ability were included,

(b) instructional treatments, particularly the graphic treatment's illustrations

6



The Interaction of Learner Aptitudes

were revised, ind (d) subjects were college students. The primary hypoth-

esis focused on interactions. An interaction between student aptitudes and

instructional treatment was predicted: students having high general reason-

ing ability were expected to perform better under the analytic treatment than

students having spatial ability, and the graphic treatment was expected to

be be for students having high spatial ability (preferential model). Hy-

potheses inc)uding the cognitive style dimension were not generated since

inclusion of the dimension was considered exploratory.

Method

Subjects

The 120 students in this study were junior and senior level undergraduate

stude es enrolled in teacher education courses at a southeastern university.

The university was in a community of 17,000 people. Students who were familiar

with the topic of quadratic inequalities were removed from the sample at the

data analysis stage although they were allowed to participate in the earlier

stages of the study for aaministrative reasons. Each student was randomly

assigned to une of two programmed instructional treatments.

Imstrumenta'jor

The aptitude measures included a spatial ability test, one measure of

cognitive style, and two reasoning tests. The test instruments were selected

using: (a) the Gf and Gv aptitude complexes discussed by Snow (19E0) where

Gf refers to "fluid ability" or analytic reasoning, and G
v

refers to spatial

visualization (after Cattell, 1971), and (b) results from previous studies. The

measures of spatial and general reasoning abilities were the Card Rotations Test

and the Necessary Arithmetic Operations Test, respectively, selected from the

Kit of Reference Tests for Cognitive Factors (French, Ekstrom, ?, Price, 1961).

The Group Embedded Figures Test (Oltman, Raskin, & Witkin, 1971) was selected as

7
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The Interaction of Learner Aptitudes

tre cognitive style measure. In order to replicate the Eastman and Carry (1975)

study, the Abstract Reasoning Test, Form T, from the Differential Aptitude

Tests (Bennett et al., 1947) battery was also selected. 1

The criterion measure consisted of a 24-item multiplE choice transfer

learning test identical to that used by Eastman and Carry (1975). Students were

asked to solve problems similar to those presented in the instructional treat-

ment booklets. A limited number of the test items required generalization of

the problem solving method presented in the instructional booklet. One point

was given for each question. Partial credit was not allowed.

Procedure

The study was conducted midway through the fall semester. On the first

day the experimentor explained the study to the students. The participants in

the study were informed that they would be taught a topic in mathematics using

written instructional materials. Students were informed that they were not re-

quires to participate and that their course grade woula not be affected if

they chose not to participate. Four aptitude measures were then administered

to the students. On day two, each student was randomly assigned one of the

two instructional treatments (analytic, graphic) in a small group setting. The

analytic treatment, based on the properties of signed numbers, was more de-

ductively structured. The graphic treatment was inductively structured, and the

method of solution of the quadratic inequalities required that the student

learn to draw and interpret the "right" picture. The students had 35 minutes

to read and study the assigned treatment booklets. Treatment booklets were

collected at the end of the 35 minute period. Tne following day the treat-

ment booklets were again distributed to the students, each stucent receiving

the same booklet as on day two. They were asked to finish reading the booklet

1
As discussed the Abstract Reasoning Test was considered as a spatial

ability test by Eastman and Carry (1975).

8
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The Interaction of Learner Aptitudes

,

or to reread and review if they had already completed reading the bioklet.

Fifty minutes were allowed on day three. On the fourth day, the 24-item

transfer learning test was admin stored to all students included in the study.

The students were not inf^rmed in advance that a transfer learning test would

be administered. Data on 20 students were eliminated because the student had

either (a) previous knowledge of quadratic inequalities, (b) data missing on

the dependent variable, or (c) missed one or more of the instructional periods.

Data from 100 students were analyzed.

Results

Descriptive Statistics on Aptitudes and Outcome

Table 1 reports the means, standard deviations, and number of subjects per

treatment group for all aptitudes and for the outcome measure. Table 2

shows the intercorrelation of aptitudes and outcomes by treatment and the

reliabiliti °s. The pearson product-moment correlation between parts one

any two were used as rough estimates of internal consistency for the Card Ro-

tations Test and the Group Embedded Figures Test. It was interesting to note

that the mean of the transfer test score was slightly higher in the analytic

group. A similar but non-significant difference was also reported by Eastman

and Carry (1975).

Insert Table 1 about here

Intercorrelations of Aptitudes and Outcome

A substantial difference in the correlation coeff'cients between the

Necessary Arithmetic Operations Test and the transfer test across the graphic

and analytic treatment groups (r = .59 1.1 the analytic group, and r = .23 in

tne graphic group) was observed. (See Table 2.) This result suggested the

9 Is



The Interaction of Learner Aptitudes

possibility that an ATI may exist since the relationship between the general

reasoning measure and the outcome measure was not the same across treatments.

A similar but less pronounced difference appeared between the Abstract Rea-

soning Test and transfer test (r = .39 for the analytic group, and r = .47

for the graphic group). The difference across treatments in the correlation

between the Card Rotations Test and the transfer test score as well as in the

Group Embedded Figures Test and the transfer test score appeared modest. Most

aptitudes are intercorrelated with one another--a fact to be considered when

entering terms into regression.

Insert Table 2 about here

The relatively low correlation between the Card Rotations Test and the

transfer test should be noted. Any of the results including the Card Rotations

Test should be interpreted with caution. An unexpected pattern was found

for the Necessary Arithmetic Operations Test and the Group Embedded Figures

Test across treatments. The correlation between the Necessary Arithmetic

Operations Test and the Group Embedded Figures Test was .45 in the analytic

treatment group and .29 in the graphic treatment group.

Aptitude X Treatment Interactions

The outcome measure (transfer test) was regressed on all aptitudes in the

full model using a stepwise procedure suggested by Cronbach and Snow (1977).

Treatment groups were coded using a dummy coding procedure (Kerlinger &

Pedhazur, 1973). A predetermined order was used to enter all aptitude terms

into regression. Aptitude terms were entered, then the treatment term, first-

order ATI, and finally second-order ATI were entered. Deviation scores for

the aptitude measures were used as recommended by Cronbach and Snow (1977).

Stepwise regression analysis was performed using the multiple regression

10
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The interaction of Leraner Aptitudes

subprogram from the Statistical Package for the Social Sciences ("die et al.,

1075). Table 3 presents the results of the stepwise regression analysis of

the criterion test on the aptitude meausres. The significance of main

effects and ATI was tested using a procedure discussed by Karlinger and

Pedhazur (1973).

Insert Table 3 about here

As shown in Table 3, the full regression equation accounted for 57.5%

of the variance in transfer learning. Two main effects AR and NAOT were

significant and accounted for 17.0% and 8.9% of the ,tariance in transfer learn-

ing, respectively. The other aptitude and treatment terms did not con.ribute

significantly to the prediction equation, Significant ATI's were observed,

One first order ATI was detected-- NAOTxTrt accounting for 3,5% of the variance

in the full model. This was consistent with the correlational pattern found

between NAOT and the transfer test (see Table 3). The ARxNA0TxTrt term

accounted for 3.3% of the variance and was statistically significant, rep-

licating the results of Eastman and Carry (1975).
2

An additional interaction,

ARxCRxTrt, also was observed, accounting for 3.3% of the variance. It must

be noted that this interaction should be interpreted with caution since the

correlation between the Card Rotations Test and the transfer test was low. All

terms including the Group Embt,ded Figures Test accounted for a total of 2,5%

of the variance in the full model. Table 4 reports the regression equations for

th.,, analytic and graphic treatment groups.

Insert Table 4 about here

2

-If one assumed as Eastman and Carry (1975) that AR is a measure of spatial

ability.

11
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Discussion

The results of the present study replicate and extend the findings of

Eastman and Carry (1975) and other studies which have indicated that learner

aptitudes interact with instructional treatment in mathematics. The to

second order interactions--Abstract Reasoning x Necessary Arithmetic Oper-

ations x Treatment (ARxNAOTxTrt) and Abstract Reasoning x Card Rotations x

Treatment (ARxCRxTrt)--observed in this study warrant further discussion.

As indicated, Cronbach and Snow (1977) questioned Eastman and Carry's cnoice

of the Abstract Reasoning Test as a measure of spatial ability (G). In the

current study the Card Rotations Test was added as an additional spatial

ability measure. The ARxNAOTxTrt interaction included the Abstract Reason-

ing Test as the spatial measure and the Necessary Arithmetic Operations Test

as the general reasoning measure. On the other hand, the ARxCRxTrt interaction

included the Abstract Reasoning Test--considered by Eastman and Carry as a

spatial measure--and the Card Rotations Test. It could be inferred that the

ARxNAOTxTrt term was an interaction between spatial and general reasoning

abilities with instructional treatment and that the ARxCRxTrt was an inter-

action between two spatial abilitie; (Abstract Reasoning Test, Card Rotations

Test) and instructional treatment. However, these inferences are not supported

in light of the assumptions usually made about the Abstract Reasoning Test.

Cronbach and now (1977) suggested that the test is usually regarded as a

reasoning test, and that Eastman and Carry's use of the Abstract Reasonirg

Test as a spatial test was nct justified.

If it is assumed that the Abstract Reasoning Test is a nonverbal reason-

ing test, different conclusions follow regarding the two second order inter-

actions observed in this study (ARxNAOTxTrt, ARxCRxTrt). Making thls assupticn,

a more tenable interpretation of the results is that the ARxNAOTxTrt interaction

12
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The Interaction of Learner Aptitudes

was an interaction between two reasoning measures of the Gf aptitude clus-

ter. In this case the ARxCRxTrt interaction would be the only significant

ATI term containing a spatial measure--witn the Card Rotations Test being

the spatial measure and the Abstract Reasoning test a non-verbal reasoning

test.

The previous discussion suggests that the two significant second-order

interactions draw on different aptitude constructs. In the case of ARxNAOTxTrt,

the interaction may be between two general reasoning constructs subsumed

under Gf, Alith the ARxLRxTrt interaction being between nne general reasoning

(Gc and one spatial (L
v
) factor.

Jse of the Group Embedded Figures Test to measure the cognitive style

dimension did not contribute significantly to the model used in this study.

Only 2.5% of the variance was accounted for by all terms that included the

style measure. An examination of the intercorrelations of the Group Embedded

Figures Test with other ability measures used in the study supports the claims

made by critics of the style dimension--field dependence-independence may be

confounded with other ability measures.

More research is needed to explain ATI's in mathematics learning. The

relationsnip between the spatial skills assessed by the aptitude measures and

those required by the treatment need to be further investigated (Cronbach &

Snow, 1977). Thc_ low correlation between tne Caro Rotations Test and the

criterion measure may be due to the fact that the task requires different

spatial skills than does the spatial treatment. Task analysis methods could

oe used to help identify skills required for the spatially-oriented treatment

on quadratic inequalities. This information wouio be useful when selecting in-

dividual difference measures wnich require skill similar to that used in the

spatial treatment.

13
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Additional correlational analysis ex:mining the relationship between

various marker tests in the G
v

cluster and task success in the graphic and

analytic treatments would be desirable. It would then be easier to select

spatial measures which predict success differentially across treatments. Use

of the spatial and general reasoning treatment dimensions when investigating

ATI's in mathematics learning is worth further investigation.

14
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The interaction of Learner Aptitudes

Table 1

Descriptive Statistics for Aptitudes and Transfer

Test by Instructional Treatment

Instrument Treatment Mean Standard
Deviation

Range ni

Abstract Reasoning Analytic 39.17 8.?0 20-50 47
Graphic 39.49 5.57 26-48 53

Necessary Arithmetic Analytic 15.66 4.70 5-23 47
Operations Test Gr -hic 14.74 4.87 4-25 53

Card Rotations Analytic 120.21 47.28 35-222 47
Graphic 114.96 31.91 55-194 53

Group Embedded Analytic 8.92 5.37 0-18 47
Figures Test Graphic 9.79 4.66 0-17 53

Transfer Test Analytic 10.43 5.01 1-21 47
Graphic 9.02 4.27 2-19 53
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The Interaction of Learner Aptitudes

Table 2

Intercorrelations of Aptitudes and Outcome by Treatment (Reliabilities

on the Diagonal)

Variable Treatment 1 2 3 4 5

1. Abstract Reasoning Analytic
.871 .56 .55 .60 .39

(AR)

Graphic .24 .35 .49 .47

2. Necessary Arith-
metic Operations

Analytic .801 .38 .45 .59

Test (NAOT) Graphic .13 .29 .28

3. Card Rotations Analytic .75
2

.51 .16
Test (CR)

Graphic .21 .21

4. Group Embedded Analytic .80
2

.40
Figures Test (GEFT)

Graphic .39

5. Transfer Test .783

1. Kuder-Richardson
2. Pearson product-moment correlation between parts 1 and 2
3. Cronbach's Alpha

19
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The Interaction of Learner Aptitudes

Table 3

Summary of Variance in Performance Accounted for by Main Effects and ATI

Variable in Regression df % of variance
accounted for

F

Full Model

Aptitudes

15 42.5

Abstract Reasoning (AR) 1 17.0 24.83 **
Necessary Arithmetic

Operations Test (NAOT) 1 8.9 13.00 **
Group Embedded Figures
Test (GEFT) 1 1.6 2.34
Card Rotat.ons (CR) 1 0.3 .44

Treatments 1 2.2 3.21

Aptitude Treatment
Interactions
ARxTrt 1 0.9 1.31
CRxTrt 1 0.6 0.88
GEFTxTrt 1 0.2 0.29
NAOTxTrt 1 3.5 5.11 *
ARxNA0TxTrt 1 3.3 4.82 *
GEFTxNAOTxTrt 1 0.6 0.88
CRxGEFTxTrt 1 0.1 0.15
ARxGEFTxTrt 1 0.0 0.00
ARxCRxTrt 1 3.3 4.82 *
CRxNA0TxTrt 1 0.0 0.00

Constant = 9.92 -- --
Residual 84 57.5

* p <.05

** p <.01
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lable 4

Regression Equations for Transfer Learning %howinq Partial

Regression Loefficients fur Each Treatment

treatment (frt) Constant b for h for h for b for h for 0 for ii for 0 for b f(,. 0 tot
AR (P. GEFT NAOT AROAOTxTrt GEETx1)A0ExTrt CRxGEFixTrt ARxGEFixTrt AR\UtxTit CRxtlAWKIll

Analytic -1.67 .06 0? 06 1.05 -.01 -.W.' .00 .01 00 00

7..raphic 2 17 26 MO .74 -.35 .01 .02 .00 - 01 00 00

----------- - --- -- -_-_----- . ---------------------------
Note AR . atstract Reasoning Test, (R - Card Rotations Test, GEFf , Group Embedded figures fest, NAOT = Necessary Arithmetic Operations

Test

1
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Toward a Grammar of Educational Television: Part II, 10ethodology

Arguments i'or and a delineation of a theoretical model for the analysis

of educational television codes have been made in an earlier paper (Becker,

1979). Briefly, the author borrowing concepts from sehiotics, suggests a

grammatical analysis of educational television. Such an analysis would des-

cribe syntax or the linear aspects of construction, slch as frame and shot in

the formation of an educational television sequence. Since syntax exists

only within and because of a communication, analysis would be conducted with-

in units of communication. Sucn units of communication have been coded in

other media and often bring their codes or infrastructure to the medium of

television. The appearance of new syntax or new use of the units of construc-

tion would indicate a grammar unique to television.

This paper will attempt only to summarize the rationale fo-, the formu-

lation of such an analysis. It is not the purpose here to mount arguments

in support of that analysis, but to offer a background to the current dis-

,:ussion. It is the purpose of this paper to present an analytical model for

the grammatical description of educational television.

Background

Historically, educational technology research on television moved from

a gross comparison of television with live lecture kSykes, 1964: Williams,

Paul and Ogilive, 1957; Pflieger and Kelly, 1961 and Schramm, 1962) through

an increasingly sophisticated series of studies (i.e., Chu and Schramm, 1967,

Koran, Snow and Macflonal-1 1971, Salomon, 1979) to a consideration of the

unique characteristics of television. Some researchers, such as Salomon (1979)

have attempted to identify these charact-_,ristics as codes. Although current

questions about the unique characteristics of television abound, there is

little knowledge about TV codes and symbols.

Codes and symbols have been described, however, in other media such as

24
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cinema, acid literature, by the ss-,tem of semiotics. Christian Metz (1974),

for example, has initiated a detailed ackount of the codes and symbols of

narrative cinema.

Purpose

That I believe is necessary, here, is the establishment of an analytical

model for the description of television grammar. Successful attempts to

"cead' film in this manner have been made by Christian Metz (1974 a, 1974 b)

and other semiotic analysts (Wollen, 1969, Monaco, 1977 and Bettetini, 1973),

and although Metz has developed a sophisticated analytical model for "reading"

film, it is one based on individual interpretation. The challenge in borrow-

ing some of Metz's rich concepts of interpretation would be to introduce the

elements of verification and generalization demanded by research in the social

sciences. Metz, however, begins his analysis with a helpful code set theory.

For purposes of this paper, I will refer to code as the tacit rules or regu-

lations whit} develop in the practice of constructing the units of frame, shot

and sequence within television or film. Metz's contention, then, is that one

must distinguish the source of codes involved in the construction of a se-

quence, consequently he has developed a code set theory. His theory attempts

to trace those codes which are derivative, not unique to cinema, and to des-

cribe those unique to the medium. He does this to provide a fuller under-

standing of the contribution of one medium to another and to highlight the

new use of an old code. Metz would agree with most
1

film theorists that

"montage" is the only unique cinema code
. Identification of codes unique to

cinema initiated a grammatical description of film.

It is necessary to trace the origin of a code in order to understand its

use in the new medium. Metz offers a code set theory which includes the

1

K orup (1977), however, states that there are no 'codes unique to film.
He believes that "montage' can he found in novels.
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listing of the domains of general culture, inema and theater among others.

lithin those domains he lists shared and non shared codes. Codes of lighting

and narration, for example, would be shared general culture, cinema and

theater. "ontage would be non shared, specific to cinema.

lhis analysis attempts to trace the origin of the code, that is, the tacit

rule which developed for the presentation of a given communication, by naming

the "domain" from which it came. "Domain" for Metz has vast implications and

can mean another genre as well as something he calls general cultun2. Although

his concept is vast and he has net been totally successful in articulating

the origins of many cinematic codes, his theory again is rich and well suited

to a semiotic analysis of television.

If one was to consider the proximate sources of one form of television

at a time, such as dramatic narrative, and to define these origins with some

specificity, i.e., the domain of general culture would include subdivisions

addressing those social and economic forces as well as aesthetic forces which

shape the construction of a unit of communication for television, then the

code set theory would offer 3 superstructure for television analysis. Such a

structure, when applied to television, would spply a frame within which to

chart the pattern of old codes or the appearance of new ones. This charting

need not be accomplished by individual "reading" of the television message,

but can he recorded and analyzed by micro computer.

The television analysts who knew the origin of the codes would he able

to make informal comparisons between the use of the code in the old and new

medium. An understanding of the structure of television might grow in that

fashion.

Codes and I rmats

Vdiat the identification of a superstructure or overarching model will

allow this analysis to describe is the syntax within a television format.



1:1m syntax has undergone partial analysis in such a manner, although not in

a rigorous fashion. !oonaco, for example, has described the syntax of dialogue

as it existed in Hollywood films of the 50's (such syntax is currently being

copied by most dramatic tel sequences today.) Serious film analysts

when employing the method of individual interpretation, work within one format

at a time. Indeed, they work to describe one communication at a time, within

that format. This work suggests that elements within a given communication

from one format arrange them elves in a pattern. Such a pattern may be labeled

the svntax of the given communication. Analysis, then, takes place initially

at the micro rather than macro leve;. If one postulates, then, that unique

patterns exist within television, it would seem appropriate to study these

patterns similarly within the genres
2
or formats of television. These formats

are variouAv descriLed in the television literature. A survey of this liter-

ature and an appraisal of IV programming 3
recommended the following categories

for consideration as format: dramatic narrative, situation comedy, documen-

tary, news, advertis.ments, variety shows, talk shows, soap operas, game shows,

musical presentations, sports presentations and dance. In no way is this

classification proposed as all inclusive, nor are the categories always dis-

crete. It is a classification which allows this structural analysis to begin.

The codes, for example, of a TV format, such as dramatic narrative
4

2
Genre is a rather formal word which, in practice, carries with it the

baggage of aestheticc,. It is the belief of this researcher that television
cannot yet he called an art form and because of commercial const 'cuts may
never reach an artistic stage, so that the description ',F progr, or formats
becomes pretentious when called a "genre".

3
It is not the intent of this analysis to address the possibilities of

TV programming, but to consider television "in practice,' as it is viewed today.
4

Television, like film, is an essentially narrative form. At first
glance, the form of television might appear to he dramatic, since there are
usually actors talking with one another, on screen. The essence of narration,
however, is the telling of a story by a story teller. Dramatic television tells
a story through the cyes of a storyteller, the camera. It has "point of view".
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supply the infra.,tructure in which to examine syntax. The assumption, here,

is that syntax is developed differentially within varying forms.of communi-

cation. For example, words can only be linked f:,r the purpose of communica-

tion otherwise one ha-3 nonsense phrases. So then, can video syntax only he

studied and situated within a communicatior, in a given format. The tempta-

tion, of course, will he to and control units of syntax, especially

if one is used to conducting behavioral esearch So, there is a necessity

to emphasize the fact that syntax, not only exists to facilitate a communi-

cation, but can only be studied within the format of that communication.

The question, of course, could eventually be posed about the similarity

of syntax 'tween or among formats. For example, units of frame construc-

tion might c similar across formats. iere is a danger, however, in pur-

suing that question in the early stage of the research.
5

Since one is ana-

lyzing units of communication, it must he remembered that these units take

their meaning from format codes, A series of fast cuts frow close up framed

face to close ups of another fraW face have no meaning of their own. They

may exist only in relation to the communication within the format in which

they are found. For example, they may exist to advance the plot by display-

ing tension between the central characters whose faces are framed, if, these

cuts exist within a dramatic narrative.

'The metaphor of language for film or video construction is weak at the

smallest unit. A picture is not like a word: it contains numerous "hits" of

information, while a word usually contains one or two hits of denotive

5
A consideration of patterns within TV formats would not exclude a later

analysis of patterns between formats. Such between format analysis might con-
tribute a micro description to those TV analysts following Raymond Williams
(1974) "flow concept" of television programming. If what Williams indicates
were true, that is, if an evening's programming constitutes a unit of communi-
cation itself, then comparisons of patterns between formats presented in one
evening's programming could help support his concept and better describe the
"flow".



information. A picture is highly denotive, while d word can be moderately

denotive, hut highly connotive. The strength of the Letaphor exists, however,

hecause the concept of grammar can he understood by the layperson and the ri:-

searcher alike. Basic language structure has been a part of standardize('

public education for years, so the unit of the sentence or the paragrc.ph is

generally understood. The communicative links, C en, between words, phrases,

sentences and paragraphs are generally understood and used daily in common

speech and writing. The metaphor gains strength, then, from a comparison of

this linkage, this syntax.

Units of Construction

In conductim; an analysis of the manner in which form structures content,

one speaks of the smallest units of meaning (Metz, 1974, Monaco, 1977, Bellman

and Jules-Roselte, 1977). A researcher is, then, faced with the problem of

selecting the most salient units of form or construction for appropriate inter-

pretation. Since there are thousands of units of form within a visual frame,

the task becomes difficult. It is necessary to select those dominant units

which most apparently contribute to the meaning. Several approaches can be

taken, since the question is a variant on "how does a viewer read a frame, a

shot, a sequence?' No truly verifiable answer to this question exists. Art

theorists write about reading line, shape, and color (Bloomer, 1976). Per-

ception theorists (Kennedy, 1974, Gibson, 1969) write about frame, surface,

edge, focal point, proximity and angle of approach. Gestalt theorists such

as Kohler and Yerkes, place emphasis on figure, ground, proximity and closure

when identifying important units of form.

Film makers and critics identify salient units of form such as frame and

shot in motion visuals. Milletson's (1966) popular basic text in television

production lists frame, shot, and sequence as important units of television.

29
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Selection and Valiaation. This researcher, after reviewing the liter-

ature on units of form, compiled an extensive list of these units. The list

was informally presented to educational video directors a.(1 camera people.

Their task was to prioritize these units, so that a sense of which units were

most important in practice would emerge. Their knowledge about usage existed

at clicll an intuitive level that it was hard to elicit a response to that list.

When interviewed, however, and asked "What do you shoot? How do you construct

your shot, your scene?" they replied in the language of the units of form.

(This is verification of the fact that a TV grammar probably exists at an in-

tuitive level and remains, as yet, undescribed.) In a circuitous way, they

returned to the original list. mentioned most frequently were frame, shot

and scene or sequence. Within a frame the distance, angle, lighting and

center or focal point received most mention. Motion within shots was spoken

of in conventional terms of zooming, panning, tilting, and dollying or truck

in;. And motion bet''een shots was mentioned in conventional terms of cutting,

fading, wiping and dissolving. If this research were not conducted with so-

cial science mettiods, the author could have selected conventional units of

form from the research. The validation process used here appears circuitous,

since it returns to conventional units. The step was, however, necessary.

The list which will constitute the base of a computer program for micro analy-

sis of television has face and content validity.

Levels of Syntax

Frame, shot and sequence may be described as levels of video construction.

to discover the existing relationship among these levels, it is necessary to

nt.,e the smaller units of construction within these. First, however, a defi-

nition of the levels should be included.

A frame is the image which the cameraperson selects and borders within

the boundaries of his/her tense. (production 525 lines traced in 1/30 sec =



1 frame repeat rate of JO stills/second, 262.5 alterate traced 1/60 sec = field

freq. of 60/sec reduce flicker). Each line scanned in 635 microsec.'or at

rate of 15,750 lines/second). (Millerson, 1966)

Shot within camera movement (subjective motion) or within set movement

(objective motion) from frame to frame constitutes a shot.

Sequences are self cont,

in or between camera switches.

series of shots achieved technically by with-
.

Subcatego ies can be listed and programmed as follows:

1. Opening and Closing Frame

a) Border (Open, Closed)

b) Focal Point

c) Focal People #

d) Lighting (Back)

e) Focal Distance (Long, Medium Long, Medium, Medium Close, Close)

f) Focal Angle (Top, High, Level, Low, Low Level)

2. Shot

a) Opening Frame

h) Switch

1. Between--Fade, Cut, Dissolve, Superimposition, Wipe

2. Within--Zoom, Pan, Dolly, Truck, Tilt

c) Closing Frame

3. Sequence

a) Opening Shot

h) Closing Shot

One cannot haphazardly examine these levels of syntax, but aF described

above, one can examine them within one given communication of one format at

a time. One might examine the syntax of openings or settings or human inter-

action in documentaries.
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One might examine the syntax of advertisements which use testimonials.

This researcher is examining what television does to a traditional plot in

dramatic narrative. This study will be ,riefly described to illustrate the

analytical model in action.

Procedures

Segments from dramatic narrative prepared and presented on educational

channels have been videotaped. These segments include e-amples of narrative

units falling along the plot line of traditional drama. They ase, 1. openings

2. suspense 3. climax 4. denouement.

A program of observation and recording tY.7 elements for video nrograms

has been developed and modeled after the observation program (SSR) developed

by Cordon Stephenson at the Primate Center, Uriversity of Wisconsin-Madison.

The SSR methods of coding and transcribing behaves r are well suited for adap-

tation to an observation of the television screen.

An Apple I Computer interfaced with a Betamax recorder/player is pr;-

grammed to record the time of appearance, frequency and duration of units of

television construction in t-.e segments of frame, shot and sequendt. The sub-

categories of these segments, listed above, are recorded and the program

answers questions about them.

Data Analysis

The Apple II Computer not only records the frequency and duration=of the

units of construction under study, but supplies a printout for appraisal of

these data. These data are submitted to a time series analysis. Patterns of

use, it is b ped,will emerge in this fashion. These patterns constitute the

codes this study is seeking. These codes will then be included in a descrip-

tive report and summarized, where needed, in graph form (i.e. frequency plots).

't is hypoLhesized that patterns of usage, namely codes, will emerge when

these data are examined. It Is further hypothesized that some of these codes

will be unique to television.
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Instructional design research has been slow to reformulate

research questions that would provide psychologically valid

prescriptive instructional princinles. The fruitlessness of two

decades of media comparison studies has been comprehensively
*.

reviewed and discussed (Salomon & Clark, 1977; Salomon, 1978)

The "no significant difference" outcomes of the Media A vs. Media B

comparison studies era has led to generalizations that hardware,

as typically used, serve primarily as effective delivery devices

and that most instructional objectives can be achieved via any

.delivery system (Jamison, Supper & Wells, 1974; Schramm, 1977).

Following the media comparison era, a more recent emphasis on

the effects of various instructional strategies such as 7cavance

organizers, preinstructional strategies and orienting tasks has

mpted to identify relevant instructional attributes--that is

to define elements of lesson design that,would yield reliable

generalizable effects. The results from such research efforts

have not been much more illuminating than the earlier media

comparison studies. Clear cut replicable instructional guidelines

have been the exception rather than the rule.

One reason for this disappointing lack of progress may lie

in the failure to analyze the impact of educational treatments

on internal psychological processing operations of individual

learners. An instructional treatment which is unattended by

learners cannot be expected to have any impact on learning.

In spite of the apparent obviousness of this observation,
.

many studies attempting to assess the effectiveness of a
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particular ->trategy with a (jroup of lc:diners do not verl f - that

the treatment_ was in fact- attended. Even if it could be assumed

that all learners equally attended a suecific instructional

variable, the way in which it interacts with each individual's

cognitive procestes is likely to be ideosyncratic. Therefore

rather than ntudy a defined instructional treatment, the independent

variable may exert diverse effects with different learners

and thus be lacking in construct validity. Conversely, diverse

instructi61-..altapproaches may lead to equivalent effects on

learning outcomes to the degree that similar cognitive processes

are activated by instructional methods whose surface characteristics

seem very different (Olson, 1972). As Gagne (1980) stated:

"In developing programs of instruction, one must solve the problem

of lesson design and media selection by reference to mental states

and mental processes, rather than simply in terms of behavilral

outcomes" (p. 7). It is the purpose of this paper to define

likely points of interface between instructional treatments and

'cognitive processes and to suggest a unifying relationship between

instructional strategies and cognitive processing operations

which could serve as a basis for focused research and instruc-

tional development efforts.

Instructional Design and Theories of Instruction

Initiated by Bruner's (1964) distinction between the descrip-

tive nature of learning theory versus prescriptive principles of

instructional theory, a separate science of instructional design

has gradually emerged (Glaser, 1976) . Reigeluth, Bunderson, &

17
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1

Merrill (1977) , have suggested three levels of instructional

design professional including the instructional design scientist

whose research provides principles of design which serve as

blue prints to he applied by an instructional technologist to

the develop7lent of specific instructional materials which are

produced by an instructional technician. A more cost effective

and instructionally sound product should result from the division

of labor and from decreased need to empirically validate instruc-

tion which is based on previously established principles. They

concluded, however, that such an approach is not currently

feasible as "the young design science of instruction has not yet

developed the necessary procedures for instructional design nor

even derived the prescriptive principles fromwhich these pro-

-40-edures can be developed" (p. 13).

One reason for the general lack of valid and useful principles

to apply to instructional design problems has been the failure to

generate comprehensive theories of instruction to serve as

paradigmatic' frameworks for designing research studies and inter-

preting results. Such instructional theories would provide

coherent sets of principles and constructs which would link

instructional strategies to learning outcomes and provide a

unifying forms for the future formulation of research hypotheses.

There have been recent claims that such theories are unlikely to

ever be identified either because the learning process is inherently

stochastic,*there being no generalizable behavioral regularities

(Scriben, 1980), or because learnir,j is a function of higher order

interactions exerting a "hall of mirrors" effect which severely
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limits the generallzability of principles (Cronbach, 1975) .

Others are more optimistic, claiming that even if enduring

principles cannot be identified, we can develop "skeleton

hypotheses" (Salomon, 1979) or "local theories" (Snow, 1977)

which can serve as guiding principles for the science of

instructional design.

rost instructional development research to date can be

classified as being based heavily on either logical or psycho-

logical premises. Variations of the instructional systems

approacsi emphasize an orderly analysis of learner goals and

desired outcomes as a basis for development of internally con-

sistent objectives, task hierarchies, and instructional sequences

which utilize a logical development framework. In contrast,

psychological; approaches attempt to formulate instructional

methods based on learning theory and include such diverse approaches

as programmed instruction based on behavioral stimulus-response

psychology, modeling based on social learning theory, or advanced

organizers based on cognitive theory. Instructional development

can no doubt benefit from an optimal synthesis of both the logical

and psychological approaches. It is the psychological approach

to instructional development however which offers the most nromise

as a foundation on which to build a theory of instruction.

Orly by delineating the specific mechanisms whereby particular

classes of instructional approaches can elicit desired learning

outcomes can we generate optimal prescriptive instructional

design principles. An analogy can be drawn to the judicious

39
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application of drug:, to combat various illnesses. A trial am!

error approach may identify drugs which have some positive

therapeutic effects. However only by knowing the metabolic

basis of drug action can its usefulness be most reliably applied

to optimize its bffe,_;t. By knowing how the drug mediates its

therapeutic effects, its dosage, appropriate application to

various pathologies, and possible interactions with other medi-

cations can be determined and extrapolated to a variety of situa-

tions on an a priori basis.

Coincident with the emergence of the science of instruction

'as a distinct entity from the science of learning in the 1960's,

a major paradigmatic shift occurred in psychology fl m behavioristic
.

to cognitive perspectives which provides an excellent potential

vehicle whereby mechanisms of instructional approaches can be

defined (ittrock, 1979). The cognitive approach emphasizes the

psychological processes intervening between stimulus display and

the change in behavior called learning. A great deal of work of

-particular relevance to instruction focuses on the internal

mental stages which mediate cognitive assimilation of stimuli

and is referred to in general as the information processing

model. The bulk of "no significant different" results in research

attempts to identify the "best" instructional methodology may

reflect in part insensitivity to ways in which a particular

information display is processed by different learners. It may

be that the initial internal representation of any given display

will vary substAtially from learner to learner as a function of

40
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psychocognitive variables which make the processing effects of

any given strategy unique to specific classes of learners. By

remaining unaware of these mental interfaces attempts to identify

learning' effects on the basis of surface characteristics of
r.

educational treatments are likely to fail.

The information processing model then provides a promising

basis on which to derive linkages between instructional metho-

dologies and learning outcomes--in other words on which to build

a comprehensive theory of instruction. The remainder of this

.paper will outline characteristics of the major information

processing constructs including attention, encoding and rehearsal,

working memory, long term memory, retrieval, and metacognitive

processes and propose a unifying relationship between instructional

41-igilmlign strategies and cognitive operations. Specifically, the

locus of cognitive processing--whether heavily assumed by the

instruction, activated in the learner via the instruction, or

maintained in control of the learner will be explored in relation

to each major cognitive processing operation. Evidence will be

discussed which suggests an inverse relationship between the

extent to which the instruction assumes or directs cognitive

processing operations and the aptitudinal strengths of learners.

The implications for the instructional design and research pro -

sessional for optimal assignment of cognitive processing--whether

to the instruction or to the learner will be presented.
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Information .)rocessing and Instructional Design

The information processing model incorporates stages of

stimuli processing which generally include initial sensory recep-

tion, a tran,ient iconic or echoic storage, and encoding and

storage in a limited capacity working memory as well as in a

large capacity, more permanent, long term store. Processes in

the model which facilitate the internal flow of information and

which are of particular interest to instructional design include

attention, rehearsal and encoding strategies, retrieval of infor-

mation from long term memory, and higher level control operations

including metacognitive (Plavell, J. H., 1979) or self referent

evaluation of learning. Along with a brief description of the

characteristics and potential instructional relevance of these

major cognitive processes, a proposed framework integrating

instructional treatments with cognitive processing operations

will suggest the locus of cognitive processing as a tentative

general instructional principle.

Any particulcl_ instructional strategy such as the use of

color, inclusiori of pictures, insertion of questions will only

be effective to the extent to which it facilitates cognitive

processing in some way that the learner would not have done

otherwise. Th::3 interfacing between external stimuli and

internal processing can be accomplished by one of the following

three general approaches: supplantation, instructional directed/

learner _gene,ated, and learner control.
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At cute extreme most or all of the cognitive processing can

lie performed or modeled by the instruction. Salomon (1979)

referred to this strategy as "supplantation" where the cognitive

processing events are simulated by the instruction itself. In

his classic filmtc modeling experiment, Salomon (1974) , 1979)

demonstrated that cue attendance behavior of learners initially

scoring low in cue attendance was enhanced by a filmic treatment

which consisted of repeated zooming in and out of details in a

picture. The zooming of the lens onto successive details was

proposed to duplicate or provide a close analogy to the necessary

cognitive operations relevant to cue attendance.

A second, more intermediate strategy, which can be termed

Instructional System Directed/Learner Generated processing includes

instances where the cognitive processing is activated by an

instructional event but the actual processing is learner generated.

Rigney (1978) referred to this approach as an "Instruction System

Assigned" Learning Strategy in which a variety of orienting tasks

'applied to specific content bridges would direct cognitive processing

in an optimal manner. Such directed cognitive processing may be

operationalized not only by use of various orienting tasks such

as adjunct questions, but in a more subtle way by manipulation

of features of the instructional display itself. Several studies

support the retention facilitating effects of learner generated

words (Slamecka & Graf, 1978), text meanings (Doctorow, Wittrock

& Mark, 1978), and prOblem solutions (Jacoby, 1978). In

instructional directed strategies such generation would be under-

taken by the learner in response to deliberate instructional strategies.
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Finally at the otner end ()I the continuum, cognitive

uc.e can be a !unction oL total learner control.

Under such circumstances, the instruction provides minimal

c,_gniLive processing support. This approach will be successful

to the extent that the learner has developed adeauate internal

ideosyncratic processing strategies which can be effectively

applied to the instructional material. Learners of high aptitude

would typically fall into this category and, in fact, in instances

of supplantation or instructional-directed processing, they

frequently exhibit decrement in performance. Salomon (1979)

states "as the modeled operation supplants its mental counterpart

it interfers-with the smooth mental application of the individual

skill by already skillful subjects" (p. 155). Likewise Cronbach

& Snow (1977) generalize "When one treatment is fully elaborated,

whereas the other leaves much of the burden of organization and

interpretation to the learner, the regreEsion slope in the former

tends to be less steep. That is, highs profit from the oppor-

tunity to process the information,in their own way; lows tend to

be handicapped. This is not a universal rule, but it encompasses

a wide range of results" (p. 500). It may be that high general

aptitude is, by definition, the ability to efficiently process

information by well developed ideosyncratic strategies.

It is proposed then that any cognitive processing operation

such as attention, encoding, or rehearsal for example, can be

primarily a:;sumed by the instruction (supplantation), directed by

the inf;Ltu(2Lion bit gi.1-1/.1Led by the learner (intArucLional



directed) , or totally assumed by the learner (l earner control) .

Fur_her it is suggested that which strategy a designer chooses

would be a function of learner aptitude and prior knowledge with

higher ability or more knowledgeable learners benefiting generally
4

more from the learner control range of the continuum and learners

of lower aptitudinal strength benefiting from greater instruc-

tional assumption or activation of necessary cognitive operations

which they could not spontaneously undertake on their own.

Specific instances of the instructional assigned strategies i.e.

.supplantation and instructional directed, will be presented as

they relate to each cognitive processing operation to be followed

by a discussion of learner control as it relates to various

learning scrateqy programs and recent adaptive computer assisted

instruction research.

-,..... J-41.

Attention: Filters & Schema

The phenomenon of attention exerts a highly pervasive impact

on the learning process and is of critical importance to instruc-

tional design. Therefore theories of attention from the informa-

tion processing perspective have direct relevance to both research

on and application of various instructional, approaches. The vast

amount of sensory data in the environment available to the organism

coupled with the relatively narrow range of stimuli which are

selected for processing at any given point has Jed to postulation

of a limited caPacity selective attention capability. Early

theories (Broadbent, 1958; Triesman, 1964) po!;tulated one or

',tare filLors-; wl-wrby iirelov,int- feaLures of the data enteIin(1 thc!
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sensory receptors were screened nut Jind only those inputs

selected Lor attention were permitted to enter higher levels of

processing. The filter mechanism was based in part on shadowing

e.<periments where two independent messages were spoken simul-
IF.

taneously -;.rito the subject' right and left ear. To selectively

direct attention, the subject was instructed to shadow by repeat-

ing aloud one of-the messages. When asked about the unattended

message, the subject could not identify element of the message

beyond some general physical dimensions i.e. whether the voice

was that of a male or female. Thus although exposed to auditory

stimuli from both ears, beyond a very general physical quality

detector, information from the unattended ear s filtered out.

Neisser (1976) has rejected the filter model of selective

attention and proposed a more parsimenious positive selection

rechanism. He suggested that rather than discard or filter out

unwanted stimuli, the subject instead actively selects relevant

features from the environment. He bases his argument in part on

the effects of superimposed video images which subjects had no

trouble selectively attending. He argues that since superimpo:. d

visual images are highly artificial stimuli, subjects would not

have any natural filtering mechanism whereby Ix, screen out the

unattended message. Since subjects had no problem performing

such a screening function, presumably in the absence of filters,

a positive selective strategy iz; more plausible. Neisser (1976)

propww s an interactive dynamic mechanism as the bash; for selec-

tive attention in which cognitive structures are
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anticipatory schemata that prepare the perceiver toaccept certain kinds of information rather than othersand thus control the activity of looking. Because wecan see only what we knoe how to look for, i L isthe Schemata (together with the information actuallyavailable) that determines what will he perceived . . .The outcome of the explorationsthe informationpicked up modif,es the original schema. Thus modified,it. directs Il'urther exploration and becomes ready formore information. (p. 2C-31)

Neisser then focuses on the rc)1 of the cognitive structure
of schema in directing controlled attention to particular features
of the environment which in turn modify the schema which will

then redirect its attentive process. The role of prior knowledge
or training on the attentive processes is also emphasized in the

selective attention model of Shiffin and Schneider (1977). In

p,rticular they Cistinguish between automatic detection which is
primarily a function of practice and training and requires

minimal processing resources and controlled search, a qualitatively

__Ilf:erent type of cognitive process demanding considerable

processing cap-city. While the exact mechanism of selective

attention is not yet resolved, the models of both Neissor and

Shiffin and Schneider are of direct relevance to instructional

design and research as they emphasize selective attention as an

interrelated function of the display, the cognitive structure,

and prior experience of the subject with the task.

As a result of Lhis information processing emphasis on the

role of the cognitive structure in mediating attentional processes,

instructional strategies need address not only features of the

dtsptay but also the cognitive Iramework of the learner.

the attention meehanism of a learner with a highly developed

Thus
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cognitive schema as in the ea:,e of a leainer with a great deal

of prior knowledge or e::porience with the content will be very

different from that of a naive learner and is likely to require

qualitatively different types of instructional support.

Further as a result of the schema-display interaction over

time, the nature of the attentive process will change as learning

proceeds. From a research perspective the need to conduct studies

( i "tuned" rather than naive learners in order to generate rele-

vant experimental conclusions has been emphasized by Cronbach and

Snow (1977). Future research efforts on instructional methods

need to carefully define the task in terms of the leazner's prior

experience or familiarity with the material and be sensitive to

qualitatively different attentive processing mechan:_sms in naive

compared to practiced sub- jects.

Attention: Locus of processing Activation

Attention and Directed Cognitive Activation

From an instructional design perspective, selective atten-

tion may be directed by supplantation, instructional direction,

or delegated to learner controlled strategies. Overt attention

directing techniques such as various forms of attribute isolation

i.e. underlining, arrows, color cues, or media specific effects

such as zooming in on important visual detail, use of quick cuts

to diverse sequences, or animation may supplant learner-generated

(,eleetive attention to important_ features of the instruction by

phyfilcat cuing. The uhiquitious use of such display cues may

not always he the optimal Jon tt'IM attention directing strategy.

48
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Yhe continual eposure to such supplanting treatments may in

tact exert a long term debilitating effect. By continually per-

forming the necessary cognitive operation i.e. drawing attention

to relevant features for the learner, he or she does not get the

opportunity to develop that processing strategy for him or her

self. This seei11 especially crucial with younger learners whose

processing deficits are largely developmental rather than apti-

tudinal. It has been informally noted by preschool and kinder-

garden teachers that the attention span of young children exposed

for several years to "Sesame Street" is much poorer relative to

pre "Sesame Street" populations. By prolonged exposure to the

dens, attention-directing features of the program, young children

may not get opportunities or motivation to develop internal

attention-directing processing on their own. Future research

7.7t,l'ts to confirm and define the potential debilitating long term

effects of the supplementation approach.

Instructional-directed attentive strategies such as inserted

questions (Andre, 1979; Rickards, 1979), pretests (Hartley &

Davies, 1976), and behavioral objectives (Melton, 197fl) may

draw attention to relevant instructional features indirectly by

requiring the learner to process specific elements of the

material in order to complete the task. It has been found that

the position of these adjunct strategies in an instructional

sequence directs attention to relevant versus incidental

ulaterial (Rickards, 1979) . Preinstructional strategies such as

prequestioir,, twhavieral ohjyetivcs, and proLerits direct learner



attention to those relevant elements featured in the preinstruc-

tional tasks at the expense of other JAiformation. In contrast,

strategies wnich occur following the instruction i.e. post

questions, have been shown to facilitate attention to both

relevant and incidental information, a phenomenon originally

described by Rothkopf (1965) as a "mathemagenic effect".

Instructional-directed attention may also be mediated by

strategies which directly affect the cognitive schema. P recent

review by Mayer (1979) of the effects of advance organizers has

concluded that a specific organizer is effective only to the

extent that it provides a cognitive linking structure between

the instruction and the cognitive structure of the learner. If

the learner is already familiar with the content. the organizer

will not effect the learning ou Come. Therefore without careful

matching between organizer and prior experience of learners an

overall "no significant difference" effect will result as has

been concluded by Barnes & Clawson (1975). Mayer concludes

"It must be noted, first, that organizers are always relative

to the particular learner and subject matter. A passage that

serves as an advance organizer for one learner may not be needed

for another learner" (p. 382). It may be that one mechanism

whereby an organizer can facilitate learning is by shaping the

attentive process indirectly by enriching schema which in turn

can seek more relevant information tom the instruction.

Bffectivc iru,Lructionnl-dirccted fArategie!; which exert a

schema-pediat ing attentive directing effect could he designed
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into the context of the instruction. itself as well as in such

adjunct strategies as advance organizers. Careful sequencing

of content in a spiral or elaborative structure as described

by Reigeluth (1979) could exert an attention directing effect

by manipulating the cognitive structure of the learner. By

providing an initial overview with successive indepth elaborations

the learner's schema can selectively structured in a way to

optimize the ongoing attention to and assimilation of successive1y

eomplex presentations of information.

As a third alternative, the appropriate direction of atten-

tion to relevant instructional features may be delegated heavily

to the learner in a learner-control approach. As mentioned above,

this strategy is most appropriate with learners whose attentional

cognitive processing operations are well developed or whose prior

experience with the content gives them highly enriched schema to

direct productive attentional search. Such circumstances would.

vary Loth among learners and within a particular learner as a

"function of his/her previous experience with the content.

Instruction vs. Learner Control of Attention:

Research Evidence

Unfortunately much of the research which compares instruc-

tionally provided, learner generated, and control strategies which

could reasonably have attention-directing potential has been on

college Enpuldtion'; where the honyienemPJ aptitudinal mix pre-

clude', relevant evidence as to interactions between ciA,yrt.! cif

Inf,truct)(_gl, direcl!on and
co;qp,trinfi
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f,sbject-generated to experiroental-provided underlining of sen-

tences in Le:-:t among a (70110(C population, Rickaids & August

(1975) found that total recall of material was best facilitated

by sub ject- generated underlining whet: ,,ubjects were free to

underline any sentence of their choosing (i.e. learner control)
.

In contrast, subjects who were directed to underline a sentence

of high structural importance or provided the underlined material

did not ,Thieve significantly better than subjects given 'read

only' instructions. More recently in comparing differe.it learning

outcomes resulting from use of various organizational aids (topic

sentences, headings, related and unrelated sentences) which were

either learner-generated or instructionally provided, Lucas &

Divesta (19P,O) reported outcomes to vary depending on a number of

factors. Recall of passage structure as reflected by a hierarchy

test did not vary among the different aids which were instruc-

rtionally provided but did among those which were generated by

the subjects. Their results indicate that future research will

*need to make finer distinctions between instructional or learner

generated strategies in terms of the desired outcomes of

instruction.

Working Memory--1"'ehearsal and Chunks

Evidence from a variety of recall and recognition studies

suggests two types of me,-,iory--one a working or active memory

eharacteri7ed by a limited capaci_ty and rapid information decay

bit with ,ctivu data manipulation capability and the other a long

rci memory vi1h much larqer capacity for torage and more
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permanent maintenance of inforr,ation. Working memory, often

referred to as Short Term i'h has traditionally been concep-

tualized as a separate black box in the information processing

model. Shiffrin and Schneider (1977) however conceptualize it

as an activated tubset of long term memory stating that

Short-term store the labile form of the
memory system and consists of the set of concurrently
activated nodes in memory. . . . STS has two somewhat
distinct roles. The first is the provision of a
temporary storehouse for information currently impor-
tant to the organism. That is it acts as a selective
window on ITS to reduce the amount of information
for processing to manageable proportions. The second
role of STS is the provision of a work space for
decision making, thinking, and control processes in
general. (p. 157)

Working memory then plays a crucial role in cognitive process-

ing providing an active site for data manipulation. In reading

a sentence, for example, comprehension is dependent on sufficient

active storage of the words from the beginning of the sentence to
.4116

relate to those at the end. In solving a problem enough data must

he kept in active memory to allow productive manipulation of

'information in order to produce a solution.

Maintenance' of informatics in working memory is primarily

a function of active rote rehearsal as well as the meaningfulness

of the stimuli. In tests of immediate recall of low meaningful

stimuli such as random numbers or letters, typical ietention

ranges around seven items (Miller, 1956)
. However if such

individual items as letfers for example are recombined into

larger meaningful units such as words, the learner can recall

seven of the larTier units. Thns the expression "chunks" has

1p:on c11ii,loyo'1 to doi,(.iihc i>to/agi, cdp,wity of we ;J:mc,iy
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at arounl seven chunl:s of inforimition, each chunk being a

onction oi the meaningfulness of the information.

Meaningfulness is a relative term and reflects prior

experience of the learner. Based on the work of deGroot (1965) ,

,:imon (1979) and'' coworkers conducted a series of experiments on

ch,.ss players which dramatically illustrated the effects of

prior experience on memory outcomes. Chess player,- of varying

-ibflity levels i.e. beginner, class A, and master were given

brief (5 second) e ::posures to mid-game chess boards containing

12 to 26 pieces and then asked to reconstruct the board from

'memory. Within 3-4 trials, masters attained criteria

beginners took considerably longer--up to 14 trials in one

instance. In LepeaLing the experiment using Llie same number

of chess pieces which were placed in random order on the board,

master performance was decremeni:ed to that of the beginner.

From his vast repertoire of plays in long term memory a master

is able to Look at a chess board briefly and cluster pieces into

'a few meaningful chunks which he can then store in working memory.

Beginner's chuak's on the other hand consist of almpst piece by

piece units and thus are much less efficient memory units. If

the meaningfulness of the symbol arrangements is degraded by

random placement of pieces, the master's seemingly unlimited

capacity b(comes equivalent to the beginner's.

Iii what was can the effecfs of rehearsal and chunk size on

wrking le:r()ry be optim.i1 Ly manipulated in the design of instruc-

tion? ilisttHetionally 1),'ed strategies can adopt either
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supplanting Of instructional-dilected approach. A supplantin,

strategy would circumvent the capacity limitation of working

:,Jmory by performing the memory function for the learner and

migh._ be most api_ropriate when the memory component of the learn-

ing task is essentially irrelevant to the desired objective or

skill. By providing a continuous display of the information

nt,eded to complete a task or solve a problem or allowing the

learner to do so by using some recording device rather than

perfori,ing the operation without external memory support, the

working memory could be circumvented and capacity freed for

other tasks. By building a very redundant audio and visual

se(luence into the instruction an external rote rehearsal could

he simulated. The efficacy of such a strategy might be offset

by failure of learners to attend the rehearsals after a few

..locations.

Instructional directed strategies would include orienting

tasks which encourage learner processing that maximize working

'memory capacity. Some examples might include careful structuring

of content so organized to allow necessary processing on one

limited set of data which does not exceed short term capacity

before proceeding to the next set. Such design sensitivity to

information overload is espec-ally crucial in dual channel

externally paced media such as televised or slide-tape presenta-

tions where dense infoicaation displays may proceed t-o rapidly

for effective ognitive assimilation. In comparing the instruc-

ti(atal pivillrp of varying of realilull, Dwyer
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(11)78) r,_,,c,TA,:(1 that_ highlv realistic pictures were less effec-

ti;e than simple line drawings especially when presented via

externally paced media. lie felt the realistic visual provided

too many cues to be effectively assimilated in externally paced

presentations. Another orienting task which might facilitate

working memory retention would require rote rehearsal of infor-

mation such as djrcctions to practice aloud the correct spelling

of a difficult word. A third alternative would be to structure

the lesson so as to encourage overlearning of lower hierarchical

t sk levels so that potential chunk size could he increased and

thus working memory capacity enhanced. The rote nature of some

of these suggested tasks could have negative attitudinal effect

on the learner. The designer needs to be certain that the

retention of the information is essential to the desired learning

objective. The above proposed supplantation and instructional

directed strategies require research efforts to define the

circumstances under which they would be most efficacious.

Long Term Memory and Depth of Processing

The nature and control of information storage in long term

memory has been the focus of a considerable amount of research

effort. Unlike working memory, long term storage (LTS) is

considered to be of much greater camicity and the stored informa-

tion to be of more permanent duration. Information transfer

I it sensory receptois and working memory into LTG is considered

to be a function of the processef. of /('hearsal and encoding as

1,.; '1 1 <1:-, pr-c),,w1 LI,' , of f hi t_ t at 1 wi f_:,e1 f
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Unlike working mem,.ry which is optimally maintained by

rote rehearsal of chunks, Jong term memory retention is better

served by a more "meaningful" type of rehearsal referred to as

elaborative rehearsal (Craik & Watkins, 1973) . During the

past several yeai's much interest in the psychological literature

has explored such rehearsal processes and led to a concept termed

"depth of processing" (Craik & Lockart, 1972). The experimental

basis of the depth of processing concept typically compares the

retention of material which is manipulated by the subject

according to the following design:

A. Surface, feature, or syntactic tasks in which the subjects:

1. look for words containing particular letters

(Hyde & Jenkins, 1969)

2. identify the type of script used (Craik & Tulvin,

1975)

3. classify faces by sex (Bower & Karlin, 1974)

4. scan pictures for small inserted x's (Bransford,

Nitsch & Franks, 1917)

B. Deep, "'meaningful" or semantic counterparts to the

above tasks where subjects classi'v:

1. words according to their pleasantness

2. [aces according to honesty

3. a room of furniture according to function

C. C(;ntrol conditions where subjects are presented the

stlmull with intentional rt_!call instructions but no

other orienting tasks.

1)7
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connihtantly dt_monstrated that more "meaningful" or

let_,ier processing tanks resulted in greater retention or memory

for the stimuli.

This memory facilitation effect of orienting tasks that

require "deeper Revel of processing" by learners has obvious

implications for instructional designers. Adjunct questions or

other orienting tasks requiring the learner to manipulate the

content in some semantic or evaluative context seem indicated.

However some modifications of the original depth 44 processing

construct refines these design implications.

Depth of Processing -Eight Years Later

As research on the depth of processing model proceeded,

t;:o instructionally relevant directions emerged. First it was

demonstrated that the so called "shallow" feature identification--

tasks i.e. identification of capital letters in a series of words

were, in fact, much, better facilitators of surface feature

recognition criterion tasks than were deeper levels of processing

tasks (Stein, 19.-/8). Thus the efficacy of a particular adjunct

task was more a function of the nature of the criterion than of

any intrinsic: valu_ of ix ticular types of orienting tasks.

Therefore when planning adjunct instructional tasks, the designer

needs to consider the nature of the expected or desired outcomes

and plan a task which will be the most congruent thus facilitat-

ing what. P,:orris, Bransford & FrarC-.s (1977)17r111 transfer

asiaoi,riaLe io,)cessjnj. For e:,ample if feature or pattern reco-

nitiun , a desiied la ontcome, a task that demands a
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similar behavior wiLl be more app_ropriate than a semantic or
deeper level task.

Secondly, the depth of processing
approach resulted in a

great deal of attention directed to the effects of different
types of adjunct orienting tasks to the neglect of cognitive
activation potential of the stimuli itself. Instructional-
directing cognitive processing can result not only from adjunct
orienting tasks but from contextual manipulation of the
instruction For example a sLIdy by Kunen, Green & Waterman
(1979) reported the memory enhancing effects of perceptually
degrading visual stimuli. The authors found that partially
degraded images made up of progressively

separated dots took
longer for subjects to process and resulted_iil greater recall
memory than clear line drawings. When the dots were widely
separated and the resulting Image very unclear, learner capacity
to achieve a meaningful

interpretation and memory storage of
the image was exceeded and performance declined. A curvilinear
effect was demonstrated where partially degraded materials were
better recalled than were very clear or highly degraded uictures.
This rather counterintuitive effect contrasts directly with
"traditional views which assume that memory for stimuli he
enhanced as the stimuli increase in clarity, completene;s, and
concreteness. The nature and quality of the perceptual opera-
tions subjects use to (mall :e stimuli apparently are potent
variables that, under appropriate circumstances, may be more
ilTr,rtant in determininq ra,qriory than a stimulus attributes
such as cencretenesS"(p. 582) .
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:Jternativ, t:(1:ocv f;trlictufl neodi Morhge

The encoding of information from di:Tlay to incorporation

into the leatncr's cognitive structure is the linking transfor-

mation between t'.e external stimulus and its representation in

long term memory. The extent to whch the depth of processing

tasks '.ere effective may he a function of the type of encoding

which resulted from the manipulations of the stimuli. The exact

nature of informational storage in long term memory is not re-

solved with various theories suggesting more than one type of

.internal representation. Gagne & White (1978) have recently

reviewed the instructional implications of various tyr s of

memory structures and learning outcomes including episodic,

propositional, and imagery-based memory.

Tulving (1972) distinguished a special type of memory he

;_:.pled episodic in which storage of items is tied to autobio-

graphic events. Memory of personal experience is a feature of

episodic storage and to the extent that learning can be made an

active personal experience through field trips, laboratory

exercises, simulations, and internships, episodic memory is

activated (Gagne & White).

In contrast, semantic memory refers to acquired verbal

information (1116 concepts which are not Lied to particular time

fA.,(1,1e11cr or events ns is episodic memory. Semantic memory

are characterized by their highly categorical propertles

which have been modeled by plopositiolial networks of inter-

Learning is reno-pt uall7ed as a prorn1;!; which



CI t'u.t e ,:,!(.',tt (4r- ('()'1,1, ty int '-r-..U(:> !>L1-1:Ct e . t x(1111 an

in!>tructional per:Te,_:tive, the ',eint_ic memory storage caliL lor

careful contextual atenLion to structuring of content. This is

e'.pecially Important when he material is new to the. learner.

`me prowtien f7;17 meaningful encnding into the schema is indi-

cated. Advanced organi:n2rs, careful !-;equencing of content, or

heavy use of anajogy are all stratuges which may facilitace

acquisition of semantic information (May:_-ir, 1979; Schustack &

Anderson, 1979) .

A third type of memory is that for images. In comparing

recall of images to verbal representations, it has been generally

accepted that pictures or images are much more memorable

(Pressley, 1977) . The exact nature of image encoding has been

subject to debate. Introspective reports and a variety of studies

(Shepard & Metzlar, 1971; Kosslyn, 1976) seem to support an

isomorphic type of internal encoding of images which are not

"snap shot" types of representations but are encoded in a dis-

linct format from the propositional networks described above.

Paivio (1978) has suggested a dual coding approach to symbolic

representation in memory: one system specialized for processing

nonverbal information and the other for information of a semantic

nature. The two systems are'ind( ndent but closely interrelated

so that one 1,ystem can readily activate the other. Anderson

(1978) howfver has argued that propositional ace )ants of encoding

could expla in the various imagery studies and that_ a single

('[1:'1-1(11 T1'.1 hilt I ;;I1 1 111Q1 r: I [non 1 r)11;: t 11,111 1-,C1/(rill X11 t fercnt

types of storage.
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relatrng the design application of pictures and diagrams
to instruction to the de})-,Le on the nature of internal imagery
encoding, Winn (1980) suggests that different types of pictures
may be encoded

differently depending in part on how the learner
anticipates using the information. If the task involves recall
and/or manipulation of spatial elements, the information may
he encoded by imagery whereas if a comparison of semantic distance
or problem solving is required a semantic or propositional
type of encoding may be utilized. Certain types of pictorial
displays, such as realistic pictures versus logical diagrams
may be more isomorphic to the internal

representation dictated
by the task and thus be better facilitators of specific learning
objectives. 'one exact nature of such efficacious matches needs*
f- be explored in an information-processing context.

Gagne & White (1978) emphasized the'need to provide
instructional linkages between the memory systems in order to
strengthen memory storage of information. Thus linkages between
imagery and semantic memory systems can be encouraged by

instructional-di,rected strategies that provide textually related
images or encourage learners to form their own. Various learning
strategy programs to Le discussed below prescribe specific study
techniques such as network: tg or imagery on rationale of match-
in 1 leirner encoding of information to various long term
memory tepresentations.

A supplantation :,trategy applied to hTM mechanil,ms implies
that the materi,e.l will not_ 11r a,,slmilated

iN1-:-0 the cognitive
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.tri:ature--tn other words it would not be learned. such

approaches may be more appropriate than are commonly applied.

A c_irefut. assessment of the desired learning outcome may find

that in learning a complex algorighmic skill such as computer

programming, attempts to stimulate LTn assimilation of specific

programming commands are counterproductive or at least irrelevant

to acquisition of the programming skills. A more appropriate

approach may be to provide clear descriptions and examples of

programming operations and reauire learners to develop a workable

nrogram. Such an approach relates again to the transfer appropriate

processing and suggests the use of memory supports to supnlant

content necessary to achieve the desired skill.

Retrieval

All learners have the experience of "knowing" something but

unabLe to call it up from memory. It is apparent that

tfectiv retrieval is dependent on utilization of adequate

retrieval schemes or cues during the acquisition nrocess. Whether

such cues exert their effects at the encoding stage or provide an

independent retrieval access is not known as it is impossible to

empirically disentangle encoding from retrieval processes.

Whatever is the case, it has been demonstrated that effective

retrieval strategies must be imposed on the naterial to be

learned at the acouisit ion stage (Bransford, 1979) .

One ancient rf,trieval or mnemonic strategy is the use of

visual mner:Ionies reported over 2000 years ago by the Greeks

(Highee, 1979). As an d!;',ociativo t(!chniokie it has been found
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t.haL visual vnemonics are most effective when the two items to

be recalled together are visualized in act eve interaction With

one another and in as vivid an imige as oossible. or example,

associating cat and truck, an image of a white Persian cat-

driving a red pickup will be more effective than visualizing a

generalized cat next to a generalized truck. For recalling

serialized lists-, the ancient method of loci has been found to be

effective whereby one remembers items by imagining them placed in

distinct and familiar locations. For example the items might be

.
imagined as placed in different rooms throughout one's house and

retrieved later by an imaginary trip through the house. A recent

report by Roediger (1980) comparing various mnemonic strategies

found that link, pegword, or loci strategies Permitted much

better serialized recall than did elaborative rehearsal or

formation of separate imaoes.

-raw. 41111 Memory enhancing images could be provided for the learner

in a sunplanting approach or their formation could be induced by

instructional directions Some research evidence supports the

benefits of subject-generated images although the trend is not

without exceptions (Higbee, 1979). Subjects with developmental

cr aptitudinal imagery-producing deficits might benefit more

from provided images.

f>tich mnemonic strategies as the 1,ethod of 7oci or pegword

seem applicablie to relatively low level memory tasks. The

mle of visual imagery in higher level creative processes of

Loth ,trLHLic and !iciontic_ic natu;,o is not known hilt Las Leon

64



discussed by f?Lepard (1978) in an historical occeuhl- of m-ayry

1.idiJ,t-ion of major arLisLic and 1-,eientific creative achievements.

;his brief outline of major In:A.ructional processing events

1 1_11 a :;11q11 2., tr. ODS ways tIev night relate to the

leatning process suggests the eo:7plexity of building relevant

design principles based on cognitive processing models. because

cost stimuli of _instructional relevance such as advance organizers,

questions, and pictures are perceived several levels of magnitude

above the typically briefly exposed simple stimuli which form

the basis of the informational processing paradigm, it is likely

that any one instructional methodology interacts at a variety

of cognitive processing levels. Having briefly presented an

overview of ways that instructional strat,gies of supplantation

or instructional direction could interface with the various

ccgnitive processing sLages, the remainder of the paper will

discuss in some detail the third alternativelearner control.

Learner Control arch Learning Stro'r_egy Training

.?-r)averal reconl, le-putts have investigated the effects oiT

exteinally appiit:..0 learning bLiaLegy piograms au,Liupued

L, instruct_ students in ielevant weLocogni-Live proceduLes whith

,aey cou a indepeodenLiy apply to leacning situation. One

ntrategy duvt2lopt-!d and te:)te6 by Ddiwetuau and cowoLkeLs C.1_;71))

desi lilted by Lire acronym 1-1URI.:Hc one irici udc riod Lu stn'/;

reading for Understanding; Recalling material; Digesting material;

1-.now1 e.dge by self inquiry: and Revie%;ing in

ju t,1 )11 1' !.; La p 1 el(:(:11 1_11(, (2,1 i t n(jV in which
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't-ildents were directed to trnslit_e tier maLeria1 into an

alternative symbol system by one of_ three processes:

(1) paraphrase/imagery (2) networking or (3) analysis of key

ideas. For paraphrasing/imagery pupils were directed to transfer

:::terial Into natural language or pictures. In networking,

materials were transformed into specific node -link maps analo-

gous to long term memory network models of information storage_

Analysis of key ideas was a structured alternative to the net-

working strategy.

The effects of these strategies were evaluated in a study

comparing pre and post test outcomes for participants in a one

seriester learning strategy training course with 'no treatment'

control groups. Because of nonrandomization of assignment and

selfselection bias a rigorous Interpretation of the results is

n,)t. warranted. However the data from this study as well as a

LATtiLn (111(! ApLitu(h-_-;

a.nd ;,t (li.fliO) acciiii3.;it ion

1;d:.'; 3n ra f,I11(17 in which pfor:yduref;

00,

previous study by Holley, Dan Serean and coworkers (1979) did

suggest positive effects of th( networking strategy applied to

bngthy textvook passage.-) on "maiil idea" assessment items, i.e.,

ef;say and concept items but not on "detail" assessment items, i.e.,

multiple choice and short answer responses. Thus as in the Lucas

(1TiO) study dLfterent strategies apparently will

;:ert dutietent of fect on different outcome measures indicating

1-333(3,1 f c,r (ircHL(.1- ';(_rn:31tivity to tr.:;fc3r appropriate fArat(-gle:_;.
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by "good" learneir, in an initial experprent were taught later

to a secomd set of learners. T us the learning strategies

were emprrIcally derived on the basis ot introspective data

fro:ii the initralk.group of successful learners. In the first

experiment, learners were exposed to a map in a series of

study-test trials with instructions to "loarn" the map so as

to be able to reproduce it. As subjects studied, they were

Instructed to verbalize their thinking processes which were

recorded and later organized into learning procedures. The

learning processes were categorized into generalized proce-

dures of attention, encoding , evaluation, and control. These

procedures were then correlated with "good' and "bad" learning-

outcomes on the map learning task. It was found that with

regard to attentional processes, good learners took a systematic

approach, partitioning the map into segments and using systematic

sampling of elements more frequently than poor learners. On

later trials, memory-directed wherein learners focused

attention on urrlearned demerits was more heavily used by good

learners. With regard to encoding stragegies, subjects differed

lit_tie in verbal learning procedures. However effective learners

freguent and varied spatial learning strategies. Finally,

41, i1 e all learners evaluated their progress, good learners

evalir,ted unlearned 'elements, ignoring Information they already

knew while poor learners spent their time confirming that they

11 r 1. (4 1 rt. l rif ,,r t r)Il Flirthr'r, ,I0od learner.; were



,ore accurate in their evaluat)on of what they did and did

not know than poor learners.

Based on the map, learning strategies of the "good"

learners, a training program was developed whereby three groups

st subjects were exposed to (1) the use of the effective pro-

cedures (2) the use of procedures uncorrelated with performance

and (3) no training. After an initial pretest consisting of

three study-recall trials, a 20-minute training program was

followed by two practice trials, a review of procedures, and

.a test.

The results indicated significant improvement for effective

procedures groups although an interactive effect revealed that

high visual ability subjects were able to utilize the strategies

efficiently, lower ability subjects improved no more than
.,ritt -401

sui)jects in the other groups. Interestingly, there was no

correlation between vistii iiN-mory aptitudes and effective proce7

dares used in pretest trials indicating no strong relationship

1,etween aptitudinal strength anu "natural" utilization of that

skill as an effective learning strategy. Therefore a need to

overtly direct learners to capitalize on their aptitudinal

J-rengths Ls iurlicated, especlally for learners of apparently

high aptitudes but poor perforli,,Ince outcomes.

I,arn,ir control and C'omputa Assisted Learning

In ad(l'tion to the lfarntnq strategy programs which

.itt.A.1,ph.d to p; (..vide suhjecAs with a variety of qualitatively

dittf-14.nr pud,ic(glait_lve instructional intervention, learn 'r
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(-"Itr(-)1 his been built into compuL,,r assisted instructional

Tennyson and httt_lPy ;19B(1) report a comparison of

oatcodies vaing the locus of instructional control,

In the student or in the computer assisted learning program
,itth the presence ''r absence of feedback as to pupil progress
and instructional needs. When the program maintained control,

the number and sir!cluence of examples illustrating given concepts

,ere adaptively adjusted in terms of pupil pretest and

instructional progress. When learners maintained control, they

ere free to adjust the numbers of examples and sequence of
concepts. Feedback in both instances consisted of informing

pupils of their learning progres at the completion of the

pretest and after each response. Confirming previous results,
the learner control group without feedback did not reach

criterion performance, terminating the instruction before they

achieved mastery. Students under program control and learner

control with feedback all reached criterion with the learner

control group completing instruction in significantly less

time than the computer control group.

inis study seems to indicate that while learner control

-tr,alegit., are not successful when pupils make independent

decisions as to their _nstructional needs, with feedback their
pert orm,inct.,; 1)( (;(--)Ino ecp va nt Lc: subjects exposed to compute r

control conditIons and in less time. It may be that the

adapti%e strategy which /as qmantltative rather than qualitative
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in nature 1...oa1d riot interact wit h iiptit ttercrices.

r-(.!,v,ircit (11 1:1.t1 L.,11 Iciirtift control

ch 1 ; d pr r 1 y ,It .11L1 t ,It I_VE2 ,1C1191pt=lt 1011 such as

the number of examples and that which incorporates qualitative

interv, dons sucl. as imagery or ne.iia,tic representations

of information.

summary and Conclusions

It has been the position of this paper that relevant

generation of instructional design principles which will pro-

vide an accurate predictive basis on which to produce effective

instruction will only result from an instn.ctional design

theory of sufficient comprehensiveness to allow inclusive

hypotheses generation. In keeping with the cognitive psychology

such a theory will link instructional methodology

to learning outcomes in terms of cognitive operations which

interface between the eternal stimulus and the outcome called

learning. By understanding the psychocognitive mechanisms of

particular instructional attributes, sufficient construct

validity may lie achieved to permit reliable prescriptive instruc-

tional interventions.

On(' approach whereby instruction,
I design strategies

be to information processin stages is to identify

a continuum of loci of cognitive plocessin,, 7.ncluding sub-

plahtation of cognitive operations by the inst ruction, activation

of cognitive opeIation by manipulating +he instructional direc-

tion, and total learner control. A negative relationship

1t;,0411 th, ,10,)t-,, of ift,,tri,clional ,p,iiii;ption of cognitive
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Lieu upk.i-at. Lon ,ind gone ra I apt 1t11 i zit-)1 1ty was

ying that high abi 1 ity learners be exposed to

a minimal a.i(,unt of instructional intervention designed to

direct or activate specific cognitive pathways.

Finally with development of the cognitive processing

.)c.rspective, instructional technology research may return to

e::ploration of media this time capitalizing on the psychological

-)Lential of such media-specific visual effects as zooming in,

rapid cuts, animated sequences or slow motion. Differences

.in optimal design strategies for highly pictorial versus

highly textual versus visual-audio systems or for self paced

versus externally paced media can be defined in terms of

cognitive processes.

In order to achieve psychologically relevant hypotheses

oF Instructional design, an integration of cognitive informa-

tion processing theory with instructional development approaches

needs to be realized. Incorporation of the paradigms from a

broad spectrum of psychological research fields into instruc-

tional theory will require an interdisciplinary communication

between such cteas of research as linguistics, cognitive

psychology, social and personality psychology, and learning

theory. As the information processing model continues to evolve,

instructional design theory is likely to L,acome more complex

and encour.ter many inconsisterwies in its applications.
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'everthele, it only by a coiu ciouS inter(iisciplinary

effort to integrate iniormation from othei fields to formulate

a cognitive basis of instruction that local theories or skeleton

principle,1 to which exceptions may be the rule will he realized.
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TilE ROLES OF ATTENTION, ESTRUCTION,

^^ TED ILLS NAND MEDIUI1- SR

CHILDREN'S TELEVISION VIEWING

This study concerned the cognitive aspects of children's watching

of television. Educational research attention has recently turned toward

attempting to understand the communicative elements in the television medium

and the cognitive processes demanded by it (Collins, 1975; Salomon, 1979).

Salomon in particular has stressed the role that symbol systems, and the

viewer's capabilities for interpreting them, play in the reception of a

television message.

Salomon (1979) makes the interes,:ing speculation that television

allows for a very wide variability, relative to other media such as print,

in the skills and processing behaviors one may engage in: a viewer can pay

close attention to cues and engage in elaborative cognitive activity, while

conversely he or she can minimally process the content for the straightforward

narrative (or other thematic) information. Salomon argues that since the

pictorial symbol systems are, in a representative sense, close to one's internal

interpretive schemata, the reqiired mental skills are potentially not of

a difficult nature. This we can see the crucial importance of attention to

this process. However, for picking up more than minimal information or for

comprehending difficult coding elements, certain decoding skills are indeed

required, and we should not necessarily expect children to have mastered them.

This study addresses the following questions: To what degree is processing

capability mediated by one's attentional set, as opposed to skills that one

brings to the viewing situation? If attention is a significant mediating

factor, is this t-,le across various kinds of information one can receive
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from the stimulus? Is instruction more neces5ary for Some kinds of infor-

mation than for others? Furthermore, what is the role of abilities in this

process--both spatial and verbal?

Method

Desio. Subjects were 4th- and 5th-graders. They were randomly assigned

to treatment condition. Three levels of classroom instruction (pictorial

elements, characterizations, and control) were factorially combined with

two levels of pre-viewing directions (directions and no directions) to yield

six cells. At this point, ability data have not been analyzed, but regression

coefficients will be calculat_ed within each cell for various verbal and

spatial abilities and for television-viewing behavior. This will allow the

presence of aptitude-treatment interactions to emerge.

Instruction. For the children receiving instruction, a five-day

classiom unit was presented on one of television's communicative forms,

either "pictorial elements" or "characterization". These units are drawn

from a program entitled "Centering Television", produced by the second

author (Lehman, 1980. The entire program comprises ten elements and

hands-on video experience, and has been successfully implemented in Madison

area schools. Lacl,i element-unit involves selected TV program viewing, group

dis,:usslor, essay writing, speakers, and experience with the element ;.:cross

.ther Insttuction was carried out by the children's regular teachers.

The control classes did activities related to television, reading, and communi-

cations, but did not deal with communicative aspects of television per se.

Materials. The verbal abilities measured were vocabulary and sentence

completion. Spatial abilities measured were spatial visualization, spatial

orientation, spatial scanning, and visual memory. All measures were group-

FEU
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testsinistered, imed papt r-Lnd-pen( Amouns: of television w,rtihed

was c.ta,uired by a Jpage checklist

Ihe stimulus for the posttest was u narrative videotape that ha' been

shown on comorcial television 1": years bt fore the experiment took pl,ice Th(

'ape is in color and runs for one half-hour. For the dependent vari:,bJe,

three multiple- choice subtests were developed: comprehension of the story

line ("Lorprthension"), understanding of the use of visuals for effect ("pic-

tures"), and understanding of characterizations ("characters"). Each of the

items in the latter two subtests was based on a 30-45 second clip from the

film that was shown to the children just prior to presentation of the item.

Procedure. All children completed the ability measures in their classes.

The following week, they received instruction according to their assigned

treatment condition. There were six classes altogether, two for each treatment.

To control for teacher effects, the six te;-chers in th.? st,_,dy rotated classes,

so that each teacher taught each treatment in the course of the week. In the

third week, children took the posttest in randomly determined groups of 13.

For all groups the experimenter provided a brief int-oduction, but in the

directions condition he also instru.ted the children specifically to attend

to visuals and characterizations.

Results and Discussion

'Data collection for the study took place in February 198), so only a few

preliminary analyses have been done. For each subtest, the means and standard

deviations for the various instructional conditions are presented in Table 1.

Simple contrasts (E-p-rimental treatment ,Wean minus Control mean) show the

following results: (I) Scores on the pictures subtest were significantly

improved relative to control by instruction in pictorial elements (p=.03),
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bet not by instruction in Olaracterizaticn (2) Scores on the characters

were not significantly improved relative to control by inst-uction

in either pictorial elet nts or charact, rir,ations. (3) Attentional directions

the time of testing did not raise either the pictures score or the charac-

ters -core relative to control (no direct] Is) Complex comparisons have

not yet been performed on the data, nor have any analyses relating to the

variables

Although an tended discussion will have to wait for a full analysis

of the data, we can make some preliminary observations. ist, on the pictures

subtest, the pictures instruction showed a significant effect relative to

control. This --sult indicates that children need instruction in pictorially-

related elements in order to apprehend that form of information. Since

directed attention aid not produ,e the same learning effect, our results suggest

that in order for us to increase children's comprehension of what is happening

visually in a presentation, it is not enough simply to direct their attention

to that channel. We rust teach them something about the forms that information

will take before they develop true competence.

For the characters subtest, neither instruction nor viewing directions

produced substantial gains in children's scores, relative to control scores

The distinction between this and the pictures subtest might be due to differences

in the learning, processes involved. Those processes relevart to the charac-

terizition lessons--observation and the drawing of inferences regarding charac-

ter perse-alities and motivationsinvolve elaborating on information already

received rather than acquiring new information in relatively unfamiliar forms,

as is tin case in the pictures c_indition. 1hur, it might he more difficult to

stimulate chil,'.ren to produce this form of elaboration--they have already acquired

f)1



habitual levels of processing story content. Hi_wcver, at this point all our

conclusions rust be considered tentative.

The viewing directions at the time of testing did not produce any signi-

ficant change's in comprehension. Nevertheless, most previous research supports

tie influen_e of one's attintional set on information acquisition. The dis-

cussion prior to viewing ma:, not have produced an adequate shift in the attention

pitterns children use:. As alternatives, future stddies might investigate

the inserting of directions into the program itself or the use of priming

questions, addressing the content directly.

At this point in the ana'ysis, no firm conclusions are offered. Complex

interactions among the treatment conditions remain to be inspected. Further

analysis will also reveal the role that viewer abilities play in the learning

process. Fbese will he completed ia cl, uia: future.
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Table 1

M, an Scores of Children on Each Posttest

in Eacl rnstructional Condition

Test

Picturesa

Mean

Charactersb Controlc

Mean S.D.S.D. Mean S.D.

Comprehensiond 9.92 1.99 9.86 1.87 9.74 1.92

Picturese 7 46 1.77 7.29 1.63 6.81 1.82

Charactersf 8.27 1.89 7.98 1.82 8.62 2.21

an = 52

bn = 51

cn 3

ciMaxtmum score = 13

CMaxtmum score = 12

fMaximum score = 12
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ABSTRACT

Brooke, Martha L. Visual .learning stimulus considerations: concept-related
graphic, arbitrary graphic, and verbal label symbols. Presentati:n given
for the RTD/DID joint session on "ID & Messages from Research" at the AECT
Convention, Philadelphia, April-1981.

This pre%entation concerned the designing of visual learning stimuli, a step

within the systematic approach to instructional development. Decisions regarding

the design of learning stimuli are made following task analysis and instructional

event decisions and go beyond questions about display technology and teaching

rriethod.

The primary purpose of this presentation was to discuss the implications for

instructional developers of the research on three types of visual symbols. The

research, conducted by the presenter, compared the learning and long-term retention

of concept-related graphic symbols, arbitrary graphic symbols, and verbal label

symbols. The learning task was psychomotor responsa acquis:47ion to these three

Ornbols. The psychomotor response mode was used because it would b_ a different

mode of response than the pictorial and vernal modes of the symbol stimuli. The

research question, then, was which of three symbol stimuli--concept-related graphic,

arbitrary graphic, or-verbal label--would most rapidly bring a psychomotor response

under control and would maintain control over time? Because of its inherent mean-

ingfulness, the concept-related graphic was predicted to excel) on both learning

and retention measures. Because of a lack of previous research, there was no

prediction between the arbitrary graphic and verbal label on either measure.

Thirty-one subjects from a random sample of university students participated in

the learnir-; phase, twenty-six subjects returned for the retention test. Five

psycho, actions were used in this study with each action represented by a

concept-related graphic, an arbitrary graphic, and a verbal label, making

a total of 15 symbol stimuli. Stimulus familiarity was controlled for



by generating new symbols which included two-syllable nonsense words. As

predicted, the concept-related graphic excelled among the three symbol types

on both the learning and retention measures. The arbi*rary graphic had a

faster rate of response acquisition than tree verbal label; but at the time of

retention testing 7-8 weeks later, there was no significant differences beteen

6,c aftrary graphic and the verbal label symbols.

This presentation

discussed the range of visual symbol options (Wileman, 19801.

presented the attributes of three symbol types (i.e., concept-related

gr,phic, arbitrary araphic, and verbal label).

discussed the implications of the research findings or learning and

retention.

In summary, instructional developers were encouraged to look beyond a

simplistic picture-versJs-word choice of visual learning stimuli and to con-

sider a rich range of symbol options, including arbitrary symbols.

Footnote

This talk is based upon the presenter's dissertation research which will

be defended during the fall 1981:

Brooke, M.L. A comparison of learning and retention using concept-related
graphic, arbitrary graphic, and verbal label symbols. (Doctoral dissertation,
The University of North Carolina at Chapel Hill, 1981).
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Abstract

The pre,ent investigation experimentally examined a netl,orking

learning strategy and it. affects upon facilitatin,,,, the learning of field-

dependents. Al,;() considered was the learning behavior of field-indepen-

dent', compared to field-dependents with a learning strategy. Learning

behavior was examined under the condition of receiving a visual

instructional program varying in levels of complexity. Two levels of

learning performance were evaluated; list learning and spatial learning.

The networking learning strategy did improve the learning behavior of

the field-dependents on both learning tasks. Visual stimulus Complexity

did not interact with field-dependence-independence or field-dependence

plus strategy.
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Pationale & Mated literature

The present research report de-crihe,, in brief a research eflort

progress. This research effort has resulted from a pilot study concluete,1

in 1979 at The Ohio Stat,, University. The findings of the 11)79 pilot

were published in the volume 7, number 2, 1980 issue of Journal of

Instructional Psveholoyv (Canelos, Taylor, Gates, 1980). The pilot study

invec.tigited the affects of visual display complexity upon the academic

learnin: of field-deponLents and field-independents as measured by

performance on three different levels of instructional objectives. rhe

results of the pilot study yielded significant effects indicating 1 com-

plex relationship between the cognitive style evaluated, visual display

complexity, and instructional objeotive level. The general conclu3:

implied from the results of the pilot study was that field-depcndents wer,

at a learning disadvantage when learning from complex visuals ,hen

required to perform on more difficult instructional objectives. Field-

indepcndents did not seem to show similar detrimental aifects upon their

learning behavior. The results and implications from the pilot stiPly has

initiated additional investigation involving the cognitive vari,,ble of

field-dependence-iinlependenee and visual display complexity.

The prisent research in progress has added the operdtional variable

of a .:ognitive learning strategy. The learning strategy in the present

study involves an information processing strategy that relates to the

internal cognitive organization of to-be-learned information. Thu strategy

group subjects were trained to use an information processing technique

which allowed them to n11111)111,0.° cognitively (mentally) instru(tional

9C
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informat i on duri the encoling and rut sta of memory. The

speci f .1 learning st rategy used i n wiy comb i 'id an imagery per-

mnemonic memory technique and a hierarchical retrieval memory te (ha ique.

Bower (1972, in To Iv ing & Donaldson, 1.c1-,.) prey, des an excel lent fun,..-

tional description of how these two memory techn ique'; are hiypotheei zed to

operate to faci i tate memory during leaining. Inien using the imagery

mnemonic the person has a consistent rul e that gives direction as to what

to do cognit ively wi th each element to be memorized. The intigery mnemon lc

rov i des the lea roe ,- with a place to file each it em in the cognitive struc-

ture while also providing him wi th a et of retrieval cues. The imagery

mnemonic will also give the learau r a retrieval plan to facilitate the

accessing of available memory store. This retrieval plan give = the

learner a place to begin recall , a procedure for searching through the

cognitive structure for the to- he -re( al lcd i tem, and a way to ':.now when to

terminate recall if the item has been found or is not available. Similar

to the imagery peg- mnemonic is the hierarchical memory technique. However,

the hierarchical techniqwe adds the additional feature of chunk ing

related memory elements ilLo a network of interrelated data, lorc ,-,peci-

fically, the hierarchical technique con fists of storing sup rord inant

category labels and related subord inant elements in an interrelated

structure resembling a netv.ork. iheruroic, all relevant wonio

Lend to be related in a single 'chunk" or set eon-,s ,Lini, of tits

ordinant labek and .-aibordinant re 1 it ,2 l'on; orm it inn. Retrieval th,u,

becomes a matter of re cal l nu}; the "chunk" of informat 'on, and

through that (Mini( or Set of ( li Fault, f or the spe( ti is recall el ( iit nt,
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rathil than ,,ar(Iiing through all possible memory store. Additionally,

the ,uperordivaut sc'flantic labels would tend to relate logically to

one anotlitr forming an overall network of interrelated data, or in

essence a single larAe memory chunk o' categorical Information.

The cognitive style variable of field-dependence and field-indepen-

dence is still undcr examination in the present star'.-'. Operationally,

the learner's particular cognitive style is actually an Innate et

in" learning strategy (Witkin, Moore, Goodenough, Cox, 1977). The

cognitive style is assumed to develop by the interaction of the pkrson's

biologic d charactoristics and his or her environment (Lewin, 1935).

Once formed , particular cognitive style is quite "hard and fast" and is

not likely to change. How the person interprets information from the

envirooment and uses information is determined by the cognitive tyle.

Therefore, the cognitive style operates analogously to an exec_utive pro-

gram to a computer (Gagne, 1977). The cognitive style is a metaplan

system or a set of super plans the person will make operational when the

opportunity occurs to acquire information, solve a problem or simply

daydream ('`tiller, C:alanter, Pribram, 1960). If the learner has a cogni-

tive style system which is not adept at processing information in an

effective way, he or she could be at a significant disadvantage in the

learning situation. Attempts have been made to match instructional

approach with cognitive style type. Powever, practical applications hive

not been real'ly available from the abundance of Traithy-Treata.cnt

interaction studi,, (Brae ht, 1970). The primary researcher in the area

of field dependent and field-independfuts ha,; he ii ai tkin (19ii).
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The rcsearch efforts of INC,in and his ctrl leagues hive determined that

there exists clear differences in t.. .niormitien proccssini;

between field dependents and field-independents for different intoratio

processing tasks. The field-clepelent (fd) is characterized a'. a global

thinker, the fd confuses figure/ground rela,ionshi?s. The fd ha, dif-

ficulty abstracting relevant from irrelevant data in a visual percept.

The id tends to store conceptual data in general or overlapping categories

rather than in discrete conceptual categories. The fd tends to have

difficulty during encoding structuring information in a well organized way

in memory. Such well structured memory systems :n the learner's coenitive

structure are believed to facilitate the recall of available informatioa

from memory (Tulving, 1968). On the other side of the continunm, the

field-independent (fi) cognitive style can be characterized as an

analytic perceiver oC stimulus information. The fi is able to perceive

relevant items as discrete from their backgroand. II: fi is able to

restructure information in memory into dell organized stable and cica:

clusters to facilitate later recall of available memory informat ion. When

experiencing a chaotic visual stimuli, the fi is able to impose a ,tric-

tore on the visual perceptu,1 information.

lt is likely that the perfect instruct Tonal environment could be

designed for the fd and also for tne fi based upon what is now 1.nown about

their idio ;ncratic learning behavior. Such "pertect" learning environ-

ments could be dsigntd for ,nly cognitive style. However, is thy, a

,-:elution .0 the problem of an ineffective information proce-,,iw,

stvlc? it would seem to be more iogical to pit sent the learner with a set

of leatoing strategics that would la,ilitate his of her information

prose., lug in any I earn i ng env 11 onrient . Such c (intent- i nclepc t_
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would I 1 tr to t ii it nn Or liih o.-,h,-1t ton, or th, .1( :1111

twilit No rl iii pu I it ion of in Po t it Ion w, t h Li ari'.'r dt1Iirig 'at ion

pro( ne,. Spy( Ifically, a copt I nu, pt tHt.nt: ing stmt

allow the learner to:

1) abstract rolevint from irrelevant infornation,

2) assimiliti to-he-learned information effrilently into

the exiting cognitive ,tructure,

3) ,,tore oc, information in a ,,tablc and (Hoir way dk-

tinot from data already in Lilt' Cky,nitiVc structure,

4) recall avAlab. information from nenory store when

nece-isary.

A numUor of content-Independent learnirP; -;trategies, designed to ,IlAnw

learnor-, to cognitively manipulate to-e-loorned academic matorial, have

been investigated wi t.11 signif;(ant losults, (Canf,lo,,, 1979; 1-ii.creau,

in O'Neil , Ed.; Bowir, 1970; O'Neill, O'Noll, 1979; Bower, 1972,

in Tulviug 6 Donnld,,on, Ed-.).

Itesear,11 Ue, i go i, ProLodures

The prc:,enL research effort Inrther inve,,tigated the c_LTniLivi,

variahlo of field-dpendents-indeptnd,ht,. The information prock-o,ing

strategy invest ii died wa,, a Co:abil,ation of the imagery peg -mneooni, And

the h ni retrieval lea rnilig -,t t-dt To s ify

the inform,i Li on juetosillg sL rat up,( ci iu t i ',Ludy will hi .ibt: 1

a lino,t work ing sLI at( y,y." As wa,, 1)1,,d. rich prcv N.av, l y, the network i Hy,

straicg., do,,n,ind to fa( ilitate the abstr.o pro(e,-,

the as-,Joilation proccs: Lift I,l;n of information in a stahlo .Inch el. it
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way, dnd the -etrieval pro 'ess.

The experiP,.ntal design of this study implied a 3 x 3 anal,. 1,, of

variance. There v.erc2 three levels of the cognitive vatiable:

7) field-independence (fi)

2) field-dependence (fcl)

3) field- dependence + Networking Strategy (IdN)

AO
The external variable was visual displdy complexity. The vi:nal displays

were prcented as an academic instructional progrdm via 2 x 2 :.1ides

and an audio tape. fhe academic plogram was about the parts and opurd-

tiowl of the heart. There were three levels of the visual display ex-

ternal variable:

1) line drawings

2) detailed color ii Lust ration

3) color realistic photograph

Additionally, learnfag performance was evaluated on two types or levels

of instructional objcctive:

I) a list learning task

2) a spatial learning task

Subjects who participated in the study were undergradudtcs from dn

instru(tional media curse in th, College of Education at Ohio State

University. Each subject received fiN,e credit points toward trii it final

grade in the course for their participation. There were (81) -dihject-,

in th,_ study. Subjects were pretcn to determine their kno. I ed. e lcvi 1

in heart physiology, those with signith ant knowledge levels were dropped

from the claLl pool.
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Suhiects teeefv d tire Thor - ,ages o' t est to deferniine tli, r

degree of field -dept inlence-indepenth_ The nuhject pool_ 11 ,1)

on the fd-fi variable into three groups fd, fi, and fd with the iiiin,,

stMategy. From this point subjects were randomly assigned to the three

instructional programs. The p.-ogras were presented during one la-,s

sesicon. Each of .the instructional programs was presented at the same

time buL.in different classrooms of course. the fd with the learning

stratety group wa-, trainod on tilt i r strategy during the hour pre, tiding

the scheduled preseutdLion of the instructional programs. -Immediately

following the instructional programs all subjects were given the test

battery measuring list learning and spatial learning.

Results Discussion

Two separate analysis of variance were computed with the resulting

raw data. One analysis was done for the list learning task data and one

for the spatial learning task data. The list learning, data will he

considered first.

The list learning task was meanured by the Terminology

test from Dwyer's (1967) rescan_li work. The list luaining task is

relatively simple compared to spatial learning or con eptual learning.

he learner was required to know the names of thi parts of the lu for

this task and demonstrated that knowledge by identifying the correct

part name when given a brief description of that part- The leain;'r did

not have to know information about the relationshi,' of a specific, part

to the set of parts, of the locat,on of one part to mother to p,_rtorm

well on the 1 ist learning task. Additionally, th, part names .,,, cicaik
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I

labeled on each 2 tilide, part n n rt, Lit vi I,

Tormine:egy Lest dita yielded on the field-(leindent,

field-iadpendent, field-dependinL networking ,.trategy variable,

F, p <05. Follo,sup testing with a Tui,ey test at .0'1 dlphi

indicated that the.field-independents (E-11.52) learning perfoimala,e

was superior to the field-depenLLnts (X.=8.(,3) learning performan(i.

However, the field-inclepeildent, (.. -11.1)2) performance did not differ tr,T

the field-depend?nts IlLtorking strategy (X.-9.107) gioup. Although

the fnid-dependent networking strategy 11W,111 (N.:-9.(17) was greater than

the field-dependent mean score (X.-8;k3) they did not differ sHoificant1,'.

The Terminology Lest data did not yield significant re:;ults for the com-

plexity variable, F, (2,72)=.09, or with the interaction, F, (L,12)=1.19.

The resulting data from the Terminology teL,t indicated that the notworl:In

strategy improved Lhe,learning performance of the field-dependent siane

the field-depend,nt noti,orking group did riot differ significantly from th,

field-independent group. This result implies that the network in; stra-

tegy fa militated the field-dependents to improve their basic information

processing of academic information. It is likely that the complcAity

variable tailed to be significant in this experimental setting, sinee

each slide had the relevant part name clearly labeled, mcd...ing

learning a relatively simple La,,k. Similarly, the interaction ,.mild

be significant if complexity effects tNere min,mixed by thl part name

insert TabL I 11.1 II

The spatial hat ning task was measured by using the Drawing, test

from Dwyer's (1967) reseal oh work. Spatial learning in Oil', tut baf ion

a more complex luaining than simple list leaning!, to perfon, 11 on
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Table I

Terminology Test (11,A learning, tusk)

Source df SS MS F p

Visual Complexity (A) 2 2.745 1.373 .09 .50

fd/fd+S/fi (B) 2 130.671 65.336 4.453 .05

(A) x (B) 4 69.70 17.425 1.188

Wg 72 1056.44 14.673

Table II

Terminology Test, Means and Standard Deviation

1

Simple
Visuals

Illustration
Visuals

Complex
Visuals

field

dependent

X = 8.44
SD = 3.89

X = 7.78
SI) = 2.78

X = 9.67
SD = 2.83

X = 8.63
SD = 3.30

field X - 10.11 X - 10.00 X = 7.31 X = 9.07
dependent SD = 2.64 SD = 3.83 SI) = 4.72 SD - 4.07
strategy

field X = 11.00 X = 11.89 X = 11.67 X = 11.52
independent SD = 2.87 SD --- 4.23 SD - 4.06 SP = 3.78

X = 9.85 X - 9.89 X = 9.48
SD = 3.35 SD - 4.03 SD = 4.37
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the spat 1.11 le,11-11111, the lehrht r qu i re lilfe,rmat. t

part nime, the part, ,pecift, location, duel inloimntion about he'

part relates to the other set of part, ulii ii nil c up the overall

of parts. The nnalv,is of the spatial task data yielded signti-ma-t

results on the field independent , field-dependent, and field-d,pond,at

networking strategy variable, 1', (2,72)=0J-18, p<.05. :01 11 0w-up t

111

using , Tukey measure set at .0-) alpha found the ticld-independent groin

(X.=11.2) to differ significantly from the field-dipendenL groun

(;.=8.59). The field-independent group (X.=11.82) did not dittr

significantly from the field-dependent networking ,,trategy group,

(R.=11.15). The field-dependent networking ,ftr,ttiqty group (X.-i1.1.0

performed significantly better on the spatial tat,k than the field-

dependent group (X.-8.59). lhe resulting analysis al-to found sigt-Illica.;

in the complexity variable, F, (2,72)=10.17, Follow-un tesiir;

with a Tukey set at .05 alpha found that the line drawings produced a

significantly bettor learning performance (::.=11.95) than the color

realistic photogrdph The line drawing (X.=11.96 ) fniled

produce a significantly better learning score than the detailed ,slot

illustrat ion, (X.=_11.44). However, the detailed color illustrdtion

(X.=11. Y0 produced a significant 1': better spatial learning p,liolman,,

than th, )r realistic photoglaph. A signific,int interaction did

result i,l this experimental setting, (4,72)

Insert, TC,le ITT aid I" Pere
he iiitWe)rhiup 1& trllini; tl.1t, ay prey i W.C1 t ht. t i elddt:peodt

jet ts with a procedure to allow them to mor effectively acquit-, new

informal ion. Thi pru,edure, no doubt , laiilitatcd thuir

Lion pioie,,,,ing of academui liki instruLtion 11 provi,I Lik;.

99
108



Source

Visual Complexity (A)

Table lIT

Draping Te,,t (spz,tiA 1 dinine task)

of SS MS f p

2

fd/fd+S/fi (B) 2

231.146

156.222

115.573 10.17 . 01

78.111 6.88

(A) x (B) 4 21.075 5.269 .464

wg 72 817.778

field

dependent

field

dependent
strategy

field

independent

11.36

Table IV

. 05

. 50

Drawing Test, Means and Standard Deviation

Simple
Visuals

Illustration
Visuals

Corplex
Visuals

T( = 10.11

SD = 4.54
=

SD =
9.22

1.86
3 = 6.44
3D - 3.57

= 8.59
SD = 3.72

= 11.89 = 12.11 = 9.44 = 11.15
SD = 4.34 SD = 3.59 SD = 2.35 SD = 3.60

= 13.89 = 13.00 3 = 8.56 X = 11.82
SD = 2.21 SD - 1,94 SD = 4.42 SD = 3.78

= 11.96 = 11.44 = 8.15
SD = 4.01 SD = 2.98 SD = 3.65
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a specific mczhod to ahstra(t, assimilate, store and retrieve iwo infor-

mation. The iiell-dependent without the did of a learning strate ltd

,,L pelform as well as those with the use of the networking strategy this

was particularly evident on the more difficult of the two instructional

tasks the spatial learning task. Another factor that is indicated is

that the field-independenu is using his own I; till. -in information processing

strategy which, in terms of analyzing new :nformdtion, is quite effective.

Recall that the fi-ld-independent is characteriz:-'d as an analytic

perceiver of information. The field independent is quite adept at abstract-

ing releant from irrelevant information ''d the fi can organize information

in a stable and clear way in mmor to facilitate future retrieval.

Since the fi's performance tended to he more effective than the fd's

learning performance, it can he assumed that it is the effectiveness of

their idiosyncratic information processing strategies which this

difference. Most importantly, however, is the fact that by providing

f ie ld- dependents with a learning strategy which facilitates their basic

processing of information, their learning performance can be improved.

It is possible tog erelize from these findings that learners can

be provided with cont_to; pendent information processing strategies

to facilitate their basic processing, of information. Such content-

independent strategies should relate to the cognitive manipulx_ion of

information by the learner. The !carnet can be taught to manipulate his

or her abstraction, assimilation, organisation and retrieval of aadcmic

information by the use of t(TniLive learning strategies which are (-.nlenl-

indup(.ndent. However, the present inve:.Ligation if, still prelim try in



nature. Future research in thi:, area ,.hould coii,ider the refiniunt. or

a number of cognitive learning -;trat-ii0,-, that an be taught co le.irnei

in the early year-; of intellectual de,elopment. The Se cognitive learnt:

strategies should be content-independent and should relate to the actual

mental manipulation of information to facilitate the cognitive proke-;scs

of ab:itraetion, as,,imilation, organization and retrieval of acadcmtc

information. A number of critical ,;tudies in the area of learning and

cognition indicate that the research area of learning strategies offers

promie in selpi.ng to improve the learning process, but much is left to

be done.
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Abstract

The purpose of this study was to examine the relationships

among presentational stimuli (oral, visual, oral+visual), types

of content (concrete, abstract), and learner ability (high ver-

bal, low verbal). Third grade students (N -248) either heard a

short story, watched pictures showing the same short story, or

heard and watched a combination of the oral and picture presen-

tations. Student recall of concrete and abstract information

was measured by a 28-item, constructed-response test immediately

after and again two weeks after the presentations. Students

learned as much or more concrete and abstract information from

pictures as from oral prose, and learned the most information

from the combination of oral prose with pictures. Mislearning

cf concrete and abstract information, i.e., repeating the same

incorrect response on both immediate and delayed tests, was

higher from the picture presentation than from the oral presen-

tation, and lowest from the combination of oral prose with pic-

tures. Interactions were not found among types of presentational

stimuli, types of content, and levels of learner ability.
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Student Learning of Concrete and Abstract Prose
Under Systematically Varied Media Presentations

Rationale and Purpose

Considerable research has been conducted in the effectiveness

of various mediated presentation formats for communicating infor-

mation to learners. In attempts to identify the so-called

"best medium," researchers have studied exhaustively the character-

istics of different types of media and different production styles

and techniques within each type of medium. Salomon and Clark

(1977), however, have suggested that the emphasis in media re-

search is shifting from the medium itself to: (a) the types of

stimuli in the mediated presentation, (b) the types of learning

tasks taught in the presentation, and (c) the types of learners

for whom the presentation is intended. In addition, research

findings have suggested that what is actually "lea =ned" under

different mediated stimuli may not be demonstrated accurately

due to the type of learning assessment employed. Since learning

assessment has been typically defined relative to judged accuracy

of specified responses, what is actually learned (or mislearned)

is often undetected. The purpose of this study was to investigate

the effects of Progressively mediated presentations of prose

information on student learning and mislearning of concrete and

abstract information.

Presentational Stimuli

Practitioners in the instructioni,1 media field stress the

value of the informational load that pictures can carry in com-

municating content to an audience. Research findings have demon-

strated the positive effects of supplementing prose with pictures



(Levin and Lesgold, 1978), but the value of the picture part of

the presentation is typically confoundeu with the effect of the

verbal presentation. The few previous studies (e.g., Rohwer and

Harris, 1975; Carey and Whitaker, 1980, Note 1) that have compared

verbal with pictorial presentations of the same information have

reported conflicting results, with most favoring the verbal pres-

entations. However, results in many of these studies are con-

fOunded by poor control. of the quality of the materials used,

making performance differences attributable to production cuality

rather than to the potential of a given stimulus to transmit

information. Questions of relative effectiveness of different

stimuli can only be studied when alternate stimuli are not "pre-

loaded" with different amounts of criterion information.

The first objective of this study was to compare learning

from oral and progressively enhanced visual presentations of the

same information.

Type of Information to be Learned

The learning task it this study was recall of verbal infor-

mation. Paivio (1971) theorized that the most powerful factor

that determines how well information will be remembered is its

location on a continuum of concreteness-abstractness: the more

concrete, the more easily remembered; the more abstract, the

harder to remember. Paivio and Foth (1970) further hypothesized

that the concreteness-abstractness of to-be-learned information

interacts with the stimulus attributes of the presentational

medium. However, the nature of such interactions is still

largely unknown. The second objective of this study was to

investigate whether the pattern of performance across pictorial

108
1 1 7



and oral presentations is the same for concrete information

as for abstract information.

Learner Variables

The ability to profit from pictorially versus verbally

presented information has been demonstrated to interact with

the age of learners (Christie and Schumacher, 1978; Guttman,

Levin, and Pressley, 1977). Learner strategy predisposition

has also been explored (Levin, Divine-Hawkins, Kerst, and Guttman,

1974). However, learner verbal ability was of primary interest

in this study due to the concreteness-abstractness dimension of

the learning task, and the comparison between verbal and visual

stimuli. Willows (1978) found that low ability children were

more picture dependent than high ability children. If this is

true, then presentation formats emphasizing visual stimuli should

result in fincingsof presentation by ability interactions. A

third objective of the study was to investigate the effects of

different stimuli on the learning of concrete and abstract infor-

mation by high and low verbal ability students. The Total

Auditory scale of the Stanford Achievement Test was used as the

mfasure of verbal ability.

Methods of Assessing Student Learni.p.

Test effects have been of continuous concern to educators.

Rohwer and Harris (1975) reported that treatment effects were

dependent not only on the type of media used, but on the means

of assessing learning. Filan and Sullivan (1980, Note 2) found that

students recall more information when tested in the mode (visual

or verbal) in which they were instructed to recall the information.

What students "learn" may often be a function of how learning
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assessed and the evaluation standards employed to judge the

correctness of the. responses. The final objective of this study

was to investigate the relationship between types of stimuli and

informations, and two assessment procedures: (a) a normal,

objectives-based procedure using pre-specified standards of

correctness and (b) an objectives-free procedure designed to me'i-

sure what was recalled without regard for standards of accuracy.

Method

Subiects

The subjects for this study were 248 third graders from

the three elementary schools in a middle class sciool district.

The population was predominately of White racial background,

with a significant minority of Spanish-surname students.

Materials

Five different information presentations were developed

for the study. All were adapted from the children's short story,

The Wump World. The story was chosen because of its simple text

and story line, and abundance of illustrations that correlated

directly with the text. The five presentation conditions were:

(a) ORAL, an oral presentation on audio cassette of the story,

(b) PICTURE, a 35-MM slide presentation of the illustrations

used in the text of the short story, (c) CLOSE-UP, the same

slides used in the picture condition with added close-up shots

of the criterion information found in those slides, (d) ORAL+

PICTURE, a combination of the audio tape and the picture slides,

and (e) ORAL+CLOSE-UP, a combination of the audio tape and

the slide set with close-ups.
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The presentations all lasted the same 15 minute time period

to control for time on task. The PICTURE condition contained

47 slides; the CLOSE-UP condition contained the same 47 slides

plus 28 close-up shots of criterion information selected from

the 47 slides. Fourteen abstract and 14 concrete nouns were

chosen as criterion information. The criterion nouns were chosen

according to their abstractness-concreteness ratings on norms

established by Paivio, Yuille, and Madigan (1948). The norms

were later validated for children by Emmarich (1979). Each

presentation condition was designed to contain all of the cri-

terion information.

Criterion Measures

One dependent measure wars performance on a 28-item, cued-

recall, constructed-response test. The test was given orally

by means of audio cassette tape. Single-word or short-phrase

responses were written on an answer sheet. Fourteen items were

abstract, and 14 items were concrete. The items were matched to

the 28 nouns chosen as criterion information and contained in all

five presentations. This test was administered immediately after

the presentations and again after a two-week delay.

A second dependent measure was derived from an analysis of

the answers that students gave on their tests. The score was

derived by counting the number of items for which a subject had

made the same incorrect response on both the immediate and delayed

tests. This score was a measure of mislearning, i.e., information

that was not "correct," but was learned and remembered.

Procedures

The subjects were blocked on two levels of verbal ability



(HI or LOW) and then randomly assigned to the five presentation

treatment conditions. The subjects were grouped according to

treatment and the materials were group administered. Following

the 15-min te nresentation, subjects took a brief rest and then

completed the test. The test was administered again two weeks

later for a measure of delayed recall.

Design and Data Analyses

The study was a two (ability levels) by five (presentatior

formats) factorial design with two dependent measures (abstract

recall and concrete recall). The data analyses were conducted

by means of MANOVA.

Results

All effects in the study were the same for the immediate

and delayed retention scores, and there were no significant

differences between the immediate and delayed scores. Therefore,

to simplify reporting, the mean of the immediate and delayed

scores was used for the analyses in the study. mean scores

for abstract and concrete recall are summarized in Table 1.

Insert Table 1 about here

Presentational Stimuli and Types of Information

Analyses indicated a main effect for presentation for both

abstract recall (F(4,238)20.21, p<.0001) and concrete recall

(F(4,238)23.49,p<.0001). The rank order of means for both

abstract and concrete recall was exactly the same: ORAL( PICTURE<

CLOSE-UP 0:)RAL+PIC <ORAL+CLOSE. The patterns of significance for

abstract and concrete recall were also the same. PICTURE and ORAL
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were not significantly different, but CLOSE-UP was superior

to ORAL (abstract, p<.05; concrete, p<.0007). In this study,

children learned and recalled at least as much from pictures as

from an oral presentation, and when attention to the criterion

information was focused via close-ups, children learned more from

pictures. The'combination of ORAL+PIC was significantly more

effective than either ORAL or PICTURE or CLOSE-UP alone (abstract,

p's<.01,.01,.05; concrete, pls(.01,.01,.01).

Analysis of the results for type of content indicated that

for the nouns used in this study, subjects recalled more concrete

than abstract information (F(1,238)=83.60, p<.0001)
. However,

no interaction was found between the types of stimuli and the

types of content; i.e., verbal and visual presentations were

equally as effecti.7a for learning abstract or concrete information.

Ability Level

Subjects of high verbal ability learned significantly mote

abstract and concrete information than those of low ability

(F(1,238)=49.40, p(0001); however, an interaction was not found

between ability levels and types of stimuli for either abstract

or concrete learning.

Mislearning

Using mialearning as the dependent variable, there was a

presentation main effect for abstract learning (F(4,238) -3.97,

p<.004) and concrete 'earning (F(4,238)=7.75,p<0001). The

mean scores for abstract and concrete mislearning are summarized

in Table 2. For ease of interpretation, the visual-only conditions

Insert Table 2 about here
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(PICTURE and CLOSE-UP) were combined, and the two oral+visual

conditions were combined (ORAL+PIC and ORAL+CLOSE). The amount

of mislearning from the ORAL presentation was less than from tha

visual-only presentations (abstract, p<.01; concrete, pOl),

but there was core misleatoing from ORAL than from the oral+visual

presentation. (abstract, p<.001; concrete, p<.003) .

Discussion and Conclusions

Two limitations must be kept in mind when discussing the

results of this study. First, the findings are specific to the

particular story, presentational materials, and criterion infor-

mation used in the study. Second, the equivalence of the oral

and visual forms of the story was judged only at face value.

Replication Of this study is needed using different content and

more scientifically equated stimulus forms.

The finding that children learned as much or wore from visual

as from oral presenta.-L ,ns, is generally contrary to previous

resmarch.. The finding validates the use of visuals for presen-

tation of information and provides a perspective on the relative

contributions of the verbal and visual portions of combined

picture-word presentations. It was no suprise that the combined

oral and visual presentations were most effective, lending one

more piece of evidence to Coe argument for providing relevant

visuals in children's prose. One noteworthy point not found in

previous research is that the effects of visuals were the same

for abstract and concrete learning The practical conclusion

is clear, that visual, are valuable regardless of the type of

information that is being taught. A final point of practical
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significance is that visual close-ups seemed to help learners

recall both concrete and abstract information. The explanation

may be repetition effect due to renewed learner attention

caused by the slide projector changing. A more li" explanation

may be that the close-ups allowed learners to isolate criterion

information that they did not pick out of the full scene.

Better recall of concrete tbRn abstract information was

expected and cannot be generalized beyond this study, because

no attempt was made to control for the influence of factors such

as familiarity and meaningfulness.

The absence of any interaction between ability levels and

presentations could be due to the careful design of the materials.

Careful design could eliminate irrelevant or incongruous content

ti . might affect low ability students more than high ability

students. In view of contradictory findings from previous studies,

further research would be valuable using other measures of ability.

The investigation of mislearning was exploratory in nature, and

results are open to several interpretations. The low level of

mislearning from the combined oral-visual presentations would be

expected due to the redundancy between stimuli. An explanation

of the higher mislearning for visual than for oral presentations

might be that most pictures do not contain the cues of context

and structure found in prose. It is thus possible that when learn-

ing from pictures, children are more likely to choose and remember

unimportant details, or make and remember incorrect interpretations.

This explanation fits the abstract results nicely, because one

could logically expect that abstract information would be less

obvious in pictures than in prose. By the same line of reasoning,



however, one could expect that mislearning of concrete information

would be higher from prose than from pictures, because concrete

information should be more explicit in pictures. Results found

by Hannafin and Carey (1981, Note 3) match this reasoning, but find-

ings of the present study are exactly the opposite. The Hannafin

and Carey study was conducted with fourth grade rather than third

grade learners, perhaps indicating a developmental difference in

the ability to use pictures. This aspect of mislearning certainly

bears further investigation, as do the more general questions

raised by the finding that response errors were not random, but

were in part related systematically to the type of presentational

stimulus used in instruction.

In conclusion, third grade stu&nts recalled more correct

and incorrect information from pictures than from oral prose,

but students recalled the most correct and the least incorrect

information from combined picture with oral prose presentations.

The study failed to confirm previous research about the interactions

among types of stimuli, learner ability levels, and types of con-

tent. Finally, the study raised some new questions about the

effects on testing of types of presentational stimuli and types

of scoring techniques.
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Table 1

Mean Scores for Recall of Abstract
and Concrete Information by Treatment

Presentation Abstract
Recall

Concrete
Recall

Overall
Recall

Oral (n=52) 4.62 5.87 5.24

Picture (n=49) 4.95 6.61 5,78

Close-Up (n=50) 5.42 7.19 6.31

Oral+Pic (n=51) 6.35 8.54 7.45

Oral+Close (n=45) 7.93 9.43 8.68

Overall (N=248) 5.80 7.45 6.63
(total possible correct = 14)

Table 2

Mean Number of Incorrect Responses on the Immediate Test
that were Repeated on the Delayed Test

Presentation Abstrac- Concrete Overall

Oral (n=52) 2.68 2.06 2.37

Visual (n=99) 3.09 2.63 2.87

Oral+Visual (n=96) 2.33 1.59 1.95

21/211111amE8) __ 2.71 2.11 2.41
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ABSTRACT

PURPOSE

The purpose of this study was to empirically investigate the effectiver?ss
of (1) visual instruction composed of simple line drawings and printed woi-ds
as compared to printed-words-only instruction; (2) visual tests; and (3) the
interaction between mode of instruction (visual and non-visual) and mode of
testing (visual and non-visual).

METHODS 6, PROCEDURES

Ninety-six first-year biology students from a Central Pennsylvania high
school system were the subjects of this study. After being randomly assigned
to either an experimental (visual instruction) cr control (non-visual instruction)
group, they received either a visual or non-visual version of an instructional
unit designed to teach the anatomy and physiology of the human heart.

Twenty-four hours later, half of the students (N=24) in the experimental
group received a non-visual test and the other half (N=24) a visual version of
the same test. This testing procedure was repeated for the control group following
a 2x2 post-test-only factorial design. Drawing, terminology, identification,
and comprehension tests was completed by all subjects in both experimental (N=48)
and control (N=48) groups. Analyses of variance and a t-test were performed
with the obtained data.

RESULTS

The findings of this study indicate that the visual version of the instructional
unit on the human heart used in this study affected the performance of the students
significantly in the drawing test and in each subscale (identification, terminology,
and coiprehension) as well as in the composite score of both visual and non-visual
versions of the achievement tests.

The interaction between mode of instruction and mode of testing was revealed
for the identification subscale. Subjects who completed the visual instruction
scored higher on the visual test than the subjects who completed the same visual
instruction scored on the paper-pencil version of the test on subscale identification.
It was also found that the students who completed the visual instruction scored
higher on the visual test than the students who completed the non-visual version
of the test on the same c.fcscale--idcntification. Finally, the students who completed
the visual instruction scored higher on the visual test than the students who completed
the non-visual instruction with the visual version of the achievement test on the
identification subscale.

IMPLICATION

The findings and results of this study suggest that the use of simple line
drawings as a mediator of written instruction is an effective procedure for enhancing
student learning mainly when written words are not sufficient to communicate an
abstraction; i.e., the description of the anatomy of the human heart as well as its
physiology. Furthermore, visuals (simple line drawings) facilitate learning at
different cosaif-lve levels; i.e. identification of parts' and whole, knowledge of
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terminology, comprehension of relationship among parts, flaws, and the recall of
shapes and positions. Visual tests are sensitive instruments for measuring specific
instructional objectives (identification of whole and parts), the matching of
visual instruction with appropriate visual test reflects a better performance
of students when compared with the pertormauLe of equivalent students who complete
the same instruction in an equivalent paper-pencil test. This latter observation
was evident mainly for the criteria Identification ond marginally for the total
criteria.

The results of this study suggest some guidelines for tPachtng.

1. Teachers should use visuals as mediator of instruction;

2. Teachers should use simple line drawings to enhance the learning
of specific instructional objectives (identification, terminology,
comprehension, and drawings);

3. Teachers should use visual tests to measure achievement which is
pfcsented by visual instruction.
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VISUAL TESTING: AN EXPERIMENTAL ASSESSMENT OF THE

ENCODINC SPECIFICITY HYPOTHESIS

ABSTRACT

Although visual media for science instruction is nearly a university
given, most evaluation strategies employ highly verbal rather than visual
media. Ninety-six high school biology students studied the human heart
using either visual plus verbal or verbal-only text. They were tested using
either a visual plus verbal or verbal-only test incorporating several
instructional objectives. Visual instruction resulted in superior learning
on all objectives related to the biology content. The predicted instruction
x test interaction revealed superior performance for the visual text-visual
instruction group over all others for the objective of Identification. The
visual and non-visual test groups attained equivalent understanding. The
findings are interpreted as supportive of the encoding specificity hypothesis.

RATIONALE

The purpose of this study was to investigate the role of visuals ih the

processes of encoding and decoding textual instructional materials in science.

A research hypothesis based upon the encoding/decoding component of information

processing was tested with science content in a realistic classroom environment.

Th:s section reviews some issues and research on media, visuarAmagery, encoding,

decoding, and the interaction between encoding/decoding.

Research on Media

Several reviews of media research, in general, have come to opposite conclusions

regarding the effectiveness of visuals in instruction and testing. Dwyer (1978)

concluded that much media research has severe conceptual and design flaws. The

authors argue that focus on the form of stimuli without considering how the

student processes information is partly responsible for the null results. One

promising area is indicated by the finding that pictures of objects are more

memorable than their names (Levie & Levie, 1975) for it points to an information-

processing approach.
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Visual Imagery

Research on visual imagery is an example of study involving the processing of

information by the human brain. Gagne and White (1978) stated that several

instructional procedures appear to have the purpose of using visuals to form

mental images and that visual imagery is most pervasive and useful when compared

with other types of imagery such as auditory, Jiaptic, or a combination. Hilgard

and Bower (1975) observed "It now seems reasonably certain thaL...teafhing the

pupil techniques of...imagery of materials to be learned are likely to maximize

the amount of,learning within the least time...." (p. 589)

Most imagery research has been limited to episodic memory as opposed to

higher level cognition or semantic memory. Although there is scant research on

the latter, Gagne and white cited evidence which supports the notion that

supplementary imagery can enhance the r- 1 of semantically-organized material

as well as individual verbal items. Visual imagery was found useful in learning

vocabulary and prose (Wittrock & Lumsdaine, 1977), in abstract and conceptual

learning (Katz & Paivio, 1975), and in the understanding as well as recall of

verbal materials (Higbee, 1979). Comprehension and ability to remember a

passage was greatly improved when a descriptive title or a picture was given

prior to the reading of the passage (Bransford & McCarrell, 1975). Research

suggests that the formation of visual images can enhance verbal learning (e.c.,

learning from text).

Encoding

Encoding is generally defined as the process of successfully storing perceived

information for later retrieval. This involves perception, processing through

short-term memory and storage in long-term memory. Encoding of symbolic

(textual) material was one focus of this study.

Most researchers accept the assumption that words are represented in

memory in terms of their distinctive features, attributes or dimensions. It :3

further assume4.that these features are qualitatively different and independent.

Questions remain about how images provoked by external visuals are encoded

relative to verbal representation.

Within the information-processing tradition, several theoretical

explanations have been dominant in recent years, including advance organizers,
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mathemagenics, levels of processing, and context. Exhaustive reviewers are

found elsewhere; this review examines visual imagery in light of these theoretical

orientations.

Advance organizers.' In theory, pictures may serve as advance organizers

(Ausubel, 1968) if they provide organizational value at a higher level of

inclusiveness and somehow capitalize on the mind's ability to semantically

reorganize incoming information for long-term storage. Although most research

has used verbal organizers, it may be hypothesized that the value of pictures

will be maximized for material which is new, difficult, or abstract, as in the
present study. Brody and Legenza (1980) found that subjects whoViewed an

overview picture outscored those who viewed a specific incident picture.

Mathemagenics. Mathemagenics, or things which give birth to learning, has

been researched extensively by Rothkopf (1970) and others. The majority of

mathemagenic research has used questions or behavioral-objectives to influence

learning from text rather than visual mathemagenics. Brody and Legenza (1980)

substituted pies for inserted questions and found results as predicted from

mathemagenic research (placing pictures before the learning passage was more

beneficial to achievement than post-pictures).

Levels of processing. The levels-of-processing model, proposed by Craik

and Lockhart (1972) has spawned many variations. They all agree that the success

of encoding information appears to be a function of the level of processing.

Reder (1979) has noted that the more extra processing one does that results in

,lditional, related, or redundant propositions, the better will be the memory

for the material processed. The formation of an image, stimulated by visuals,

is hypothesized to increase the processing over text alone.

One variation argues that memory traces are formed during learning and

persistence of trace is a function of depth of processing, with deeper levels

of analysis associated with more elaborate, longer lasting, and stronger traces.

Elaboration theory posits that a greater degree of elaboration at input

(encoding) leads to the formation of a more distinctive memory trace (Jacoby &
-Craik, 1979) which enhances the identification of that memory trace from
competing traces.

Anderson and Bower (1973) argued that representation in memory is neutral
with respect to modality source. In contrast, Paivio (1971) has proposed a
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levels-of-processing model which addresses visual as well as verbal encoding.

This dual model posits that a learner has two independent ways of encoding

and storing information--one is linguistic, and one is based upon images. He
has argued that pictures are recalled better than labels because the former
involves the dual encoding both as imaginal and as a verbal representation.

Paivio's model clearly supports'an extra processing dimension attributable to
visual imagery formation.

Context. Bransford and Johnson (1973) argue that visuals enhance encoding

by providing context for verbally presented (semantically encoded) information.
They found Ss who were presented mith a picture before hearing a passage

recalled more ideas and rated the passage as more comprehensible than those

presented with the picture after the passage. If correct, it appears that

certain visuals enhance encoding by providing a "context" which is stored in
semantic memory with verbal information. One implication is that study of visuals
in inform'ation processing snould consider the retrieval or decoding of information.

Decoding

The Ausubelian and mathemagenic theories place more emphasis on encoding than
'decoding processes. The model of Paivio argues that the retrieval of

linguistically stored information may De aroused by visual images and vice versa.

The mechanism by which this linking occurs is not well understood but is

consistent with contextual storage notions. Research on testing using visuals

has yielded consistently disappointing results. This research, however, has

snored any linkages between visuals used in instruction and those used in

testing; it suggests the interdependence of the encoding and decoding processes.

Encoding/Decoding

A recent trend in information processing is the study of the interplay of the
encoding and decoding processes. Eysenck (1979) cited considerable evidence
that recognition memory can be impaired by changes from study to the test of
the context in which an item is presented. It appears that material to be
learned can be successfully encoded and still be unretrievable. Gagne and
Wiegand (1970) used topical sentences at the time of testing and found better
performance in a completion and recognition task. They concluded that in the



absence of appropriate cues, not all that is available in memory store is

retrieved. Dong and Kintsch (1968) found a similar phenomena when they pruvided
subjects with retrieval cues at output and raised levels of recall for catego
word list and lists of unrelated words.

The encoding specificity hypothesis predicts that recognition memory
depends upon the degree of overlap between the study trial and test trial
encodings

%
of any given item (Eysenck, 1979) It appears that the original context

must be recreated at output if encoding distinctiveness is to be effective in

allowing discriminability of the wanted trace from all others.

PROBLEM

Research on visuals, visual imagery and information processing suggests that
if images are formed during encoding and elicited during decoding from visuals
which are highly similar and fairly simple, the amount of information stored and
retrieved.will be considerably greater than when the visuals are not present.
This led to the interaction hypothesis that the presence of visuals during
testing would increase the amounClearned for Ss who used visuals to encode
images during instruction. Increased performance due to visual instruction
(but none due to visual testing) was also predicted. Achievement at three levels
of objectives was assessed.

METHOD

Subjects

Subjects were 96 volunteer tenth grade biology students from a Central
Pennsylvania urban high school. The study took place during late winter, prior
to instruction on the human heart. No credit for the experience toward course
grade was given.

Materials

A 2,000 word self-paced instructional unit on internal parts and processes
which occur during the systolic and diastolic phases of the human heart served
as the content (Dwyer, 1978). In addition to permitting evaluation of several
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types of _instructional objectives, the content had not been studied exper-
ientially by the Ss.

Ill.strations were designed to portray each of 37 items of critic,1

information. Samples of the text with and without visuals are presented in
Figure 1.

Insert Figure 1 about here

Treatments

Subjects (n = 96) were randomly assigned to one of four treatment conditions:

(1) text with visual or (2) text minus visuals, and (3) test with visuals or
(4) test without visuals. Instruction occurred during one regularly schedu'ed

class meeting in one of five classes. Assignment was achieved by random

distribution of color coded materials within intact classes. The tests were

administered ouring the next regularly scheduled class (24 hours after instruction)

to rule out short-term memor: effects.

Instruments

Achievement was assessed through a 60-item mu tiple choice achievement test

composed of three subscales: (1) Identification, 20 items, KR-20=0.74,

(2) Terminology, 20 items, KR-20:0.62, and (3) Comprehension, 20 items,
KR-20=0.54. The composite score had a reliability (KR-21) of 0.82. In previous

research with college studcnts, these instruments exhibited reliabilities in

the .80's and .90's. The items of the criterion test were keyed to the domain

of instruction represented in the instructional materials.

The visual version of this test has a visual item to match each verbal one.

An equivalent visual distractor was created for each option. Figure 2 presents

these formats for one test item.

Insert Figure 2 about here

In addition, a Drawing Test requires the subject to draw a human heart

(lines) and locate certain parts and features of the heart on that drawing.
. This test was given to all Ss. The reliability of the Drawing Test, assessed by

the KR-21 method, was 0.86.
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Design and Analysis

The first independent variable had two levels: instruction with and without
visuals. The second also had two levels: tests with and without visuals.
These variables were crossed in a 2x2 randomized factorial posttest-only design.
The dependent variables analyzed included scores on the Drawing Test plus
Composite and three instructional objective scores of the achievement test.
Two-way ANOVA statistical designs were run on each of the five scores yielded
by the criterion tests and used the .05 level of significance to test the null
hypothesis.

RESULTS

Interaction of Instruction and Testing

The prediction from the encoding specificity hypothesis that subjects rec.eivinq
visuals in instruction and testing would score higher was supported for the
Identification subscale. A significant interaction between instruction and
testing, F (1,92)=6.1, p <.05 led to a follow-up analysis (Tukey) which revealed
the superior performance of the visual instruction-visual testing group over
each of the others. No other cell mean pairs were significantly different. The
interactions were marginally significant (p <.07) for the Composite and Drawing
scores, favoring the visual instruction-visual test group. Nonsignificant
interactions were observed for the Terminology and Comprehension subscales. On
these four subscales, however, the trends in mean scores clearly favored the
subjects who had visuals in both instruction and testir3. Cell means and standard
deviations are listed in Table 1 for all treatment conditions and all objectives.

Insert Table I about here

Main Effect of Instruction

Subjects whose instruction included visuals scored higher than those without
visuals on all five scores: Composite, F (1,92)=12.5, 2. <.05; Identification,
F (1,92)=11.1, p<.05; Terminology, F (1,92)=10.6, p <.05; Comprehension,
F (1,92)=4.2, p <.05; and Drawing, t (60)=6.4, p <.05. Cell and marginal means,
plus stan,Ird deviations are found in Table 1. These results strongly support
the role ui visuals in the encoding stage of human learning.
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Subjects with visual tests scored the same, within allowable error, as
those with nonvisual tests. In only one case did the difference approach

significance (p_<.07) and that was for the Identification subscale.

DISCUSSION

It is argued that the large number of criteria on which instructional effects
were significant is indicative of a facilitative effect upon information-

processing skills in the encoding process.

Similarly, the lack of main effects for testing questions the power of
visuals used only the decoding process.

The data, although not overwhelming, support the facilitative effects of
using the same visuals during instruction and testing. Partial support can be
ascribed to the encoding specificity hypothesis (Eysenck, 1979) and context
continguity notion of Bransford and Johnson (1972).

An Ausubelian explanation does not appear warranted since the visuals did
not attempt to present an overview at a higher level of inclusion and generality.
recause the visuals were placed within the instruction, a mathemagenic

explanation lacks plausability. Neither the Ausubelian nor the mathemagenic
positions pose a substantive explanation of decoding process on how they
interact with encoding processes. Facilitative organization to enhance learning
by non-Ausubelian and non-mathemagenic mechanisms cannot, however, be ruled uut.

Implications for Instruction and Evaluation

The results suggest that a barrier to successful decoding of stored information
may be removed by using visuals to recreate key elements of the context in
which instruction was provided. In other words, it is recommended that the
science teacher provide highly similar visua, cues during instruction and eval-
uation, particularly if the instruction is highly visually-oriented.

Wplications for Research

Significant interactions occurred only for the lowest level of instructional
objective tested (Identification). If visual information must be coded
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verbally (Travers & Alvarado, 1970) it is hypothesized that this translation

process loses its effectiveness as the complexity of cognitive processes

tapped increases.

An implication can be made for further study of individual differences

in information processing ability and their relationship to acquisition of

understanding. It is interesting to speculate whether differential results

would be obtained with learners of different aptitudes. It can be hypothesized
that students with reduced ability to recreate instructional environments will

perform better under visual context conditions. Interactions of visual place-
ment with inductive reasoning ability were noted by Koran and Koran (1980).

Holliday, et al. (1970) have argued from a zero-sum standpoint that

displaying of visuals in text may result in more attention paid to one cue and

less to another, resulting in reduced effectiveness of visuals. These notions
bear further invesjgation.

If memory for visuals is greater than memory for text, the duration of

that memory differential should be quantified with delayed retention tests.

Recent research sugge:ts that training students to create mental images

during instruction results in superior achieveelent (Rasco, Tennyson, &

Boutwell, 1975). A legitimate question to be investigated is the relative

effectiveness of induced imagery versus -hat generated by visuals provided in

instruction as a function of individual learner differences. A corrollary

question addresses the effectiveness of asking students to generate images for
which there is no personal 6owledge o^ experience. Certainly the number of

students with firsthand experience wit') the human heart is insignificant.

The results of this experiment have suggested a new direction for visuals
in instruction and additional ideas for further reasoned study.

10/80
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SUPERIOR
VENA CAVA

As you would view a cross-sectional diagram of the heart, blood enters
the right auricle through veins. Only veins carry blood to the heart. The
superior vena cava is one of the two veins which deposits blood in the right
auricle. There are no valves at the openings of these veins into the right
auricle. The superior vena cava drains blood into the right auricle from
all body parts above heart level; i.e., head and arms.

SUPERIOR
VENA CAVA

As you would view a cross-sectional diagram of the heart, blood enters
the right auricle through veins. Only veins carry blood to the heart. The
superior vena cava is one of the two veins which deposits blood in the right
auricle. There are no valves at the openings of these veins into the right
auricle. The superior vena cava drains blood into the right auricle from
all body parts above heart level; i.e., head and arms.

Figure 1. Page 8 from the visual instructional text (top) and Page 8
from -the nonvisual instructional text (bottom).



42. When blood is being forced out the right ventricle, in what
position is the tricuspid valve?

a. partially opened
b. partially closed
c. open
d. closed

42. The position of the tricuspid valve when blood is forced out
of the right ventricle

Figure 2. Item 42 from the verbal test (top) and visual test
(bottom).
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Table I
Mean Scores and Standard Deviations for Cells, Rows, and

Columns for Composite and Three Subscores

Instructional
Conditions

Testing Conditions
Nonvisual Visual Rows

Composite Score

Nonvisual (n=48) 19.3 (7.2)

Visual (n=48) 22.1 (9.0)

Column Sums 20.7 (8.1)

18.2 (6.9)

27.0 (6.5)

22.6 (7.7)

18.8 (7.1)

24.5 (8.8)

21.6 (7.9)

Identification Subscore

Nonvisual 6.6 (3.1) 6.1 (3.1) 6.4 (3.1)

Visual 7.3 (4.3) 10.5 (4.2) 8.9 (4.2)

Column Sums 6.9 (3.7) 8.3 (3.7) 7.6 (3.7)

Terminology Subscore

Nonvisual 6.2 (3.2) 6.0 (2.7) 6.1 (3.0)

Visual 7.3 (3.2) 9.0 (3.2) 8.2 (3.2)

Column Sums 6.8 (3.2) 7.5 (3.0) 7.1 (3.1)

Comprehension Subscore

Nonvisual 6.5 (2.8) 6.0 (2.7) 6.3 (2.8)

Visual 7.5 (3.3) 7.4 (2.6) 7.5 (3.0)

Column Sums 7.0 (3.1) 6.7 (2.7) 6.9 (2.9)
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ANALYZING FUNCTIONS OF ILLUSTRATIONS IN 1EXT

Philippe Duchastel

The American College, Bryn Mawr.

Whether illustrations in textbooks enhance learning is a question of

borne concern to educators and publishers alike. And of course, educational

researchers have applied themselves to investigating this issue. Research

on illustrations in text has however had a very muddled history. The litera-

ture covering this area is replete with research studies which have failed in

their attempt to show that the provision of illustrations can enhance learning.

There exist, on the other hand, many studies which have been successful in

showing such facilitation. Research by Joel Levin and his associates at the

University of Wisconsin has been particularly successful in this respect

(Levin and Lesgold, 1978). Their research however is mostly limited to pictures

which accompany children's stories presented orally. Pictures included in text-

books present a somewhat different problem.

We must ask ourselves why it is that research on illustrations in text

has proven so inconsistent? Why is it that researchers have had such a difficult

time in demonstrating empirically that pictures can enhance text learning? 'Part

of the reason must surely be methodological difficulties concerr!ng the particular

pictures used in some studies, as Macdonald-Ross has aptly argued (1977). Part

of the reason probably also stems from some of the inherent difficulties one

encounters in conducting educational research, such as incomplete control over

the strategies actually used by students as they study a text. The greatest

problem however has probably been the lack of a useful conceptual framework within

which illustrations and their effects ccaid be properly examined. It is this

latter concern which I will be expl,,rtng in this presentation.

The underlying aim of a great part of past research on illustrations has

been quite simply to demonstrate empirically that illustrations can enhance

learning. This in my view is a misguided aim, for two distinct reasons. First,
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it should be accepted as obvious that illustrations can affect learning, in an

a priori fashion so to speak. It is only necessary to examine a few textbooks

in science or medicine to come to accept this view. Whether our impressive

research methods arrive or not at demonstrating pictorial effects should be of

little concern to those who illustrate textbooks.

Now, while the case can be accepted that some illustrations will undoubtedly

enhance learning, that is not to say that all, or even that most illustrations

will do so. This brings me to the second reason for which the general demonstration

of pictorial effects en learning really amounts to little.

Pictorial illustration is a medium of communication, just as is textual

prose, film, or CAI. While each of these media have their distinctive charac-

teristics, their forms of expression are varied and numerous. It is not so much

the medium itself which is important, but rather the contents being represented

and the manner of representation. A diagram in an economics text for instance

is rather different than a cartoon fronting a chapter, even if both can be called

illustrations. Thus, some illustrations will enhance learning while others

may well not. At a general level., nothing much can be said.

Analytical Perspectives

All this points to the need for a useful conceptual framework within which

illustrations can be analyzed. Two distinct approaches exist to this problem.

The first is an attempt to analyze illustrations in terms of their morphology,

i.e., it terms of what they look like. The second is an attempt to analyze

illustrations from a functional viewpoint, i.e., in terms of the roles they

are expected to play in a text. I will discuss both approaches, although I am

myself partial to the second one (the functional approach).

Morpholo2ical Analysis. Morphological analysis is exemplified by the

schema developed by Twyman in England (1979) for the purpose of classifying forms

of communication. Its intent is to elaborate dimensions on which communications
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differ in appearance. 'A previous approach along this same line was the taxonomy

of illustrations developed by Fleming in the 1960s (Fleming, 196/). It cate-

gorized illustrations according to colour, design, and a number of other such

attributes. Further more recent approaches are those of Ashwin (1979) who

focuses on style, and of Goldsmith (1980) who develops a grammar of pictorial

representation based on the comprehensibility of pictures. Both, incidentally,

have appeared in the new British journal entitled Information Design Journal.

Morphological frameworks can serve as useful guidelines for instructional

illustrators in deciding on farms of representation. They can also be useful to

educational researchers in coming to grips with the great variety one finds in

the world of illustrations. This is demonstrated in the well-known research under-

taken by Dwyer (1978) on the value of different levels of realism in biological

illustrations.

On the whole though, I do_not believe that the morphological approach will

;prove very fruitful in the long run. There is just too great a variety in illus-

trations for them to be categorized adequate.y in terms of differential effects

on learning. The problem becomes truly insuperable when subject matter content

is considered. Realistic illustrations for instance may not be ideal (for certain

learning outcomes) in introductory biology, but they may well be ideal in archi-

tecture or engineering. The scope for creativity in text illustration is just

too wide for a morphological approach to truly inform educational research and

practice.

Functional Analysis. I shall now turn to the second approach to developing

a conceptual framework for the field, a functional approach. This approach is

based on the view that what an illustration looks like is less important

(within limits) than what it is meant to do in a given text. It is the role

of illustrations which matters most, not their particular form. An initial

indication of this is provided once again by the work of Dwyer (1978), who

found that different forms of illustrations were best for different outcomes.
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Two different categorizations of the functions played by illustrations lo

Zext have recently been developed independently of one another, the first by

myself the second by Joel Levin of the University of Wisconsin.

Let me briefly describe these categorizations. My own (Duchastel, 1978)

involves three functions, i.e., three roles which text illustrations can play

in an instructional situation: (1) an attentional role, (2) an explicative

role, and (3) a retentional role.
I shall only briefly describe them here.

The attentional role of illustrations in text is one of maintaining the

learner's attention to the task of reading. It renders this task more

pleasurable and develops the student's interest in the topics being discussed.

Pictures naturally attract attention; and cartoons, pictures of famcus men,

etc., are often included in texts for this very reason. Explicative illustrations,

on the other hand, carry more directlypart of the communication. Their role

is to explai. in visual terms what would be cumbersome to explain in purely

verbal' terms. Scientific diagrams are prototypical of this role. The retentional

role of illustrations is more difficult to summarize. Essentially, it rests on

our greater power to recall images as opposed to verbal ideas, as well as on the

fact that any topic or domain of discourse has an internal structure which can -

be exploited in visual terms for the purpose of recall. Retentional illustrations

serve as memory retrieval cues after a text has been read and the student is

trying to recall the major ideas which had been presented in the text.

I shall now turn to the functional system developed by Levin (more amply

defined of course in Levin's original article, 1'79). Levin identifies eight

possible furctions which illustrations might play when accompanying prose.

The first two (decoration And remuneration) are quickly listed and dismissed by

Levin as not applicable to understanding pictorial effects in instruction. The

r3maIning six are more relevant.

The motivation function is identical to the attentional function we saw

earlier. The reiteration function involv'es simple repetition of the content
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being communicated; once verbally in the text, once pictorially in the ;11us-

tration. This is not unlike reading ar unillustrated text twice.

The fifth and sixth functions are more psychological in nature. The

re resentation function renders the prose contr,rit more concrete through illus-

trar^ts and thus more memorable. The organization function of illustrations

assists integration of information somewhat as an ove,-view would.

The last two functions act on comprehension and memory respectively. The

ihte-,retation function is served when difficult-to-comprehend prose contert

is made more understandable via an illustration. It may also be served when

illustrations provide -ontext for understanding unfamiliar material, in the

manner of activating a schema. The transformation function is operative when

pct serve as mnemonic devices, transforming the prose material into an

image of more memorability than th" original prose itself.

Well, we seem to be developing quite a few functions which can be

served by illustrations. To make matters worse, a colleague and myself

(Duchastel and Waller, 1979) have attempted tr' break down my original explica-

tive function into subfunctions: We asked ourselves how explicative illustrations

actually do make content easier to comprehend. We ended up with sever relatively

diti-tinct subfunctions, and that was even incomplete as I have since added yet

another one to this list.

Too many functions, or too many fine distinctions between them, however

eventually defeat the purpose of developing a useful conceptual framework for

examining illustrations in text. Some process of consolidation needs to be

brought to bear on the problem. This is what I shall now -attempt to do.

Reviewing Functions

I start by di lirsing three of the functions identified by Levin: the

decoration function, the remuneration function, and the reiteration function.

The first two of these may be important to the publisher, but they ar. of no

use to the educator or to the learning theorist. Levin himself dismisses both
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of them likewise, after initially including them for the sake of comprehensive-

ness. The reiteration function simply embodies the idea that repetition is

helpful, but that does not explain much. Illustrations generally do repeat the

content of a text, but they also do more than just ti-at; otherwise, mere verbal

repetition would do just as well (and it does not). Levin is also aware of this

and indicates that he finds reiteration uninteresting as an explanation for

pictorial effects.

We thus start afresh with five of Levin's functions. It is interesting to

see how they map onto or mesh with the three functions I had arrived at myself.

(cf. Figure 1).

System 1 System 2

Duchastel, 1978 Levin, 1979

ATTENT I ONAL MOTIVATIONAL

EXPLICATIVE
ORG!NIZATIONAL

IITERPRITATIONAL

',',Er-,17,10TATIWAL

RETENTIONAL =7:71

TRANSFORMATIONAL

Figure 1: FUNCTIONS OF ILLUSTRATIONS
IN TEXT

This is how I see it. The motivational function is of course identical to the

attentional one they lre ,imply different labels for the same nrocess of in-

creasing the reader's interest in the text.

I next categorize Levin's organizational and interpretational functions as

two facets of a more general explicative function.
, / organization, Levin refers



to the ability of some pictures to help structure the content being presented, to

help integrate elements of the text presentation which may not be apprehended as

a whole by the reader. By interpretation, he refers to the ability of pictures

to clarify complex content, as say a diagram might do. Both of these functions

are aimed at enhancing comprehensLA- ,n the part of the learner, i.e., they

serve an explicative role. Indeed, Levin discusses these two functions in

relation to poorly structured or difficult-to-comprehend text information. With

easy text, pictures will add little to comprehension. Most subjects however are

not easy, and the explicative role of illustrations is probably the most per-

vasive and well-recognized one in text publishing, perhaps because of its heavy

emphasis in science texts.

Finally, I consider both of Levin's remaining functions as related to

retention, as opposed to comprehension. The representational function is aimed

at making the content more specific, more concrete, or richer. Representational

pictures recast the content in a second modality and lay down a more easily

retrievable memory trace. They reiterate the content but also make it vivid and

memorable. The transformational function is aimed very directly at retention.

It involves transforming the content into a new form which is easier to remember

than in its initial foam. Its verbal analogue is the mnemonic.

This then is how I see the relations between the two systems for representing

the functions of pictures in text. Levin's categories involve finer discrimina-

tions, but map out well onto the more general 3-function system on the left of

the figure. Even finer discriminations are possible, as I mentioned earlier with

respect to the analysis my colleague Waller and myself performed with respect to

the explicative function. Such an analysis becomes rather academic however if

one goes too far along this line. We must ask ourselves why considering functions

is important; when is it useful?

Levin developed his categorization of functions as an explaitory device to

account for the results of research on pictures in prose. He was specifically
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interested in explaining the differential results obtained with visual illustrations

and with visual imagery instructions. He was particularly concerned in this respect

with the distinction between the representational and the transformational

functions (both retentional functions according to my earlier analysis).

My own interest in functions of pictures in ttxt, on the other hand,

was motivated by a concern that the general question of pictorial effective-

nes_ (i.e., Do pictures facilitate learning?) is meaningless. I simply wanted

to refine the question, both as a grounding for research and in order to inform

text design.

The practical use of functions in designing texts remains the true test

of either system's usefulness. Not much has been done yet in the realm of

application. The functional approach to text illustration, as an explicit

conceptualization, is still very new. Whether it will catch on so to speak,

both in research and in design, remains to be seen. I myself, as you will have

gathered, am convinced of its potential usefulness.
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COLLEGE PROGRAM EVALUATION AND ID

by

Cass Gentry

A continued lament among instructional diveloners concerns their gLncril

inabilitz to demonstrate the effects of instructional develo at servi,e_4 toward

improviry college programs. Today, at n the past, instruction :1 development (ID)

remains a luxury that is subject to the visisitudes of political & budgetary winds.

D Ling bird times, ID services may be reduced, or even eliminated, without dcmon-

strable ill effects to the colleges they serve. Instructional developers certainly

believe their efforts make significant clifferen es in the effectiveness of programs,

but the indicators used for decision making (by those in control of college programs),

seldom demonstrate that difference. Thus, instructional developers spend much of

their time seeking the favor of administrative princes and princesses by becoming

valuable in ways not necessarily related to ID. An uncertain existence at best.

There is no evidence rhat program development & evaluation conditions, described

by Drossal (p. 176) in 1970, have changed for the better:

"Most courses and new curricula are added without sufficient
information and evaluation. Frequently the information provided
obscures the relation of the course to existing courses or is so
vague that the instructor can do anything he wants. Objectives
are rarely defined, no selection of content and materials are
made, and no text or bibliography is provided. Departments and
colleges demand approval of additional courses and curricula as
an act of faith, and unfortunately, usually succeed. College and
university curriculum committees, if they exist at all, tend to
give only cursory attention to new proposals, and almost never
engage in review of existing programs"

Part of the reason that instructional development services are in such a tenuous

;osition, is their inability to obtain relevant data for making in,trutiondl

development decisions, and to demonstrate the effects of those decisions. The

thesis of teas paper is that until such time as reliable data from program evaluation

can convincingly demonstrate the relationship between program success and til

effolt-: of ID services, the profession will continue in thi-, tenuous posit ion.



In his book, Human Competence, Gilbert quotes a teacher (p. 358) who contencts,

"You can't do well, if you don't know how well you're doing." A worthy paraphrase

might be, "You can't do well, if decision makers don't know how well you're doing."

Regretfully, only a partial solution is offered here, but this partial solution may

provide a much needed base of both form & substance, from which the next step may

be taken.

Orientation to the Problem

There are numerous program evaluation models in the literature that are conceptually

well designed, but none have seen effective implementation across the programs of a

typical college. Figure 1 presents, tn an abbreviated fashion, a process for program

evaluation and revision. While the processes and the decisions listed -Iffer few

surprises to instructional developers, the assumptions supporting such models, and

thei- implications for operational processes and decisions are confusing. Consider-

ation of the steps in Figure 1, should provide a useful orientation for the proposed

solution that follows. The steps below are keyed to the processes and deciSions in

Figure 1.

Step "Compare Program Elements to Standards"

This process assumes a number of things, including: 1) that program faculty and

admin,atrators actually desire such a comparision, 2) that they have agreed to a

particular program evaluation model, 3) that there is also agreement on a common

set of standards for the program, and 4) that valid & reliable program data is

available for making the comparison.

Step 2: "Are There Any Discrepancies?"

The purpose of matching the program elements against a set of standards, is obviously

to determine if the elements meet the standards. A discrepancy exists when elements

do not meet agreed upon standards. Serious disagreements often surface at this

point. One person's discrepancy, might very .7ell be what another views as an

est.ntial clement. Despite previous faculty agreements about abstract standards,
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igurt 1: GENERAL PROCESS FOR CONTINUOUS PROGRAM EVALUATION AND REVISION

Enter

Compare
program
elements to
standards

2 Determine
no iscrepanc

9

yes effects of
discrepancy

4...1
Implement

discontinu-
ance process

5

yeS

3

Complete
revision
plan

8

Complete
evaluation
report

10

Exit

Determine
revision
alternatives

6

Implement
revision
plan

Report filed
in data

hank
12

This simplistic visualization targets
what needs t.o he done, but not how to
do it. Below are examples of operational
questions implied by the process. The
number of the question is keyed to the
relevant activity or decision point in
the flowchart.

1. Means for comparing the program
elements to predetermined program
standards?

2. Means for discriminating between a
discrepancy and a non-discrepant

3. Means for determining the program-
matic effects of an identified
discrepancy?

4. Means for determining criteria
used for deciding to continue or
discontinue a program or some of
its elements?

5. Means for actually discontinuing a
program cr program element?

6. Means c^ .etermining revision
alteraatives?

7. Means for determining the feasibility
of revision alternatives?

8. Means for determining criteria for
choosing among revision alternatives?

9. Means for carrying out a revision
of a program or of a program element?

10. Means for determining what should
be included in an evaluation report?

11. Means for determining criteria for
accepting or rejecting an evaluation
report?

12. Means for processing, storing and
retrieving evaluation report data?
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when spe, itics are identified, program evalaaturs often find that standard, Ai, -Jot

worth the blood they were written in.

Step 3: "Determine How ThL Discrepancies May Affect the Program'"

Phis process is designed to estimate the effects of a discrepancy on programs J1

proAram elements. while some effects are easily determined, others are not and may

iequire more data about the program than is available. This ambiguity lends itself

c.uisiderable &bate among affected parties.

Step 4: "Should the Prograi. .)r Program Element be Discontinued?"

disrrepan:ies can be exnected to have a more severe effect on a program

than will others. In some cases, a prouam element can be discontinued without

serious consequences to a program, or the program may in fact be improved with the

:letion of an element. In other instances, an element may be viewed as essential

to a program, but require some modification in order to meet the standard.

Step 5" "Implement Discontinuance Process"

Many programs and courses simply fade away, or are gradually replaced by others as

their resources are co-opted. The lac 1' of a well-defined process for discontinuing

programs represents a problem to colleges, in that resources that could be used

for program development may be tied up, long after a program or some of its elements

a is the point )f usefulness.

Step h: "Determine Alternative Ways of Revising a Defective Element"

lb is prates, assumes that the defective program element can he repaired, and

examines different means for that repair. The process determine, the resource

expenditures for the alternative means studied, including time and dollai (o,t.

At turd its Newman, (from Bass and Lumsden, p. 173):

"l he lack of valid economic evaluations of the effectiveness

of instructional development can he blamed on a number of
f.i,ors. Questions of instructional cost-effectiven,qs are
(onsidcrl to be somewhat illegitimate by academicians.
Administritois are under too great a pressure to produce immediate
imoruvemenzs to he concerned with the long-range evaluation
ne,-0,ary to demonsttate cost-effectiveness."
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ate;, "Given Available Alternatives, Should the liemen! he Rivi-e_

At thie= point, the dtcision to modify or lot to modify is re-eamined. It the

,,ts of the alternatives available are too great, and if the continued operatio::

of the del.,tive element is more practical than carry jag out the revision, theta

idmini,trat:)rs And fa(ultv may dtcide to continue operating the element without

revision.

Step "Complete the Revision Plan"

process involves tying the favored revision alternative to the resources and

individuals who will be responsible for carrying out the revision.

Step 9: "Implementatio, of the Revision Plan"

Implementation is concerned witn making all parts of the revision plan operatioi.ii.

assumes access to the necessary expertise for accomplishing the change, and

sKIlls for demonstrating that the modif'cation works as designed.

Step 10: "Complete an Evaluation Report on Actions Taken"

Dlis process assumes that college program decision makers require information about

the actions taken in the above proces.es in order to make final decisions about the

lenient and ,tandard in question.

Step 11: "File Report in the Program Data Bank"

The information regarding actions taken would be stored for future reference.

this sten assumes the need for future reference, and a system for storing and

retrieving such information.

the view presented here is that if instructional developers wait until complete

program evaluation systems are instaLled, they may wait foreve r. The guest ion

becomes, then, is it possible to install an approximation Of A college program

evaluation system that can provide data of a quality that will be accept,'. is

L'S., iden, n the value of what in;trut_tional developers do'

'lie several pages present an outline of the logic leading up to the

implomentation of the partial sf cation mentioned earlier. The solution is not without
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it; prblem,, souk (,f which .are probably not clear to the writer 11 it ,

It will ,niv be a-, a result of considerable additional planning, and a ,croat

exponditnre of energy on the part of 1stritctional developers. But, if it work-,, it

could demon-trate, in a hard evidential manner, whether the actions of intin,fi,

develep.r, ck, a ,i,;nifinant difference, or not. As J point of denarturt, tills

presentation makes no attempt to look at the broad range of purposes that program

evdlu..tion might call for. Sara Steele (p. 39) illustrates how evaluation should

var.. with purpose, through the following analogy:

"The situation can he likened to examining a mountain.
The geographer is interested in topography. The geologist
in rock samples. The mountain limber, the engineer designing
a railroad, the pilot flying over the mountains, and the native
e,eing from one valley to another are all getting data about a
mountain range to try and describe, evaluate and deal with it.
But the data gotten and the approac'-t to getting that information
arc far from the same."

~either does this presentation seek to put in perspective the many different meanings

f yalu,Ition found in the literature, but rather looks at evaluation simply as a

mein,, "...to provide information for decision making." Cook, p. 23). Further,

this pre,tn. 't ion does not begin to deal with all of the processes and data required

to carry out ID servict.s at the level possible under ideal condit'ons. Instead,

It ! at a few esFential data and processes that are believed will pr vide a

t,a!tt 1ult !,,vel of evidence for more objective decision making about the ettocts

ID on program development. The outline below, attempts to illustrate the

thinking through this problem.

Outline of a Partial Solution

1. tit 1 n t ti,-;11.111v considered an integral part of college program de' malstog

the value f ID is not clear to college dec ision-makers

t r 11,1 rd times come, ID ma'' be reduc ed or el iminated

htlh It ision tn.lkc ut, (h! mie what needs to bi done, for 1 e.3 ,s11, t 11.1

in luOe, 1) external pressure, .1) because some of them irt inter( stet' ,1111
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Ave the power to mdce change, and ,Iecau,,e it is a Int'aqS

hlt He funding. is ,t of these decision,, ire made )n the hasi,

ti,a; valid Cl reliable data.

How, tl-,en, is ID made valuable to college programs?

rronget yet, how is ID made indispen3able to col ler't )logr,:ms:

4.11 It 1s it that IDers do that should be considered indi-spcnsabl, to ,

p!ograrr., levelmflm_ at?

flie are skilled in the protesses ind technique, of inalyziug rnstr,

pr,h1ems and determining and implement-111g appropriate ce,dulmlogi(al solut'ons.

t'ouble is that decisior, makers expect that others (te,plicrs, odmils-

tratmrs, etc.) can do the some job that IDers do.

t. IDers ma' he able to provide fancy twists to the process, but deci,-;i01

makers have no real evidence that what IDers do is of a greater order of

magnitude than what smart, able teachers are able to do. IDers have had

:invited success at disproving this assumption.

How dm we get evidence that what we do is significant in improving learning?

a. As a rule, educators collect little or no hard data that demonstrates how

wcil tneir instructional delivery systems perform.

Program and (ourse development dei isions are based on subjective jillAemenrs

. ['he use of subjective judgement, rather tha-, hard information to make

de. isions has not resulted in favorable outcomes for ID during bird times.

i. Do' assumption is made that decision makers would come to different ,enclusions

it ID if they were in possession of hard data on how ID offe(ts instruttional

it, the kind:, of hard data that tould empirically demonstrate the value .0 ID?

one wa,, is by showing the impact of ID on the products edit it i

lident I Parning , ,1 ma lor prod1h t .11 edit, ation,11 stems, 11 thetitt't ert_titni

the only one, (tenet at i on of new know] edge through re,e,trell , ,,ert it t' t,

t. tot , ommun t y tind employment of eillealLffli are others.
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ed hard data that will snow:

') that the things that they do signif icantly impriive int,tru,tio.tlt

and programs.

individuals without similar preparation cannot do ,4 well, t

ignificant ,irder of magnitude.

iDt_rs help make it possible for decision makers to acquire the kind

reliable data that will dem'onstrate the 'slue of IDers in tt,

of instrw tional development?

a. 11,o ,first assumption is that a college is a purposeful system.

\i I -tvstems have definable functions that are their reasons for exii.t,u

funi_tion of educational systems is to deliver Spec:_ is relevrnt

in-ttrucAion, effectively and efficiently.

f. coilege wide functions are usually stated as missions, college program

ani_tions ire usually stated as goals or general objectives cod the functlull,

'urses in college programs are usually stated as performance objeitives

r -(,me level).

1,1

lir, t'=; tnat such functions should guide the behavior of ie

However, these functions and their relationships arc oftin

defined, or not star d at all. IDers eon he heluf ul thr el

it ',e111,, tor analyzing and clarifying missions, goals, .trid

1 problem that decision makers face (poorly) 's the Trocesi,in ri

related to college program functions. the find manul ut,-,lig

ma., ot information close to impossible, and when attenip'f,d, the

:utormati 1 is seldom timely or in the appropriate form for off 1,

, if-, a-ie. (hers hive thi_ skills of applyir4 so (h mode!.
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3) Missions, goals and objectives will have to be restated so that the

relationships among them can be demonstrated.

o) IDers would develop a series of hierarchies of Tission, goal and

course JUjective statements, as in Figure 2.

b) A se;ariLe hierarchy for each mission would need to be developed

(decision makers would probably profit by being able to relate

the missions as well, but for the moment it does not seem to have

direct bearing on IDers' needs).

College Mission

Program Goals

Course Objectives
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) In all likelihood after the hierarchies
are formed, IDers will

rind that they have some missions without sufficient program goals.

Likewise, there may be j_nsufficient
course objectives for the goals of

die program. In turn, there may be program goals for which there are

no college missions, and there may be course objectives for which there

are no program goals.

d) Administrators will need to make decisions about such discrepancies.

In some cases they may choose to cut missions, goals and/or objectives

out of the college curriculum entirely. In those cases where missing

program goals or course objectives are viewed as necessary, their

development could obviously involve IDers.

4) Several arrays of the missic., goals, and objectives will be necessary in
order to show important relationships among them.

a) One of the arrays would be the hierarcnial array described above,

permitting identification of missing and inappropriate missicns, goals,

or objectives.

b) An array is needed to highlight overlap and duplications among programs

and courses as they presently exist, and to prevent unnecessary duplication

as the result of future changes in the curriculum (Dressal, p. 171).

c) For this purpose an ERIClike thesaurus could be developed consisting of

descriptors under which college missions, program goals and course

objectives could b' categorized. Examples of such categories might be

"graphic production", "ID consultation", "instruction-' strategy

discrimination", "change technique", or "classroom discipline".

d) A relatively simple computer proram could store and retrieve these

objectives according to the descriptor.



e) As new courses are reaaested, their objectives would be categorized

under these descripror and she computer could be queried to array

all existing course objectives relevant to that descriptor.

f) Objectives appearing to duplicate others could be checked out, since

the objectives could also be arrayed by course number.

g) Inspection of the array of goals or objectives could assist in

answering sequence questions (i.e., which objectives should preceed

others).

h) Viewing these objectives as a sequence would permit curriculum

specialists to determine gaps among the objectives or goals.

i) Such sequencing could lend itself to a PERT array, which would assist

in costing out a particular instructional sequence.

j) Which in turn could lead to a cost-benefit analysis of an instruct-

ional sequence, or fog comparing alternative instructional sequences.

k) Such a capability could be one source o: hard ch,ta that could help

demonstrate the worth o: IDers' efforts.

7. How can IDers assist college administrators to acquire and apply hard data in the

evaluation of 1 college curriculum? The value of answering this question assumes

that the existence of such hard data would help provide the base necessary to

demonstrate the effects of IDers when they involve themselves in revising

deficient instructional delivery systems.

a. Part of that assessment has already been discussed with the proposed

capability of discriminating gays or duplications among missions, goals,

and!,- objectives.

h. The --jor types of evaluation data needed by administrators and faculty is

about the efftctiveness, efficiency, and relevancy of the elements making

up the college curriculum.
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1) Effectiveness measures seek to determine if actual student learning

matches the intent of the instructional delivery system design.

2) Efficiency raises the cost/benefit question. Are programs getting

the most "bang" for their buck?

3) The relevancy question asks whether the outcomes of specific instructional

delivery systems is needed by students or society?

c. the efficiency question is best answered by costing alternative instructional

delivery systems, or modifications within those systems.

d. The effectiveness data is generated through two sources: internal and

external sources:

1) Internal sources could include data from faculty and students, and

from program or course monitors (currently, almost all of this data

is judgemental).

2) External data would be collected from graduates and their employers

(other data could come from state and national accrediting agencies).

e. Graduates and employers are willing to respond to well designed question-

naires, survey instruments, or in=erviews when clearly tied to their

respective needs.

f. Specific questions to graduates or employers about the usefulness of

specific knowledge or skills for accomplishing either professional work,

or increasing the quality of their lives, could provide valuable information

for making decisions about modifyilg the curriculum.

g. For internal data, the principle of successive approximation will probably

have to be invoked, because this kind of data is very hard to get.

h. Regardless of the reasons (and several have been identified) faculty are

very sensitive about sharing achievement and additudinal assessment data

on their courses and students.
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i. In retrospect, the time and resources required to either convince or

coerce faculty into sharing choir tests or test data has not been feasible

in the past. Perhaps eventually, after a gradual establishment of testing

skills in the faculty and trust of the system using that data, it will be

possible to include this data as input into the process of program evaluation.

j. Still difficult, but considerably less difficult than getting test data

fro- the faculty, is getting course evaluation data from students.

k. Most program coordinators require faculty to collect data from the students

about their judgement of how well the course met expectations. The value

of student feedback for improving instruction has been questioned by a

number of researchers (Potem and Glasman, p. 497). Most of this data

never sees the light of day. In the majority of cases, decisions to use

or not to use such data lies entirely with the instructor. There is no

pressure to use the data, and instructors tend not to.

1. Administrators will have to bite the bullet on this one, and insist that

they have access to student generated course evaluation data. It will cost

resources and probably some goodwill to collect it. The best w'y of getting

this data will vary from campus to campus, and from college to college,

but it must be done.

m. A second problem, given that such data can be had, resides in the usefulness

of student-generated evaluation data. Unfortunately, the lostruments for

collecting sLudent evaluation data are seldom specific enough for purposes

of identifying needed changes. (Berquist and Phillips, p. 47).

n. It is difficult to change these course evaluation forms used by students,

but sometimes additions are ---sible. Probably, the best addition that can

he planned for initially, is to have the course objectives listed, with

directions to he students to indicate each objective's usefulness, and how

well they learned the skill, knowledge, or attitude explicit in the objectives.



This is still judgemental data, but even data at that level would give

friers and others responsible for program and course improvement, a place

to nt incl.

p. This data, along with external data from graduates and their employers,

could be arrayed by the computer as part of the analysis of what, if

anything, about the instructional delivery system needs to be changed.

q. After revisions are made, new data from similar sources can be compared

with past data as a means of determining the effects of the revisions

carried out by IDers and others.

This outline suffers, as do all outlines, from a dearth of substance. Paulson, as

paraphrased by Abedor (p. 37), identified six classes of data needed for evaluation of

individual courses. These were: 1) antecedent data (entry behaviors), 2) technical

data (quality of instructional stimuli), 3) process data (interim student behavior

assessment), 4) learning data (student progress toward course objectives, 5) criterion

achievement data (responses to posttest achievement instruments) and 6) attitudinal

data (ratings by students and others regarding the merit of course aopects). Given

the need, ideally, for all of these types of data, the sufficienc of ndditudinal

(judgemental) data, even though collected in terms of specific course outcomes, an

be quescioned. Again, this scheme is at best only a partial solution, but its value lies

in the potential for opening up the system to acquire the other forms of data. The

sPme position is held when developers look beyond individual course data to the

broader concept of program evaluation. The requirements of Stufflebeau's CIPP model

(pp. 19-25), requires data for four types of evaluation; context (for planning decisions)

input (for design and resource decisions), process (operations control decisions), and



product (for results and recycling decisions). Similar kinds of statements could

he made for other types of evaluation data, r,cognid in the literature, and

presumably needed to evaluate courss and programs. Some of the recommended data

is available to lDers, much of it is not. The question re "where is a usefu:

place to begin?" Pe71,aps this outline. Below are listed the major tasks implied by

this proposal:

*1. Collect missions, goals and objectives

2. Generate program hierarchies

3. Complete discrepancy analyses

4. Write and rewrite missions, goals, and objectives, as necessary

*1. Change student course evaluation forms and gain access to student evaluation

data

6. Gather data from graduates and employers

*7. Set up EDP system to handle data

8. Use computer to sort objectives as; incomplete, duplicates, missing,

inappropriate or poorly met

*9. Foster revision decisions, revise and recycle

10. Collect data on revision effects and make visable to decision rakers.

Given that instructional developers can agree on the major arguments and elements

of the outline, there is still a lot of meat to he put on the bones. Implementation

will undoubtedly require a sharing of the tasks of development. Recommendations that

might be considered include:

I. Strong debate among instructional developers and other educators, including

evaluation specialists, to work out appropriate techniques,

The formation of a professional -onsortium of instructional developers to

share in the process of implementing instructional program evaluation systems

tha' would incorporate the propose! elements.

*Key tasks, with high degree of difficulty

1
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3. A division of Labor among the consortium members for accomplishing the

necessary tasks to reduce unnecessary duplication of effort.

In turning again to the elegant extant program evaluation models (Scrivens, Stufflebeam,

Stake, Provus, etc.), it is suggested that this proposal, if implemented, would be

a successive step toward their effective implementation. The evolution toward a

pervasive approach to evaluation like that suggested by Tennyson (p. 19) and others,

should be assisted by the foothold that the implementation of this plan could provide.
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Abstract

Third-and-fourth grade students were administered a learning strategy

screening in an attempt to determine: 1) their ability to describe

individual learning strategies used to remember presented words, 2) the

classifiabi/ity of studeat learning strategy descriptions as primarily visual

or verbal, 3) the feasibility of using multiple student learning strategy

descriptions to establish the dominance of either verbal or visual strate-

gies, and 4) the effects of different learning strategies and visual-ver-

sus-verbal presentations on abstract and concrete prose learning. Three

generic responses for visual strategies and three generic responses for

verbal strategies were derived from open-ended student responses. The

results suggested that high achieving students demonstrated a better

facility to describe their strategies than low achieving students;

however,amcn students whose responses were readily classified as visual

or verbal, no significant differences in achievement were found. Learning

strategy, as defined in this study, was not found to be a significant

factor by itself or in moderating the effectiveness of either visual or

verbal prose presentations. However, individual learning strategy as

an actively cultivated skill may produce effects that are not apparent

when approached as a passive learner trait.
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RESEARCH IN PROGRESS: TOWARD A PROCEDURE

TO IDENTIFY THE SPONTANEOUS MEMORY STRATEGIES OF CHITDREN

Considerable research has been conducted related to the effective-

nes.; of different types of media and elaborative techniques in improving

student learning. As Salomon and Clark (1977) have suggested, the em-

phasis in media research has begun to shift from the media itself to

the types of presentation stimuli, the types of learning tasks to be

conveyed in the presentation, and the types of learners for whom the

presentation is intended. However, apart from reported ability effects

(Willows, 1978; Carey & Hannafin, Note 1) and age-related effects

(Jusczyck, Kemler, & Bubis, 1975; Guttman, Levin, & Pressley, 1977;

Christie & Schumacher, 1978) learner variables have received little

attention. The purposes of the present study were: 1) to develop a

conceptual framework for'studying one such variable, the personal and

spontaneous memory strategies of children, 2) to report progress toward

empirically identifying such strategies, and 3) to investigate the

relationship of the individual memory strategies different modality

presentations of the same information.

While substantial attention has been directed to presentation

---,-
stimuli variables, (e.g., Levin & Lesgold, 1978; Peng & Levin, 1979;

Rusted & Coltheart, 1979), the role of individual learning strategy in

moderating the effectiveness of various presentations has received

cousideLably less attention. Levin, et. al (1974) found that students'

ability to profit from verbal d /or picture presentation may be partly

1.68
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a function of a Icarner predisposition, i.e.,'students may be likely to pro-

fit a greater extent from media that are consonant with their predis-

posed learning style. Filan (Note 2) interviewed students individually to

identify visual or verbal learning strategies, imposed either a computable

or an incompatable visual or verbal mental imagery procedure, and presented

either a pictorial or verbal representation of nouns in isolation. While,

Filan found .r.o presentation-by-learning strategy interaction for word

recall, the question of how much learning style interacts with prose

presentation stimuli remains of interest.

The degree to which the type of information to be learned is affected

by presentation and learning strategy variables is also unclear. Research

has suggested that learner recall Is influenced by the concreteness or

abstractness of the information to be learned, i.e., the more concrete,

the easier to recall (Paivio, 1971). Since prose also presents unique

learning requirements, such as contextual and inferential learning, the

eraction between learning strategy and visual and verbal prose presen-

tation variables could produce unique effec:s.

The relationghip between the type of externally induced or imposed

memory strategies (e.g., verbal, vise al) that are commonly used to

facilitate recall and the spontaneous learning strategies of the same

student has not been well-established. In some cases, researcher- have

reported that students spontaneously apply their own individual learning

strategy, and in doing so perform more effectively than students who are

experimenter-trained in an externally imposed memory strategy (Carlson,

et al, 1976). Yet, comparatively little is known regarding the indivi

dual strategics that are used spontaneously by students. Student learning

may be dependent upon the relationship between the strategies whether

t 15



imposed, induced, or spontaneous acid the modality of an information pre-

sentitior, rats r than to the media itself.

1ne implications o- accurately identifying the memory strategies

used by chil:ren are many: 1) little or no additional memory :Arategy

trairing migc.. be needed, 2) difference:, between individual learning

strategies and other elaboration techniques could be avoided if detri-

mental, or encouraged if facilitative, 3) attention could be focused on

the students processing any mediated information using iudividually

reinforced person1 learning strategies rather than continually modifying

mediated presentations to accomodate specific assumed needs, and 4)

students could be trained to cultivate the learning strategies already

internalized. As Saloacon and Clark (1977) have suggested, perhaps learner

variables such as learning strategy are sufficiently potent to warrant

continued investigation--particularly as such strategies impact Ne

activities of the media develOpers.

An experiment was conduced in an attempt to develop group admini-

stered procedures to identify the learning strategies used by '-hildren

and the effects cZ such strategies on the learning of prose. The

purpose of the experiment was 1) to establish the relative ability of

third-versus-fourth grade students t ..erbalize. by writing open-ended

descriptions of how given words were remembered, the individual uncued

,-Lrategies us. to remember concrete nouns, 2) to establish the classi-

fiability of the opencnded written responses as predominately verbal or

visual strategies. 3), to establish a ccnservative method for classifying

students as having verbally or visually dominated individual learning

strategic , and 4) to examine the effec:s of different learning strategies

and visual-versus-verbal presentations on prose learning.
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!!echods

Subjects

A total of 144 third-grade students and 152 fourth-grade students

served as subjects. Students attended oge of three different elementary

schools in a middle-class school district.

Materials and Criterion Measures

A five-minute learning strategy screening, which consisted of direc-

tiGas for completing the screening, a practice exercise, and the presen-

tat' 'n of five concrete nouns, was used to identify each student's learning

strategy. Students were directed to 1) remember what was presented (by

the examiner) for 5 seconds, 2) write what was presented on a slip of

paper provided for this purpose, and 3) write how they remembered on the

same slip of paper. All directions were given without reference to the

terms "word" or "object" to avoid cuing the students to either a verbal

or visual response. The learning strategy screening was presented and

paced via audiotape.

The prose presentation was an adapted version of Bill Peet's Wump

Worlu (197e). Three 15- minute presentations of the story were used in the

study: ORAL, a verbal-only transcription of the adapted story on audio-

tape; PICS, a visual-only 35mm slide presentation of the story, including

close-up slides of all criterion information; and ORAL + PICS, a combin-

ation of the verbal and visual stimuli. The presentations for the third

grade versus the fourth grade varied only in the duration of, and directions

during, the embedded paus's that were used to assist students in remembering

the story. The story presentations, per se, were identical for all students.

Within each grade all presentations were paced identically to control
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time-on-task. litcau,,e of the slight differences, data from each grade were

analyzed ,eparacely; comparisons of third-versu,-fourth graue were sub-

sequ,ntly made using :he pettormance trends of each grade.

All criterion information was systematically "loaded" into both ORAL and

PICS presentations, i.e., all criterion concepts were systematically

gaphasized in each presentation, to ensure that opportunities for exposure

to -411 key information was available in each presentation.

The criterion test was a 78 -item constructed response test. The

teat, which included 14-nhstract items and 14-concrete items, contained

only information included in the prose presentation. The criterion

test was presented and paced via audiotape. Student answer sheets were

also provided.

Procedures

Students were randomly assigned within their grade level to one of

the three presentation conditions. Prior to the presentation, students

were administered the learning strategy screening. Upon completion of

the .creening, student response slips were collected, and the story was

presented. The presentations were conducted concurrently within each

grade/school to avoid stilents gaining knowledge of the presentations

prior to seeing and/or hearing the story during the study in their

assigned group. The presentation was followed by a brief interpolated

task which consisted of standing at assigned seats and distributing cri-

tericn test answer sheets to students. The criterion test was then admin-

istered. The total time required for ccmpletion of these activities,

includi g off task time, averaged approximately 45 minutes.

Students were ciassified as using VERBAL, VISUAL, or :AN'T TELL

1. 7 2
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/eatairw, w;i1g the ioliowia' p3 pruceduces: )) student

written re-Turn,es were cla6:--if icd via a "blind' procedure, where re.,,,nses

were clasc,iflA without regaru fur prc,5intatiou by three trained evalua-

tors, 2) only individual responses that were clearly classifiable as

VLRBAT (e.g., "said the word over and over") or VISUAL (e.g., "made a

picture of it in my head") were classified accordingly, and 3) students

were classified only if a minimum of 80% of their responses to the five

screening nouns were clearly clas,ifiable as VERBAL or VISUAL. In cases

of doubt or mixed VERBAL-VISUAL responses students were always assigned

to the CAN'T TELL learr.i_ng sty 12 gr)up.

The criterion test was readministered exactly two weeks after the

presentaticn for a measure of delayed recall.

Results and Discussion

Table_ includes a ranked list of the most frequent generic responses

reported by students describing how presented words were remembered. Since

students frequently used variants of the same response, such variants were

classified as t'ie generic responses reported. Third-and-fourth

grade students reported virtually identical "generic" responses, and repor-

ted them with nearly the same frequency.

The distribution of students-by-grade classified as reporting VERBAL,

VISUAL, or CAN'T TELL learning strategies is tilustrated in Table 2. As

,xpected, fourth-grade students were more effective than third grade stu-

dents in describing the learning strategy used to remember tLe presented

words. Using the Kolmogorov-Smirnov comparison of distribution, the

learni.eg strat,;v destributions of third and fourth graders not sign-

ftcantly different (p.10). In effect, although a subtanttal number of

students for each grade were designated CAN'T TELL, the proportions in
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Table I

Rank Ordered List of ihree Most F,equent

Visual and Verbal Generic Learning Strategy Resp:,ases

Rank Visual

Learning Strategy

Verbal

1. I made a picture in my mind I said the wc.rd over and over

2. I saw one I made up a sentence with the word

3. I remembered it from a I thought of the word and what it
movie or TV show means

174
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Table 2

Distribution of Students-by-Lo arlling Strategy

by Gradea

Grade VERBAL VISUAL CAN'T TELL Totals

Third 38 23 83 144

(26%) (16%) (58%)

Fourth 52 23 77 152

(34%) (15%) (51%)

Totals 90 46 169 296

(30%) (167..) (54%)

a percentages computed within grade

s
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,ach strategy were not different rrom grade-to grade.

mvan at tt ,t ,core.; cv grade for each Itarning ,,Crategy

ire int in led in Table 3. As sliown, test r,.y,rting either V,A;BAL or

',tritegies scored higher than CA:;'T ILI. students on a test of

dLlii(..,'erent. however, no differ,ncs were found between students

reportih. ViRBAL versus students reporting VISUAL strategies. Because of

the achievement differences among the learning strategy classifications,

achievement scores were used as a covariate in the analysis of criteria

tee,- recall scores.

The patterns of student criterion test performance were identical for

third-and-fourth grade students. Mean scores for rec.11 of abstract and

concrete prose for third grade rid fourth grade students are included in

Table 4 and Table 6 respectively. The source data for grades are included in

fable 5 and Table 7. As illustrated, the covariate, language achievement,

accounted for a significant amount of the score variance; for both grades,

when partitioned out, differences were not obtained as a function of re-

ported yarning strategy. However, the presentation modality yielded

significant differences in the recall of concrete and abstract prose. For

noth grades, recall of both concrete and abstract prose was significantly

greater for the combined ORAL + PICS presentation than either ORAL CE(.001)

or PICS (2<.001) presentations. Although no differences in recall of

ab,tract prose were obtained between ORAL and PICS, PICS resulted in sig-

nificantly greater recall of concrete prose f -'r both third grade (p<.0001)

and fourth grade (p.0001).

Conclusions

the study of individual learning strategy offers a complex yet

potentially fruitful pursuit. The procedures employed in the p1.2!vnt

study were designed to identify the ways in which children de,,cribe
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Table 3

Mean Overall Language Percentiles

Scores for Learning Strategy-by-Glade

Learning Strategy

Grade VERBAL VISUAL CAN'T TELL Totals

Third

Fourt:-.

66.24

53.31

68.87

60.76

53.25

40.48

59.17

47.74

aAs measured by the Language subtest of the Stanford Achievement Test



Table 4

Mean Peeeated Measure Abstri,t (A) and

Concrete (C) Scores for third Grille Studentsa

Learning Strategy ORAL PI'S

Presentation

ORAL + PICS Total

VERBAL A 4.42 6.33 8.67 6.28

C 5.21 8.35 10.95 7.98

VISUAL A 5.93 5.45 8.07 6.39

C 7.36 7.45 8.72 7.80

CAN'T TELL A 4.23 no 4.78 7.50 5.47

C 5.43 6.24 8.85 6.77

Totals A 4.53 5.44 7 84 5.83

C 5.63 7.20 9.27 7.25

Su miry: Presentation Learning Strategy

Abstract Concrete Abstract Concrete

ORAL
_

4.53 5.63 VERBAL 6.28 7.98

PICS 5.44 7.20 VISUAL 6.39 7.80

ORAL + PIGS 7.8i 9.27 CAN'i TELL 5.47 6.77

anot adjusted for influence of covariate
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Table 5

Mean Repeated Measure Abstract (A)

and Concrete (C) Scor-s for Fourth Grade Studentsa

Learning Strategy ORAL PICS

Presentation

TotalORAL + PICS

VERBAL A 6.29 5.83 9.27 6.95
C 7.96 8.09 10.54 8.63

VISUAL A 6.72 6.90 9.61 7.89
C 6.78 9.40 10.61 8.85

CAN'T TELL A 5.29 5.40 8.08 6.42
C 6.98 6.26 9.14 7.95

Totals A 5.89 5.73 8.67 6.8.
C 6.60 8.30 9.77 8.32

Summary: Presentation Learning Strategy

Abstract Concrete Abstract Concrete

ORAL 5.89 6.60 VERBAL 6.95 8.63

PICS 5.73 8.30 VISUAL 7.89 8.85

ORAL + PIGS 8.67 9.77 CAN'T TELL 6.42 7.95

anot adjusted for influence of covariate
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r,tble 6

Source Table for Repeated Measure Abstract (A)

and Concrete (C) Mein Scores for T! Td Grade Students

Source Scale df MS F P

Covariate A 1 237.89 44.30 .0001

(Language Achievement) C 1 416.68 79.52 .0001

Presentation A 2 124.39 23.16 .0001

C 2 138:73 26.48 .0001

Learning Strategy A' 2 1.94 .36 ns

C z 4.79 .91 ns

Presentation and A 4
0.,

1.64 .3; ns

Learning Strategy C 4 2.02 .39 ns

Error A 134 5.37

C 134 5.24

--

3801
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Table 7

Source Lible for Repeated :`.ensure Abstract (A)

and Concrete (C) Mean Scores for Fourth Grade Students

Source Scale df MS

Covariate A 1 999.27 58.85 .0001*

(Language Achievement) C 1 1201.65 76. 3 .0001*

Presentation A 2 567.60 33.43 .0001*

C 2 504.85 32.33 .0001*

Learning Strategy A 2 8.53 ns

r---

C 2 .89 .06 ns

Presentation and' A 4 1.34 .08 ns

Learning Strategy C 4 10.46 .67 ns

Error A 142 16.98

C 142 15.62



hc;w they remember and ti determine ',.[ her or net such ch110-en reported

similar types of strategies over different stimuli.

1h,/ use of a up administered open-ended, written response by

third- ad-fourth gr,-de students to descriLe their memory strategy

, appears so than satisfactory. Due to the writing skills required,

students capable of describing their strategies tend to be high-achieving

students; in effect, the writing task seemed to limit the ability of

many student4'to convey their learning strategies assuming such strategies

are consciously applied. The procedures did, however, result in a list

of generic responses used by students to remember presented information.

Ti': generic responses were quite similar to those obtained by Filan

(Note 2 ), who obtained the responses from a full range of students.

Because of this agreement, and because Filan's findings suggest that

students tend to report similar learning strategies regardless of high-

versus-low achievement, it is possible that a group administered learning

strategy screening could be implemented using a response selection pro-

cedure.

The finding that recall differences are not attributable to visual-

versus-vLrbal learning strategies is noteworthy. it is presently unclear

whether students employing either visually or verbally dominated leaning

strategies should demonstrate superior recall of presented information.

Should learning strategy be a significant variable in affecting student

Learning, it is possible that such differ aces would be in the form of

presentation modality-learning strategy interactions. However, such

interaction were not found in the present study. It is possible that

reported learning strategy is simply less potent than many other learning

variables in affecting recall. However, it is also possible that



individual 1 arnin ,,trato th,it :.,ay manifc,,t

,,Aly when actLvel,' and conLio,.,ly Lultivatcd, and may becore sub.Irdinate

to the demnch; of 6tc-lulus 'oo-ubirdm,_,nt vilen not actively and covsciously.

encunraged.

The r:,,'Ilrsof tne prespnL ilive-sti;ation suggest that group adminis-

tered procedur-2s for identifying the individual memory strategies of

children may be possible, but the effects of such strategies on learning

may be more a function of the degree to which given strategy is incor-

porated during stimulus input than whether or not a student reports

visual or verbal learning strategy tendencies, Further refinement of the

identific,,Iln procedures and further study on the effects of the cul-

tivation 01 individual learning strategies is needed.

It S3
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Abstract

Instructional design is traditionally premised on attention

to learner behavior, i.e., task analysis. Differential psy-

chology has advocated adjusting instruction to conform to

individual differences in task performance. Many instructional

designers have adopted aptitude-treatment interaction metho-

dologies as a design paradigm. Conceptual and methodological

problems inherent in ATI research, coupled with the impracti-

cality of its application, calls into question its use as a

design model. This paper proposes to de-emphasize ATI as a

model, de-emphasize learner characteristics in instructional

system design, and refocus attention on the structure of con-

tent and the differences in the information processing required

to assimilate it. These changes would effect the design field

by replacing traditional behavioral task analysis with content

analysis. Designers would seek to accomodate differences in

the content, not in the learners. The dividends from research

would be more readily applicable to material design and would

probably produce greater overall effects. This paper does not

intend to refute the existence and importance of individual
A

differences, merely to stimulate dialogue about their implica-

tions for instructional design vis-a-vis the nature of subject

matter content and its information characteristics. The ideas

presented in this paper are intended only to instigate discus-

sion; they are not intended as preclusive answers. Too often

that mistake has led us up the blind alley of advocacy.
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Content Treatment Interactions: A Better Design Model

Individual Differences and Instructional Design

Task and Learner Analysis

The historical, psychological foundation for instructional

design constitutes the practice of task analysis. The practice

includes analyzing goal states in terms of the component learn-

er behaviors that if properly sequenced lead predictably to

some pre-stated terminal criterion. Emerging to preeminence

with programmed instruction, task analysis sought to shape

the learner's behavior to emulate the task description.

Although Davies (1973) identified six types of task analysis,

the predominate method was based on behavioral analysis. In

planning for instruction, behavioral task analysis specifies

the order of pr requisite capabilities (learning structure)

that will most efficiently yield the prescribed terminal behav-

ior (Gagne, 1970). Learning is conceptualized as associative

and cumulative. So task analysis seeks to facilitate vertical

transfer up the behavioral hierarchy, that is, to facilitate

the acquisition of a series of approach behaviors.

This focus on learner behavior germinated a concurrent

interest in learner analysis over a decade ago. Whereas task

analysis specifies only task-related instructional conditions

and sequence, learner analysis attempts to specify the learner

characteristics that can be combined with task analysis to

facilitate learning (Schwen, 1973). The intent became to shape
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the task to the learner, not vice versa. The research metho-

dology that was readily adopted to identify those combinations

examined aptitude-treatment interactions (ATI). These tech-

niques emerged in the design field as a replacement for the

use of normative instruments for selection and placement with

criterion-referenced data for assessing learners and monitor-

ing their behavior in task sequences (Schwen, 1973). Not only

were achievement-related abilities being compared with instruc-

tional methods, but also specific personality traits, cognitive

styles, and information processing and coding strategies (Snow

and Solomon, 1968). A new dimension had been added to task

analysis procedures. Fueled by the revolution in learning

theory resulting from differential psychology, analysis of

individual differences and their interaction with design stra-

tegies added the concept of learner analysis to the lexicon

of the instructional developer.

Aptitude-Treatment Interactions

The concept of aptitude-treatment interactions is one

of the best known in the educational research field today.

Its genesis dates back almost a quarter of a century, when

Cronbach (19D7) used a correlational approach to relate indi-

vidual differences and experimental approach. After a decade

of solidificati,in, Cronbach and Snow (1969) laid the ground-

work for contemporary ATI research by suggesting methodological

and conceptual guidelines for its conduct. In essence, ATI is

a methodological paradigm that seeks interactions between

alternative aptitudes (Cronbach & Snow, 1969), attributes
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(Tobias, 1976) , and/or traits (Berliner & Cahen, 1973) .

Although these terns make different assumptions about inclu-

siveness, aptitude is the most common designation. Aptitudes

may include any personological variable, including general

intelligence, prior learning, personality, or cognitive styles,

'on which individuals differ. Treatments consist of the struc-

tural and presentational properties of the instructional meth-

ods. Interactions may occur between aptitudes and treatments

wh.2n individual differences in the former predict different

outcomes from alternative treatment-;. That is, instructional

methods may facilitate learning or they may inhibit learning,

depending upon the instructional treatment. Generali:-ed

regression analysis is used to produce slopes by regressing

the dependent variable (outcome variable) on the aptitude var-

iable. Statistical differences between the slopes indicate

either an ordinal interaction or a disordinal interaction,

which most researchers believe is the most meaningful. The

implication of ATI for instructional decision making is as a

guide for assignment if learners to treatment condition.

(Cronbach & Snow, 1977) suggest that learners with aptitude

scores greater than that adjacent to the point of intersec-

tion be assigned to one treatment, those with lower aptitude

scoies to the other, co maximize learner output. Such an

assignment may lack the reliability that can be affected by

determining the regions of significant differences of outcomes

(Berliner & Cahen, 1973). That is, uifferential assignment to
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Treatment A is reliable for aptitude scores somewhere above

the intersection of regression lines. Conversely, the region-

of-significance for assignment t the alternate treatment is

somewhere below the intersection. Cahen and Linn (1971)

review a number of statistical techniques for determining those

regions. For an elaborate review of the ATI research paradigm,

the reader is referred to Cronbach and Snow (1977) .

As ATI research grew in popularity, its implications for

instructional designers became obvious. Individualization of

instruction had historically described efforts to accommodate

only the pace of instruction (programmed instruction; person-

alized system of instruction, etc.). The opportunity to accom-

modate individual abilities and styles was replete with design

potential. Models for relating treatments to learner's abil-

ities and traits based on ATI were suggested: remediation of

learner's deficiencies, compensation for deficiencies by model-

ling cognitive behavior, and preference, capitalizing on learn-

er strengths (Salomon, 1972). Although these were intended

only as a heuristic for generating ATI hypotheses, they formed

the basis for the matching model of instruction. Additional

methods for matching methods to learners, based on individual

differences and the existence of aptitude-treatment interac-

tions, included combination matches (combinations of above)

and challenge matches, in reality mismatches that challenge

the learner to acquire necessary but currently deficient mental

skills (Messick, 1976).
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Believing that "the ATI concept is best applied, not in

isolation but as an integral part of the dynamic decision-

making instruction environment" (p. 33), Parkhurst and McCombs

(1979) developed a rationally and empirically-based ATI instruc-

tional design model. The major steps of the process include:

1. Establish main track (best method) modules.

2. Establish student characteristics (related to
criterion perfoLmance) data pool.

3. Evaluate main track performance for excessive
failure rates/variance.

4. Develop alternative modules based upon predictor/
criterion variable relationships.

5. Evaluate alternative modules in terms of cost
effectiveness.

6. Implement differential assignment of students to
alternative modules and monitor.

The model advocates consideration of a broad spectrum of pre-

dictor variables, including cognitive skills, achievement

motivation, personality, and acheivement characteristics. A

potential shortcoming is its reliance on a "best method" with

alternative mediation or modelling (compensation) of deficient

skills. Considering the myriad variables suggested above, is

a "best method" ever possible? Are the assumptions substan-

tively different than for traditional instructional approaches?

The model is conceptually sound. However, it is questionable

whether or not it, as a representative ATI design model, is

practically possible for reasons to be consiered next.
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Deficiencies in ATI Research

A number of basic problems with ATI research, in addition

to methodological weaknesses related to validity and rciiabil-
,

ity of individual studies, militate against its generalized

application as a design model. The following review of these

problems is global; an exhaustive review would require several

hundred pages, as Cronbach and Snow (1977) proved. While many

of these problems are interrelated, individual enumeration will

focus attention on .the scope\ of the problem.

1. ATI research is largely atheoretical. While a major

goal of aptitude-treatment interaction research has been the

derivation of explanatory principles concerning the nature of

instruction (Salomon, 1972), most studies have focused on the

predictive relationships of aptitudes in the differential

assignment of subjects to treatment. ATI have been largely

empirically based, insensitive to the belie that "understand-

ing of the psychological processes of a specific learning task

is prerequisite to the development of a theory on the inter-

action between traits and treatments" (Berliner & Cahen, 1973,

p. 59) .

The absence of an adequate conceptual basis for selection

of aptitude variables for research ha:, resulted in a shotgun

approach. For instance, Seidel (1973) administered 27 instru-

ments measurtn335 variables in an effort to generate significant

ATIs. Researchers need to better specify the nature of the

treatments and attributes. Tobias (1980) suggested a taxonomic

scheme for thoroughly describing the methods for classifying
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treatments and learner aptitudes. Salomon (1979) applied his

own heuristic model for generating ATI hypotheses (Salomon,

1972) 11-, a series of studies which modeled the information

processing characteristics measured by the aptitude variables

in his treatments. Even though current ATI research 11,1

refocused attention to the processing characteristics of apti-

tudes and the cognitive structural characteristics of task

aid achievement (Srlow, 1980), the existing ATI research base

is not generally theoretically based. Rather, hypotheses are

still mostly a posteriori As the theoretical transition of

instruction design to a cognitive science (Merrill, et al,

in press) becomes more complete, the meaningfulness of much

of the existing ATI research will diminish. Current consider-

ation of the information processing components of the instruc-

tional task is auguring the usefulness of meta-cognitive stra-

tegies as design components (Brezin, 1980).

2. ATI results are inconsistent. Tobias (1980) concluded

from several studies that ATI were generally inconsistent.

Significant interactions are counterbalanced by more non-

significant treatment differences. Very few replications of

ATI research have yielded significant interactions. In fact,

many replications have reversed the findings of the previous

study or were followed by non significant differences. Tobias

has also found that different researchers evaluating the same

aptitudes or treatments produce dissimilar results. When

ATIs do occur most are not strong, i.e., they are 'ordinal and
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therefore not useful for' differential assignment :results are

often isolated and artifactual.

3. ATI results lack generality. In addition to the lack

of consistency, most ATI results cannot be generalized to

similar populations. They lack external validity. Many ATI

studies are not classroom-based. They also lack ecological

validity. In studies that are classroom-based, multiple

interactions occur between treatments and classroom contextst-,

(Brophy, 1979). Context plays an important, though often

undetected role in most learning. The very nature of inter-

actions both among and between aptitude variables and instruc-

tional conditions are so complex as to render generalization

impossible (Snow, 1977). It is impossible "to store up gen-

eralizations and constructs for ultimate assembly into a

network" (Cronbach, 1975, p. 123). A generalizable theory of

aptitude-treatment interactions is not possible. Learning is

too context-specific. At best we can hope to develop local

instructional theories related to local instructional situa-

tions concerned with small portions of the curriculum and

small segments of the population (Snow, 1977). Snow concludes

that it is possible, through continuous, systematic, formative

evaluations of ATIs over time -_1-1 a given place to generate a

dynamic instructional theory for that place that could not

generalize to another.

4. ATI also interact with task characteristics. To

further militate against gencralizability, ATI also interacts

with processing characteristics of the criterion task to
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produce complex performance differences (Rhetts, 1974) . lie

found that error rates were higher but response latencies

shorter for impulsive learners, with opposite results for

reflectives. Rhotts (1972) recommended, in fact, that design-

ers first concentrate on the task characteristics (e.g.,

demands on memory) and tnen ident'_fy the individual difference

variables that may be related to those characteristics. Treat-

ments should derive from the interaction of those two variables.

Can designers effectively accommodate aptitude x treatment x

context x task interactions in designing instruction for each

objective?

5. Intelligence is the preeminent,:aptitude. From countless

studies, general mental ability has emerged as the strongest

and often the only predictor, sometimes even when it wasn't

being measured (Jonassen, Note 1). After general intelligence

is removed, little variance in dependent scores is left, so

ATI are often hard to find (Berliner & Cahen, 1973). Although

interactions between treatments and such variables as prior

learning (Tobias, 1976) and anxiety (Tobias, 1977) do exist,

their relative contributions to learning are normally less

than mental ability (intelligence) and therefore probably

less cost effective. It is doubtful that significant attri-

butes would be of equal importance to instruction in different

areas (Tobias, 1976).

6. Applying ATI to instructional design. Although the

ATI hypothesis was never meant to be an instructional design

model, its implications have been repea-edly considered. How
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should ATI be implemented in the design of instruction? Wh-t

types of matches are the most productive in a given instruc-

tional situation? While Salomon (1979) found that compensa-

tory matches produce more positively consistent results than

capitalization or remedial, he also believes that it is essen-

tial to challenge iea:ners in order eo cultivate development

of important mental skills. The type of match that is affect-

ed by the materials designer will determine the portion of the

learner poixilation you wish to serve. The designer is forced

to develop three or four versions of each instructional se-

quence to provide alternative matches for different learners

or else make a value judgment about which need is greatest.

7. Accommodating individual differences resulting from

ATI is impractical, if not impossible. The complex nature of

ATI research j:i general, manifested in the large number of

higher order interacti-ms that inevitably occur when the range

of significant predictor variables are considered make such

individualization impossible. The lo,]_cal implication of ATI

research is to provide for individualized programs of instruc-

tion. Different instructional sequences would be designed

for learners who differ in terms of attributes (personality,

intellectual, prior learning, etc.) and he implemented in

different contexts to teach each objective which varies as to

type of learning required (task characteristics). It should

be obvious that the number of alternate treatments required

just to fulfill a small part of the curriculum would be phen-

omenal. Resources don't exist to support local generation.
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and production of such materials In schools at any level. It

is doubtful that even well - funded, task-specific industrial

training situations would justify the degree of individualiza-

tion suggested by achievement-, aptitude-, and trait-treatment

interactions. This problem appears to be an irreconcilable

issue, even if the other obstacles and deficiencies in ATI

research and design can be overcome.

As Shapiro (1975) suggested, commercial producers won't

support such efforts to individualize, because it would not

he profitable. The economics of publishing compel producers

to develop "best method" materials to accommodate the broad-

est range of learners.

The only way to manage and deliver such a program of

individualization would be by computer-managed instruction.

Resource limitations would prohibit local agencies from devel-

oping and testing the software and instructional treatments

needed to implement a program. While the most consistent

instructional deca'ons resulting from ATI occur at the local

level, the greate. ..onomies in computer-based instruction

are achieved on a macro level. CM may not become a via ble

delivery system for a while.

Content Structural Approach to Design

Cognitive Task Analysis

Two approaches to task analysis of subject matter exist

(Seidel, 1973). Task analysis, as it is traditionally con-

ceived from a behavior context (discussed earlier), refers to
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the development of hierarchical task structures (Bloom, et al,

1956; Gagile, 1970). These structures sequence learning by

identifying the necessary pre-equisite behaviors that will lead

ineluctably to higher levels of performance. They determine

what a learner must be able to "do" prior to performing some

more difficult task. The other approach to task analysis anal-

yzes content structures, i.e., identifying what the learner must

"know" before being able to know something else. This approach

is alter.iatively referred to as content analysis. Certain

dependency relations between content constituents are necessary

to consider when sequencing learning (Kingsley & Stelzer,

1974). These relations can be graphed to form a general cogni-

tive network which is then related to tasks derived from objec-

tives to form the subject matter structure.

The importance of both task analysis orientations in any

instructional design model was stated by Pask (1969). Rather

than integrating the two in a design model, Merrill (1973)

assumed that content structure and instructional sequencing

were completely independent. Control of sequence should be

left to the learner (Merrill, 1975). Research findings (Seidel,

1973; Tennyson, 1980; Tennyson & Rothen, 1980) have failed to

support the effectiveness of learner control of instructional

sequence, especially for more complex content. Instructor

controlled instruction has consistently produced more positive

results. The implication is that content structure, especially

for concept acquisition tasks, should be used to determine

instructional strategy.
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14

The emergence 3110 application of learning theory derived

from cognitive psychology to instructional design has shifted

focus away from the behaviorally oriented task performance

specification and hierarchical sequencing. Attention is now

being focused on the Internal information processing require-

ments of the task to be learned. Analysis of instructional

tasks in terms of formal psychological models is the newest

application of cognitive psychology to instruction (Gallagher,

1979) .

Cognitive task analysis makes a different set of

assumptions about learning than do strictly behavioral approach-

es. The latter are concerned with sequencing the behaviors of

learners in order of difficulty to optimize acquisition of the

behavior. According to Resnick (1976), this process resembles

the operant conditioning principle of successive approxima-

tions. Cognitive task analysis, on the other hand, seeks to

identify and order the internal information processing opera-

tions required to perceive, store, access, and operate on the

knowledge. To this end, she has constructed a cognitive model

of task analysis -- rational process analysis. Rational task

analysis, an amalgam of Gestalt, cognitive, behavioral, and

information processing theories, describes in detail an

"idealized" set of operations derived from subject matter

structure, i.e., content. These operations and the psycho-

logical abilities necessary for their performance are analyzed

and sequenced for optimal performance. This approach to content
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analysis makes few assumptions about the individual processing

limitations of learners. It functions as an information pro-

cessing model for the accomplishment of cognitive objectives

(Greeno, 1976) and the consequent knowledge acquisition. The

key to content analysis is that in any learning situation, a

description of the psychological operations must include repre-

sentations of the specific content and the operations on it by

the learner (Gregg, 1976).

The product of learning is the arrangement of ideas in an

individual's cognitive structure. Task analysis as performed

by the instructional designer should consider the appropriate

sequence of internal processes necessary for constructing the

appropriate cognitive structure in the learner, a process that

can be accomplished rationally (analytically) or empirically

(Winn, 1978). The designer must understand the structural

relationship between concepts that form the content, i.e.,

content structure. Content structure analysis requires the

application of rational techniques of task analysis. The most

popular methods for performing rational task analysis, active

structural networks (Norman, Rummelhart, and LNR, 1975) and

digraph analysis based on the theory of directed graphs

(Harary, Norman and Cartwright, 1965; Shavelson, 1972) seek to

map the knowledge structures or schemata that exist in memory

or in prose respectively. Shavelson extended the techniques

suggested by fiarary, et al to empirically compare the content

structure of a passage with the resulting cognitive structure
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developed in the learners. Understanding how to structure

content is ultimately predicated on how we represent knowledge

in memory. Most contemporary conceptualizations are based on

schema theory (Rummelhart and Ortony, 1977), which conceives

of memory as a cognitive network of schemata or inte_al repre-

sentations of interrelated concepts. These schemata have var-

iables and represent concepts at varying levels of abstraction

which can be embedded within each other. As Winn (1978) sug-

gested, designers engaged in task analysis need to concentrate

on the process of learning and the product and structure of

knowledge as well as the task being performed. Systems should

focus on designs that will facilitate the construction of

appropriate cognitive structures. The underlying assumption

is that subject matter structure provides an important basis

for sequencing and synthesizing instruction (Reigeluth,

Merrill, & Bunderson, 1978).

Another dimension to content analysis, perhaps the most

potentially productive, considers the nature of the symbol

systems used to code a particular task.'

`When knowledge is communicated for instruction or any

purpose, it is coded, and it is this code and its inherent

structural properties that most greatly affect learning

(S.lomon, 1976). Olson and Bruner (1974) suggest that know-

ledge acquisition is always mediated through some form of

human activity, that knowledge acquisition is dependent upon

the learner's ability to transform the coded information into

meaningful thought units, a process Salomon (1979) calls
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recoding. Converting coded information into internal mental

codes is the focus of any structural design. The recoding pro-

cess naturally requires the use of a variety of mental skills.

As Salomon recommends, if you can encode information or select

a set of learner activities that are isomorphic to the nature

of the mental representations required to complete a learning

task, acquisition of knowledge will be facilitated and mental

skills developed. This principle is premised on the hypothesis

that content presented by certain modes of representation,

employing different symbol systems, will result in more effec-

tive instructional treatment. A recent study (Brink, 1980)

found that by coding via different symbolic modes better con-

ve:ed critical features of ccncepts. Media (treatments) should

be selected or designed on the basis of the ability of the sym-

bolic mode of presentation to activate or model (supplant) the

mental s'ills necessary for completing the task. Although

Salomon's work concentrates on media codes, the principle can

be generalized to task analysis. It is conceptually consistent

with the other models of cognitive task analysis.

Task analysis based on the processes required for

assimilating and using information is necessarily content spe-

cific. Learning content requires a sequence of mental tasks

or operations. A component analysis of the operations implied

by any content, therefore, is necessary to select and sequence

content (Merrill, 1973). It follows that the structure of the

treatment will affect the cognitive operations required to
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learn that content. The manner in which treatment character-

istics interact with content characteristics implies a des -yn

model with a different focus than that implied by aptituc1,2-

treatment. interactions.

Content- Treatment Interactions

If we assume that subject matter structures provide an

important basis for how to sequences and synthesize instruction

(Reigeluth, Merrill, & Bunderson, 1978) and that task analysis

should describe the optimal internal mental processes of the

learner based upon subject matter structure, then designers

should be seeking instructional treatments (sequences, codes)

that simulate those processes. Just as ATI assumes that no

treatment is appropriate for all learners, a content-treatment

interaction approach (CTI) assumes that no particular treat-

ment modality is appropriate for all content. Since subject

matter is defined by different types of content (facts, con-

cepts, principles, problems) calling on different mental pro-

cesses, instructional treatments coded or sequenced to simulate

those processes must also differ. Instructional design would

be well served by reviewing research on learning to determine

how those processes vary and what the implications of those

variances are for instruction. The purpose would be to design

sequences of instruction with structural and coding properties

as isomorphic to the mental processes required for learning

material at different content levels. A CTI approach is

premised on differences in content ,i-equirements predicting
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different outcomes from alternate treatments. In a number of

studies, Salomon (1979) has found that instructional treatments

that model or supplant the internal processing requirements of

the task result in superior learning. In an exemplary study,

Mayer (Note 2) found significant disordinal interactions between

texts with and without advance organizers and degree of trans-

fer required by the test and degree of organization required by

the materials. Organizers facilitate far transfer but actually

inhibit near transfer of learning. They facilitate learning

from randomly organized text but inhibit learning from logic-

ally organized materials.

Learners should be assigned to the treatment that best

simulates the content processing requirements which result in

more efficient learning. The most obvious initial criticism

of such an approach is that individuals don't all process

information alike, so why instruct them all alike? Three

reasons exist. First, because content process analysis has

indicated that a certain sequence of operations are necessary

for learning a specific type of content and that a particular

sequence, as represented by the treatment, is the most

efficient combination of processes. Second, human learners

are very capable of adapting to specific task requirements,

even though distinctive, individual learning styles do exist

(Rhetts, 1972). Third, entry level learners deficient in cer-

tain mental operations will through appropriately structured

treatments be able to cultivate them, a proposition that
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Salomon has argued for a ach The activation and/or devel-

opment of mental skills is the foundation for all learning,

regardless of how task-specific it may be.

Perhaps the most significant rationale for considering

CTIs in instructional design is feasibility, For most cognitive

objectives, such an approach would suggest "one best method."

Such a notion is antithetical to recent pedagogical thinking.

However, designing instruction that can teach a content objec-

tive as well as the mental skills regaired for its performance

is preferable to the production of a potentially infinite

number of treatments to teach different learner types. Is it

educationally feasible to adapt instruction to each learner?

Rather than shaping the treatment to individual differences in

processing, why not shape the processing of individuals? It

can be done far more efficiently. Unlike ATI which may also

interact with the nature of the task performed on the content

(Rhetts, 1974), CTIs are premised on the task by treatment

interactions implied by the content. CTIs are based on the

idea that cognitive task analysis of content would result in

the identification of task-treatment interactions which would

provide the basis for recommending treatment strategies. In

no case would CTI approach the complexity of an aptitude x

task x treatment generated strategy.

As with instructional designed based on ATI, CTI

prescriptions would derive from experimental results. ATT it

not and cannot provide the basis for a replete model of

205
21,1



CTI

instruetion,ll design. Valid ,.nd reliable e-ipirical findings

can only supply designers with heuristics for assigning instruc-

tional treatments to specific types of learners. Likewise, CTI

is not being posited here :Is a design model. The results of

research can provide designers with a cognitive model for

specific learning tasks, which can be translated into treat-

ments. This analysis alone, however, is inadequate to function

as the sole design criterion.

The remainder of the paper will review instructional

methods and principles that have exhibited content-treatment

interactions or possess unverified potential. This list is not

exhaustive. In essence, they suggest ways for sequencing and

presenting instructional treatments based on content structure

characteristics.

Advance Organizers

The best known and most widely researched method for

structuring content is through the use of advance organizers.

Over two decades of research have confirmed their usefulness

if applied properly. Based upon subsumption theory (Ausubel),

1962a), organizers function to bridge the gap between what the

learner already knows (present cognitive structure) and what

the learner needs to know in order to learn. Organizers pro-

vide the ideational scaffolding for incorporating a new piece

of information into a person's cognitive schema (Ausubel,

1968), i.e., they activate the appropriate existing schema in

the learner so that new information can ne readily assimilated.

,^06
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Presented "at a higher level of abstraction, generality, and

inclusiveness" (p. 148), good organizers are concrete models,

analogies, examples, and higher order rules (Mayer, 1979a).

Ausubel (1960) first proposed the use of organizers to facil-

itate retention of verbal information, which provided the para-

digm for a'decade of research. The inconsistent results gen-

erated by this research led Barnes and Clawson (1975) to con-

clude that advance organizers,do not facilitate learning.

However, a recent meta-anaWsis of 132 studies indicated that

organizers do in fact facilitate learning and retrieval

(Luiten, et al, 1980).

These inconsistent results were probably caused by using

tie wrong research paradigm, i.e., looking at the effects of

organizers on retention/recall. Ausubel's own concept of

oblerative subsumption, the idea that recall of details and

specific information defer to recall of the subsumptive points

would suggest that the level of processing measured (i.e., type

of task) is critical to the success of organizers. The basis

for organizers was reconceptualized as assimilation encoding

theory (Mayer, 1977, 1979a, 1979b) rather than subsumption

theory (same theory with more elaboration). Assimilation

theory requires for meaningful learning the reception of mater-

ial into an existing assimilative context and the assumption

that .the learner will actively use that context during learn-

ing. Observed from this perspective, the use of advance organ-

izers have generated several significant content-treatment
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interactions. Based upon a review of existing research, Maye,-

(1979a) found that organizers interacted positively with

materials that are conceptual in nature, unorganized, and like-

ly to be unfamiliar to learner. Organizers were more effective

when they provided a nigh level context for learning and when

the dependent variable was breadth of transfer andnot reten-

tion. The results of a series of his own studies supported

assimilation theory (Mayer, 1979b) and suggested interreactions

of organizers with learning that requires far transfer as op-

posed to near transfer, discovery learning application of

higher order rules, integration of premises, and the use of

linear reasoning. Advance organizers understandably affect

the structure of recall. Non-organizer groups tend to focus

on detail rather than relating conceptual idea units. All of

these results suggest the application of organizers and the

consequent restructuring of learning materials based upon con-

tent analysis, not learner analysis. Designers could use

organizers when the type of required learning or the form of

materials dictated. Adaptations based upon specific, content-

oriented, learner attributes might even function to refine the

process. For instance, a learner could be given a pretest

(word association, concept mapping, or patterning) to assess

the relevance of his/her existing cognitive structure to the

content. If it were adequate, assign a comparative organizer

to establish an appropriate schema. if nor, a:lrn an exposi-

tory ort,anizur to establisn an aipropri,Je The research

base on advance organizers make6 them proLabid the most readily
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implementable content-structured learning approach.

Elaboration Theory

Conceptually related to advance organizers is the

elaboration theory of instruction. Elaboration theory

(Reigeluth, 1979) prescribes a sequence of instruction con-

sonant with organizers. Beginning at the broadest conceptual

level, instruction provides the learner with an overview

(epitome) of the subject, a context for presentation of all

subsequent instruction. It elaborates on one part of the sub-

ject to a predefined level of detail, and then review the

epitome, this time including the part just elaborated. The

same sequence is repeated for each part of the subject. Once

the epitome has 1-_',2en expanded to include all of the first level

elaborations, each first level elaboration (only slightly more

specific than the overall epitome) are further elaborated.

Each second level elaboration is followed by a summary leading

to an expanded epitome on that elaboration. This elaboration

process continues until all aspects of the subject are covered

to an adequate level of detail. The primary structure of elab-

oration theory consists of a series of synthesis-analysis-

summary operations (Merrill, Wilson, & Kelety, Note 3). This

top-down, general-to-detailed sequence of learning incorporates

a fundamental principle from subsumption theory (Ausubel, 1968),

progressive differentiation. Thegeneral ideas should be pre-

sented first and then progressively differentiated (elaborated)

in terms of detail and specificity. This is consistent with
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the vay that subsumption, assimilation, and schema theories

postulate that information is stored in the learner's cogni-

tive structure. Sir.ce elaboration theory is basically exposi-

tory in nature, it makes no 1,se of the other fundamental tenet

of subsumption theory -- integrative reconciliation, i.e.,

relating new materials to ideas already in the learner's cog-

nitive structure. The theoretical basis for elaboration theory

--which is not fedlly a theory, but rather a group of organiz-

ing principles for instruction or "elaboration technology"

(Mayer, Note 4) -- is in schema theory. The general-to-

specific sequencing provides the learner with a schema or

framework for assimilating more specific material (Merrill,

Wilson, & Kelety, Note 3). The schemata that are formed by

the epitomes comprise a network to allow fo integrating and

relating concepts, an internal integrative reconciliation

process. Another important assumption derived from schema

theory is that relationships between the concepts which form

the structure of the content should be taught explicitly.

Elaboration theory seeks to make the content structure, as

defined by Reigeluth and Merrill (1979), obvious. The elabo-

ration theory of instruction represents an effort to apply

lessons from cognitive psychology in a more comprehensive and

systematic way than occurs with the use of advance organizers.

A scheme combining elaboration theory and information pro-

cessing analysis P. Merrill, 1978) as a task analysis proce-

dure is described by Reigeluth and Rogers (1980). The most
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obvious implications of elaboration theory for instructional

design is in this area.

Although a paucity of empirical verification of the

elaboration theory exists, content- treatmen interactions

similar to those for advance organizers could be inferred based

upon the similarity in their theoretical background. Elabora-

ted lessons would be expected to facilitate the learning of

conceptually oriented material requiring transfer rather than

recall. The structure of recall, representing the way ideas

are related to each other would be supplanted by this method

of organization. Rule using and discovery learning would also

be expected to profit from the elaborated morphology provided

by such instruction. TO form the interaction we would presume

that tasks or materials oriented by the'need for recall, near

transfer and serial learning probably would be inhibited by

elaboration theory. A systematic research effort is needed

to verify these predictions and to make the elaboration

approach an established instructional strategy.

Component Display Theory

Component display theory (Merrill, Reigeluth & Faust,

1979; Merrill, Richards, Schmidt & Wood, 1977) has evolved

over the past decade into a comprehensive theory (or technology)

for designing, sequencing and presenting instruction. Expand-

ing on the task analytic hierarchical approach that has dom-

inated the field, component display theory accommodates not

only differences in tasks in its designs, but also considers
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content types. Instructional purposes are refined into objec-

tives which are classified a:cording to task remember)

recall(verbatim or generality) use, and more recently, find

(discover) (Merrill, Kowallis & Wilson, in press) -- as well

as content type -- fact, concept, principle, procedure. A

set of principles and procedures are prescribed for determin-

ing the consistency between educational purpose, objectives,

test items, and finally, presentation forms.

According to the component display theory any instructional

presentation, regardless of the display medium employed, can

be made by either telling or questioning with generalities and

instances. These are the primary presentation forms. The

sequence in which they are presented is determined by the type

of content and the task level represented by the ob-iective and

test item. For instance, "for objectives and test items clas-

sified at the use-a-generality level, the generality, some

instances and some practice are the primary presentation forms

needed" (Merrill, Reigeluth & Faust, 1979, p. 184).

These primary presentation forms are embellished by a

variety of strategies, such as feedback, isolation, prompts,

divergence, and matching. The application of these strategies

to each primary presentation form varies by task level and

content type. Their appropriate use helps determine the ade-

quacy of any presentation.

This distillation of component display theory cannot do

it justice, especially with respect to its comprehensiveness
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and applicability. As an rnstru-_:tional theory, it is premised

on content x task x treatment interactions. The assumption is

that instruction should be organized on the basis of the struc-

tural properties of the content and the nature of the interac-

tion between content and th.-?, intellectual requirements of the

learning task. It pre-';cts that a particular combination of

presentation forms will optimally produce learning (Merrill,

Kowallis & Wilson, in press). A major strength of the theory

relates to its consideration of content type in the determin-

ation of appropriate designs. Its major weakness relates to

its ability to order the display components for instruction

of only a single concept, principle, etc. It is currently a

micro-instructional theory. Interrelating the variety of

content that comprises any lesson is an essential component of

any theory of instruction. Such a macro-instructional theory

has been promised by the authors. When available, component

display theory may well constitute the most elaborate and use-

ful design model available. Before that occurs, however, it

will require empirical support. In a series of validation

studies conducted in real-world settings (Merrill & Wood, 1977)

instructional procedures designed using component display

theory did not produce significantly better performance Or

time --to- completion. However, in a post hoc comparison of com-

peting organic chemistry texts, the book that achieved a higher

rating on the basis of component display theory variables pro-

duced commensurately better student performance. Since com-

ponent display theory is premised on such well established
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principles of instruction, future validation efforts should

probably confirm its efficacy as a model of instructional

design.

Discovery Learning

The popularity of the discovery approach to learning

resulted from the advocacy of Jerome Bruner (1961), although

the approach had been considered much earlier. Bruner pre-

ferred a classical, scientific method of discovery -- infer-

ring from evidence, gaining insights, allowing students to

organize information and later apply it to the solution of

learning problems. Ausubel (1963) reconceptualized Bruner's

notion of discovery by dichotomizing learning into two classes,

discovery and reception. Reception learning, he contended,

occurs when all the content is presented to the learner. Dis-

covery learning represents all other instruction and is appro-

priate only "when the learner is in the concrete stage of

logical operations and is dependent on concrete-empirical

props" (Ausubel, 1962b). Beyond that stage, expository instruc-

tion was considered to be the more effective.

Early instructional desi "ners working in programmed

instruction reduced the dichotomy to testable constructs --

RULED (rule or generality followed by examples) and EGRULE

(instances presented to induce rule)(Evans, Homme & Glaser,

1962). The former represents an expository and deductive

approach to instruction favored by Ausubel, and the latter,

EGRULE, represents an inductive, discovery approach where the
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learner is required to infer the generalization from the common

characteristics represented in the instances.

Despite a number of conceptual (lack of agreement on the

meaning of discovery) and methodological problems plaguing dis-

covery learning research, some generally consistent conclusions

can be drawn (Herman, 1969). Content-treatment interactions

tend to occur with regard to the information processing require-

ments of the task. RULEG or expository instruction facilitates

retention of material whereas LGRULE or discovery methods/

generally inhibit recall. Remote transfer skills, on the other

hand, are facilitated by discovery methods and inhibited by

expository (Guthrie, 1967; Worthen, 1968). Some form of inter-

mediate direction (guided discovery) tends to produce superior

results regardless of the dependent variable (Gagne 6 Brown,

1969; Kornreich, 1969).

The results of discovery learning research also provides

an heuristic, based on a content-treatment interaction concep-

tion, for structuring and sequencing learning. Those tasks

ttat entail application and transfer should require the learn-

er to induce or discover the concept or principle defined by

the subject matter. A sequence of instances with appropriate

prompts can be presented to the learner so as to insure some

success, a necessary ingredient to keep learners on task

(Anderson & Faust, 1973). For recall of concepts or principles,

an expository or RULEG approach is more efficient, as Ausubel

proposed.
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Curriculum Development

If all of this discussion of instructional methods

sequenced and arranged by the content structure of the subject

matter gives you the unsettling feeling of deja vu, it's

understandable. You were there -- in the sixties, when cur-

riculum theorists stressed the importance of the structure of

the discipline (Bruner, 1960). The same unde,lying theories

regarding organization of knowledge and its reflection in the

learning curricula being homeomorphically reconstructed in

the knowledge bases of learners is behind most of the approach-

es presented here. Content structuring from a curriculum

point of view, however, does not begin with assumptions about

human learning. That is, sequencing is not based upon prin-

ciples of cognitive processing. Rather, organization of cur-

riculum and materials is mostly based on characteristics of

the knowledge being learned, not on characteristics of human

learning. The attempt is to represent things the way they

are. To this end Posner and Strike (1976) analyzed content

structure, dividing them into five major classes, including:

World-related: the way things exist in the world

Concept-related: c_ganization of conceptual world
into logical structure

Inquiry -- related: logic and methodology of discovery

Learning-related: processes of human learning,
including hierarchical prerequisite, prior
learning, difficulty developmental requirements

Utilization-related: social, personal, or
career needs
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These classes represent a broad range of organizational

perspectives, many of which have been verified by a substan-

tial body of human research. Their applicability in learning

context have been tested over a number of years. Their

intuitive value in sequencing instruction is doubtless. Since

this paper elaborated from instructional design and task analy-

sis, however, a lengthy revi(w of these content-structuring

principles would not be appropriate. Suffice it to say they

offer the instructional design researchers a large number of

plausible alternative hypotheses for sequencing instruction.

Philosophical Analysis

The final ,ustification for a CTI approach to instructional

design is philosophical, a consideration traditionally eschewed

by researchers concentrating on behavior. If our theories/

models won't stand the test of rationality, though, they should

probably be discarded.

Content-treatment interactions are predicated on the

structure of ideas represented by subject matter and the

resulting structure of knowledge in the memory of the learner

exposed to that subject matter. This perspective makes certain

assumptions about how the learner acquires knowledge. It takes

a constructivistic position, that conceives of man as an organ-

ized entity that actively participates in the construction of

known reality (Reese & Overton, 1970). This epistemological

distinction has generally eluded research in educational tech-

Lology, with its rigorous application and sequencing of
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hierarchical patterns of behavior. Constructivism suggests

that we have progressed from a closed system of ordering

learning tasks and procedures into rigid hierarchies.

The most appropriate
psycho-philosophical construct for

assuming this new perspective is constructivism. Based large-

ly on the work of Piaget and other structuralists, construc-

tivism suggests that the assimilation of sense data stimulates

internal, mental operations that organize that information into

schema (a term first used by Kant), constructing knowledge

structures. These operations in effect transform realistic

sense data into mental constructs. Knowing reality is a pro-

cess of constructing transformations that model reality

(Piaget, 1970).

The approach to sequencing and synthesizing instruction

suggested by content-treatment interactions is inherently con-

structive. Behavioral analysis, on the other hand, is inher-

ently reductionistic, seeking to break down a constructive

process like learning into its most rudimentary components.

Polanyi (1958) has argued that the "comprehensive entity" that

defines a person cannot derive merely from an analysis of the

laws that apply to its behavior. All learning is surely

related to knowing, which entails the internalization of ideas

and their effects on an individual's personal identity.

TnL process of knowing, i.e., constructing personal models

of reality, is also inherently individualistic. We all make

sense out of tnc world differently. This should not imply
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that we can or should attempt to rc tructure and adapt that

reality to accommodate the way each individual understands it.

If man is an active organism that actively interacts with his

environment, he will interpret the e >periences resulting from

that interaction and subsequently construct his own knowledge

in his own way. It is impossible to adapt reality, to break

it down and synthesize it into a different form for each learn-

er, as the ATI research paradigm might suggest. Such an

approach is atomistic. A more appropriate strategy would

require the learner to interact with instructional materials

and sequences to reconstruct or "re-present" it to his own

knowledge structure (Sigel, Note 5). While cognitive psycho-

logy does not preclude the role of individual differences and

by inference ATI, it is more theoretically premised on the

construction of knowledge rather than the analysis, reduction,

and adaptation of it.

Conclusion

As Olson (1976) concluded, we're a long way from a

comprehensive theory of instruction necessary for adequately

conceptualizing cognitive processes. Aptitude-treatment

interaction ter-hniques remain a valid research model that can,

as Snow (1980) suggests, contribute to our understanding of

these processes. However, they possess limited applicability
1- !Pc CortibS)

as an operationalized design model (see Parkhursty 1979) or a

curriculum design model such as matching (see Messick, 1976).

Designers would profit more from concentrating on the structural
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properties of subject matter and the information processing

requirements of the task of assimilating those properties. By

analyzing the interactions between trtment and content struc-

ture, designers are also contributing to the derivation of

theories of instruction as well as producing "idealized" treat-

ments that will lead most efficiently to learning., Summarily

stated, instruction derived from cognition is content-specific.

Content-treatment interactions, as developed in this

paper, do not constitute a model of instructional design or

instructional research, bu' ether provide an heuristic for

researchers and designers. Just as ATI was not conceived as

a theoretical rationale for educational research, neither is

CTI. The structural properties of content and cognition that

form the basis for CTI do represent the best theoretical foun-

dation for research that we have available. They can serve

instructional design likewise. The attempt to accommodate

individual differences identified by ATI research in instruc-

tional cosigns is a noble idea, albeit an impractical one. A

CTI approach to design is inherently more

practical

cost effective (another issue worthy of elaboration)

consistent with theories of knowledge acquisition

productive in terms of curriculum/product development

Content analysis is a process only alluded to in many

instructional design models and completely neglected in others.

It is a design competency that is not accorded much importance
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in the new DID list of competency statements (see Instructional

Innovator, December, 1980) or by practitioners. How success-

fully are practitioners taught to "analyze structural charac-

teristics of a fob, task, and/or content"? If they have been,

how is such analysis normally transferred to practice? Con-

tent analysis is an essential process in instructional design

that can be facilitated by a content- treatment interaction

approach.
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Abstract

Previous research has found that students with learning styles similar

to instructors' learning and teaching styles perform better. This study

investigated the effects of personality and cognitive style preferences

on preferred teaching styles. Preservice teachers completed the

Myers-Briggs Type indicator, the Educational Cognitive Style Inventory,

and the Learning Styles Inventory. Personality types, especially thinking/

feeling, significantly predicted the importance of instructor/student

affiliation and content preferred by the teachers. Strong predictive

relationships between cognitive styles and teaching styles also were

found, indicating that determinants of preferred teaching styles include

individual instructor's learning styles.
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Personality and Cognittve St I Predic tors of Teaching Style Preferences

Co,;n1LIve Styles and reaching Styles

feachers exert a profound influence on the development of learning

styles IA their students. They control not only the content of student_

learning, but also the method c t presentation, type of structuring, and

preferences for thought proces;es. For instance, Heller (198U) found

that teachers with cognitive preferences for memory and application produced

similar cognitive effects in students. This study focuses on what predisposes

teachers towards various preferences. That information may allow us to

predict teaching effectiveness or to more beneficially assign teachers to

appropriate teachlng situations, since teachers perform better in teaching

situations that are compatible with their teaching style (Kirby, 1979; Wyett,

1967).

Since students who have learning styles more closely related to the

instructor's teaching style perform better (Raines, 1976; Witkin, et al,

1977), learning styles or cognitive styles of teachers should be related to

their ultimate teaching styles. "Knowing your cognitive or learning style

will help one accommodate their style to those in the class or to accommodate

their's to one's own. This information should be most critical during the

time of professional training co prepare for a career" (Kirby, 1979, p. 89).

While several studies have linked specific cognitive styles to performances,

(Jonassen, 1980), only one has found a connection between an individual's

cogr t ive style ,111d ilellher teaching style
. Knowing one 's cognitive styles

may help prospective teachers to develop or accordingly adapt their teachirg

styles. Changes in teaching style can be accomplished. Such changes,

however, arc based on sell-concept (Niederwerfer, 1975), which determines

It changes wil 1 be accepted.
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Ptrscnall' oy,ni t tvi. M_v1( l't cd it tors

A further rationale for ass(ssi e the ielationship between cognitive

styles and leaching styles 1:4 suggested by the matching mo(' 1 of

instruction. this mod(1 seeks to match students learner characteristics

with Ceachirs possessing consonant teaching styles (Messick, 1976). While

A large body of literature supports the validity of such an approach,

results t) date hive been inconsistent. Matching students and teachers

based on similarities in their cognitive and teaching styles produced

increases in educational development and reading level, with "matched"

students expressing a more positive altitude about their instructional

activities than unmatched students (McAdam, 1971). In a community college

study, Frever (1975) successfully matched students with educational

activities, resulting in higher course grades. On the other hand, Scerba's

matchini.; it!' learning styles with teaching styles produced no differences

on any measure of student performance (1979). Considering the difficulty

and expense of matching students with teachers or preferred instructional

activities, he strongly rejected matching procedures. In support of this

conclusion, ibinter (1980) found no relationship between student/teacher

differences in preferred learning/teaching styles and students grades or

ratings of the instructor. The lack of success in matching may be due

to environmental variables that prevent instructors from manitesting their

preferred learning styles in their teachin ;. ho teachers follow the maxim,

"teachers teach as they were raught," or do they manifest their preferred

modes for assimiliating intormatio(:, i.e. "teachers teach as they learned "?

We need to ask what other antecedents of teaching style may exist, if

cognitive styles don 't exeYt a deciding influence.

Personality

Behavior varies between Indtvidul, Such variations,,occordiw to

Juti,;ian ihaory, are not chance or random,. rather they ,ire the result
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Fersonalityl, ),uitive Style Predictors

differences in mental functionin,'. Individuals vary in their basic

perceptive process, i.e. how they he owe aware of things, ideas, events.

they also vary in their judging processes, i.e. how they draw conclusions

about what they have pei,eiveu. Individuals may perceive by sensing or

intuition and judge by idlinking or feeling. These differences further

ind,cate a tendelny for introversion or extraversion. These differences

are referred to as personality type, and are measured by the Myers-Briyfgs

Type Indicator (Myers, 1970). Four dichotomous dimensions, consistent

with Jungian Theory, are measured by this instrument:

Extraversion Introversion

relates to the outer world of
people and things, acting more
readily

relates to own inner world of ideas,
reflecting on them before acting

Sensin. Intuition

perceivin, reality through the
senses, dealing with practical
elements of reality, revealing facts

internal sensin- using imasfination,

preferring possibilities and problems
to facts

ihinkins, Feeling

analytical, topical, evaluative sympathy, empathy, and emphasis
modes of thought on personal values

Judging Perceptive

Emphasi7es thinking or feeling,
tie eking an orderly, controlled
existence

Sensing or intuitive, living flexible,
spontaneous, daptive existence

The thinking and feeling types .Jung rote red to as rational functions. An

individuals's productivity for these mental operations is indicated by their

tendency to be judging types. Sensing and intuition are perceptive in nature

(as measured by the Mfal), functions which Jung refered to as irrational.

Sixteen individual types have been identified from combinations of the four

dimensions, indicating large variations in the way individuals relate to

eaih other and their environment.
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Personality and Achievement

Personality type indicators nay' been related to several 9pects of

the educational process. Several attempts to relate personality types to

academic achievement have failed to produce definitive results. Based

,pore a review of the literature and the results of their own study employing

over 1800 students, Hengstler et al (1980) concluded that there is a low

to moderate relationship between academic success and scores on the MBTI.

Low correlations between intuition and success were confirmed with eren

weaker, significant, correlations between the judging-percepc.ive

dimension and CPA in college students. Tice amount of variance in grades

accounted by any of the personality dimensions was less than two percent.

se results are not surprising since the personality types measured by

the MBTI indicate non-intellectual preferences for haw individual perceive

information and draw conclusions from it.

Per--onaliLy and Learnieg

Since personality does not seem to be related to learning results,

perhaps can be more productively employd to predict how lAdividuals

dill go About assimilating knowledge from their environments. tentative

relationships between instructor rating,., as reflective of a style k_t

t..aehing. were found by Blank (1970). Students with personality types

consist_ ,t with the instructor rated the instructor ' ;;her in interest

involvement, and student-teacher interaction, even though the instructor's

types were not ever eonson.int with those types (INN). the iadgin:-

percept_ive and sensing;- intuit ion dimensions are the heat predictors of

teacher -valuations (Taylor, 196)). Thy_ se results are congruent with the

learning sty 1 e-t ca( 111_11); style results. Learn i easier ri)(11 An instructor

wires' per( cpt Oil oncept ion of reality 1 `- S11111 jar to yours.
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Personality and leaching Styles

nu me' t posit ive contribution. (>1 personality theory to the educational

prose's ma; result from using typologit_s to predict the luality and style

of teaching among pre-service leachers, possibly as a screening device.

tiince "instructor's personality" is the most nnportant evanuative dimension

to student:, (Roberts, 1971), using type indicators to assess

potentials for teaching success may prove valuable.

What are teachers' personalities like? Most tend to be feeling types,

as opposed to thinkin, types. At lower educational levels they Lend to

he senstng/teelin- types sociable and friendly. At higher levels (filch

s, noel and college), teachers Lend to be intuitive types (Carlyn, 1976;

M(.aully, 1974). It is reasonable to assume that sensing, and judging

types prefer to teats and learn in an orderly, systematic manner. They

respond well to mult -media instruction bin: do not respond well to individual

reading/list. :me'. On the other hand, intuitive and perceptive types

prefer to teich and learn in flexible, unstructured ways, prefering use

of the written and spoken word (Cohorts, 1977). Using personality types

to predic, more specific strategy preferences, Carlyn (1976) found that

intuitive teachers have a stronger need for creativity and ind(pendenee

And :,me generally more interested in working dith smaL groups than sensing

type ,. ' traverted/thinking types prefer administrative functions, while

ext r ivert eel/ int n i t ive types prefer school planning tun( t ions
. `leaching

stritagios were related to personality types by Kudisill ( 1973), ../ho found

that ,xtiaverts preferred self-pacing and laboratory techniques. Perceptive

teat hers pre feted quk.stioning techniques. While these results are

isolateu Ind .4felusive they do suggest that teaching, strategies vary

considerably according to the peisonality of the teacher. Consider-ally

more reseatuh will be necessary to generate ',Influent consisteu(y to make
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personality a tP,, 1111 predictor of torching styles or potential success

as a teacher in different settings.

Purpose of the Study

This study was designed to favestigate the following questions:

I. Are cognitive style preettences significant predictors of teaching style
preferences?

2. Are personality variables significant predictors of teaching style
preferences?

1. Which contributes ore to variance in teaching style preference scores,
cognitive styles r personality?

4. Are there significant correlations between cognitive style preferences
and personality variables?

METHOD

Sample

A total of 93 upper-level undergraduate, secondary teacher-education

students enrolled in three sections of an educational psychology course

at the University of North Carolina at Greensboro formed tht sample for

this study. These students represented a variety of cognate majors from

throughout the university. Seventy percent of the sample was female;

thirty percent was male. These students were all preservice teachers,

enrolled in their student teaching semester.

instrumentation

Under the auspices of the Institutional Research Department of the

university, students were administered the Myers-Briggs Personality Type

Indicator (MB11). ibis instrument consists of 166 forced-choice questions,

producting eight subtotal scores on four bipolar dimensions: introversion-

extraversion; sensing-intuition; thinking-feeling; judging-perceptive.

Based upon JUIW's Theory of Type, the MBT1 measures non- intellective

preference strengths (0-7) for the eight scores listed above. These
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se ores re f lbe t kinds of Judgemy and percept ions an .ndividual

in interacting with their environment, (Moyers, 1970). the eight

dicllotomous score, were combined to produce four continuous variables for

data anflysis. Preference scores were converted to continuous

(-or( s n score of seventy as the midpoint err e'acli d une ns ton and

addinsubtracting, the differences trom lari,er preference strengths

(bengstler, in press).

At d later point in the semester, students were administered two sell-

report instruments that reflected their preferred modes for seeking information

(cognitive style) and for teaching (styles). The Educational Cognitive

Style loventory is part of a test battery developed at Oakland Coununity

College (Michif;an) to determine the educational cogn:tive style of

individuals. As a part of the Educational Sciences (Hill , 1974-), this

instrument seeks to empirically map an individual's mode of behavior in

searching for meaning. An individual's educational cognitive style is

comprised of the Cartesian product of sets of information: symbols and

their meaning, cultural determinants of the meaning, of symbols, modalities

of inference, and educational memory. lire first three of these are

measured by the Cognitive Style Interest Inventory; the last remains in

the developmental stage.

Twenty-eight variables, each consisting of eight_ items in the inventory,

Are measured. these' dr.' forced-choice response,, (rarely, sometimes or

usually) to questions relate! to each style measured. Each response is

we i Ott (.(1 ael sunnedh for each variable. fine ordering of (pie t,t i on f, is

random: it'd t o n o n 11111 7(' response set .

--------------------
Inse r t .11)0;11 hl re.
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leachiny, style preferences were m asured by the Instructional Styles

Inventory (Canfield ccc Cann, 19/0) which consists of 25 items containing

four response options. Individuals rank each option (l-4) consonant with

their preferences for teaching. Two were eliminated because of their

redundancy, which piodues 20 variable scores on four dimen,fons (Table 2).

Light_ condition variables relate the degree of emphasis the teachers

belleve the should have in the teaching/tearnIng relationship. Four

content variables indicate the instructor's interest in different types

of instructional content. Four mode variables relate to preferred teaching

modality. the four responsibility variables indicate the instructor's

willingness to assume responsibility for student learning. The ranks for

each question ;re summed produce a total score for each variable. the

smaller the score tae greater the preference is indicated for that teaching

style, i.e. the higher is the ranking.

Insert TABU 2 about hero.

PESIJLTS

Poir-,c,, product moment correlation eoefficients between the KliTI and

Instructional Style'. Inventory (151) 4ere calculated and are presented in

in addition, stepwise regrese,ion analyst " using the .50 significanse

the t titt y c i i ter ion .and .05 1 rvel I or retent ion Were conducted

lor ea, h t style v rriahfes, with the M[;fi 5c re-, serving; is

mhhApnclint variables (fable 4). both of these analyses confirm that the

thinkin/heling dimension is the mo,,t related to and significant preditfor

of N',1(1111!' preference . l'eelets tend to regard per and instruclot

atttl tat ion more important tylr,. N;esit values, it should he

noted, Arc posit ively correlated
I h tic value`, on the , int e ,1

vial I v mine Indic at c,1 otir I pie to tense. Fee I et as oppw-, ,t1 to

4,1,; I
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I 11,-,ert f )Ies 3 and '4 about here

L show s tiuti f icant re( p, tit (lial it at 1.,(e content such as

Arr t_ and work in,; with people. On t other nand, let,1 ng Is IP_ );at I VI: y

related to the use of numer s inanimate coul( nit (construct lye ,ictivitie',
fie juL4,1p ,perceptive ype indicator was a st,'nlf tr ant predictor of

preleren« for numeri( jud-,ers ) and ,,orklu.' with people ( tech ).

sen, ing/intui t iouI d lawns ton w,Jc enter( d oily fair tint' (hill i tat iAn vat-1,1bl( ,

int_n L 1011 b(' in.:, posit ively ri'l,ited Lo qual iLit lye cunt ent .

r() assess the rel ttionship of c-orulit lye to (ea( sty le

pro t Pearson correlation cot! f f between L he CS1 and 1ST were

(11"Lit'-1- (Mbit' 5) , is well as stepwise regression analyse,, ( table 6).

I e',4 tin ,T i it lye style var fable uteri d account ing I or as little

as 107, var lance. As sorry variahles were found to be signi t leant

pr.. di( tors 01 spec111c Leach ino styles, ac count ing 1 or ,rs nricn as two thirds

of Che var lance of instrin for at 1 it lit ton scores, the most frequently entered

),(ti t lye styli' v re not modality v.iri.ibles as might b( expected,

but rather those related to esthetics, tll s IC (nun- verbal communicat ion),

and (-,ynnoet I< s (sel f -kriowledI((e )

A deL a I led review of each variabl( and it- assorted ()gni L1%, style

pr(.(ii( tors would be tedious. Of iatere,,t_ to de,,ignen, are the Lechino

mod( vary Lect Iwo is preferred by those 10'4 in communicative

( synno( ) but lore ski ed In motor pert ormance ( k Int stile-

(
1:1,1 ( ((i,.or I reason in,' (magnitude). Prof ((rence I or the use of

read ru, as a primary instruct tonal mode is (inch rstandahl v predi( t ed by

t heoret it if dad tot y I ingIl I r, lstenino, to words) and L he qua] it at tve

v (1,11 r it les. Ii out( the pre I nun for v I/IIW in t rui'1 loin, genera t ed

t hrt'u ,,,T11 l ii ant pr.( di( tr rs lean hers who prefer cat e,,or

t .1( ) anti wh, .idept at learning d i( t tint or mat ( t !wore t i(

vi 'oral quint lt,3t lye ) show a no ,,,at ivt pr(Th'it'llt 11'0 of 011 I(

NMI- Vet ha I ommun s t Itlnr (k111(',1( ) i , t (,t oug po(.1t lvi prod net of

pre t ( rein e f o r v (-at t I t rin t ton. the 1 trial inst rut t tonal modal It v
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direct experienc e, Inter,,cfc signil.tantly with qualitative codes tactile,

synnoetics, and the comparison-contrast mode of reasoning. The res)onsihi-

lity variables had not significant predictors.

Insert lahlca 5 and 6 about here.

Dl'CUSSION

from an analysis of the results, it can be concluded that personality

variables, specifically Jungian type indicators, are useful for predicting

only a limited range of teachin style preferences. Those styles related

only to personal affiliation, that is, to what extent the student needs to

affiliate dith the teacher and peers, and to content preferences (choice

of subject matter spec iality). Ihese variables represent only two dimen-

sions of the variables mea-ured by the Learning Styles Inventory. Feelers,

as opposed to thinkers, genrally reayrded affiiation as a morc important

c_omponent in the instructional process. This is consistent with Myers

(1970) description of feelers, who emphasize personal relationships,

while thinkers are more absorbed in internal, abstract modes of thought.

the other -oup of tcaci.ing styles that significantly interact with

personality ore the four content variables. Again, consistent with Jungian

theory, thinkers prefer numeric and inanimd instructional content, while

to, ers prefer qualitative and people-oriented contcot. In Addition to the

thinkin,qtceliny dimension, the overall judgig/perceptIve type Ulmension

was found to he a consistent predictor of preference for two of the content

type,. luch;er,,, who Are ),ystema is And internal types, plefer numeric

Ite,truction while perceivers, more fleK.hle and spontaneous in their .xis-

tetne, pr .tor people-related in,,trintion. Qualitative instruction

related) is preferred by extraverted intuitets, Individuals who interact

;)2.4
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dith the outside world but depend tip r their imagination to conceptualize

it, ic. a writer.

Personality types, it appeals, can be usc tul in very limit,d ways for

preservice or insurvice teacher preparation. They can provide teacher edu-

cators with some indication of a person's preferred field of teaching,

teachers
viz. the degree of satisfactiol may derive. As such, personality

types indicators could be moat useful in the prescreeing/advising process

for admission into certain tracks and not as part of ihe teacher educa-

tion process itself. The results related to peer/instructor ,ffiliatior

would be of little 1. due for designers, except as an indicator of preference

for 'group oriented or tutorial modes of instructl,'1. Without more informa-

twit about instructional conditions, personality variables are of little

vai,ce in the training of teachers.

Cognitive style preferences, however, provide clearer pictures about

hoer an individual di' go about teaching. The ways in which we prefer to

learn appear to influence the ways in which We choose to teach, which is

consistent with findings related to cognitive styles (Witkin, et al,

1977). For all but three teaching style preferences, organization (an

Intellectrve process not measured by tire CSI) and the reqp, sihility vari-

able,-;, cognitive style preferences were significant predictors. For deter-

mination of pre.` rred instructional mode, a variety of significant predictors

emerged. Front those results we can conclude that teachers who prefer to

lecture are not nece:,,arrly natural communicators. lhey tend to be more

phy-,Ically oriented and like to reAWH by rule or polhy. Lecturing is

simpl/ the accepted presentation mode. Those teachers who prefer to d5,iu;11

readings tend to prefer to read them selves. Those who pre ter to visualize

their instruction do riot learn well fre,nlistcning. In fact, they Fircicr

to learn through non-verbal means. Vi-,ualizers ,iv-td categorical, rule-or-

iented mode,' of thought, opting for A more hulist 1r approach to instruc

:745
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a finding that is consistent with tii (+rain heminericity experiments

rei cntly populailr.ed. Those teachers who prefer direct experiences, such

as laboratories or simulations, are more tactil" and have a better under-

standing of themselves. They prefer involvement.

Most teaching styles have as their antecedents the individual Instruc-

tor's learning styles. Generally the qualitative codes for Assimilating

information
,
aS opposed to the theoretical,were found to be the best pre-

dictors for most teaching styles. These results indicate that individuals'

preferred modes for learning which are usually culturally and experientially

med,ated, affect perceptions and preferences for the way information should

he presented.

The factors that affect utilization of mediated forms of learning

arc more multi-farious than suggested by traditional Inter-media comparison

reseirch. Since teachers normally exert the greatcf,L amount of control ever

LID learning process, understanding the factors that predispose then toward

different methodologies may help us predict the effectiveness of media

dissemination projects, as well as to sui:gest some approaches to media

skill, development and teacher training or teacher placement in Instructional

strait ton-.

It f-hould be noted that the conclusions reported here require some

d-gree of infe rence, due laro-iy to the use of self-report inventories as

the only source of data. Personality and preference indicator, such as

those ei.plo\fed in this study, are nbject to a number of potential deffcf-

len( litre,' rn.i for problem are is typology, of iii t cin Luker, And res-

Pons, set Are ri v iewed by Br, in 1') /ii I . I r,,t problem is chant i,

and -,tAtf ,tm determining; whit f", mei-,Afed any If-repffft instro-

im,nt. the meaning Implied by Any te,-,1 old Int,fpretcd hN, takers

Dorm, illy interred from 'Adt PAIIA1 VI/.
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typology is based on commonality of -driance, not interpretation of

meaning. ibis multi -trait, statistical approach always cal is into question

the meaning we ascribe to any instrument. The second problem is A

Heisenberg Uncertainty situation - can we localize aPlid',101:onality traits

without any effect on the personality caused by such a dose 01 intro-

spection and selt-evaluation. Finally, to what extent do test-takers

ideali/eor falsit; their responses to project an Inaccurate image of their

own attitudes. 'hese and other factors rtildir the results obtained from

arty study (mploying ,ell-report instruments less than absolute.

It should also be pointed out Oar the three instruments employea in

this tu., have a consiaerablc amount of empirical, validation support,

especially the MliTI ihe weakest of the three is the CS1, largely because

of a predilection of the author, Hill a statistician) against extensive

aualysi,. The fa,t that all of the results occurred in predicted or readily

explkcabie directions supports the conclusions drwan from the study. Person

ility types have limited applicability in predicting preferred teaching

styles, while learning styles show more extensive correlative and predic-

tive relationships.
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TAF,LE 1
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1. 1(AL) T',-,orc_tical :\,,1,-11L2ry thrown sic.0

hear.

2. T(Y) rticai n try ,t1;n . m,,:%ninE in sr,oken

tior." ,
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T( V()) 1 VI it

Qua liLa t.ive
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smell.
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5. t t t-, t.. I It 1'. pat tc to V ti, 111 term, eat
- to -one r 1st and ec ted char ac Le'rltit Lc s

ills d',urement -an Inv thin y, ih Le rill- a)t ht)w the "d if r". Art
Led po ;<ess Llt Ls mod d 1 Lty do creative writer, and HMS IC .

Rclarlen,,hrL. 11115 modality require, that thing-, be Been in term,, of
how they are alike. People wth modtlity frequently sa;, "Ilus
LS like that."

27. L Appr I he mod a I rt 'y Of in t e renLe employed b 111 1ndLo id u al who

u-,es al 1 three of t he mod al it le:, noted above , an R) , g Ly ng

na 1 welg,ht to each in hi' re a proce,,s lud iv idu a 1 ,-, who
mp lov this mod 11 ity tend to analyze, question, or in '±f fect , appraise
that which rs under consideration in the process of drawing a probability
conclUS LOU.

28. 1, DcduL t Lye . Ind LL itc deductive reasont ng , or the form of logic al
proof used in geometry or L11it employed 1I1 lc reason ttg.
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TAP1.1

HI'iION Ut 1!:tS 1 iT(-11(1:1

(Cant told I, " ft rty, 197TO

s on these ( si ales mull( ite the relative , ,phas is an instructorpre ers in tie tear h inp /led re I at tow,hip.

Peer At tat i Having t CS work in t ; encouraginp pout] re] at ionsamend. st_L ' at s ; nay lop, students ber ome t r lends .

One to fiat ion; Or,taniring course werk logically and clearly; t'iv int!.
ine ininpiut assignments and sevence of instruct 1011,11 ac

Coal_ t inp : Let t student s set [het r o rn ob wet ives; providinp teedb,:k
to help them modify goals and procedures; tt lop student s make tacirown 'recisions on ohfeitives.

romp' t it : Croat in,, situat ions where students are compared with one.mother; pet t tug students to compe, e anong themselves.

Instructor Attitiatton: hncourapinp the students to know the instructor
Personally; devulopto, a mutual understanding; liking one another.
ll, tail: Prov id inp specific information on ati`,it,fltlICIII,S, rules, requirement s,etc.

hinter( Hem e titaourw, fop students to mirk alone and independent Ly;t t Chem plan for themselves.

( ON

rh indicate an instructor 's comparative levels of interest in fourareas.

;dm; r : Work trig both numb(' r, and lop ii' ; comput I ; SO] vin(; mat nemat tealproblems, tc.

dual it at tvt : Work lop with words or language; writ in;;; edit mg; talking.
1 n 'mat Working with things ; 1(I in ; re i r inp; des 1 FIY!, ; Ope rat lop.
Peopl : Work with people; int e ry tew imp ; colinse11 inp ; I1 ing ; he .

140111',

'won- t the per,,on's preteicnet s f or part ( ul instruct tonalprocedures.

Na e tur inp : f ortnif ion by le( tures, tapes, spec, hes, etc.
1,` id trigs: Prov td taw wr it t en welds tit reading texts, pamphlet s, etc.
h s: i 1lust rat ions su(ll is movies, ,01 tries, pit tures, prapl,, .

Ott re, t per en, : (P t tog student_ t f' or Ii' torn; labor (t or', shop,- - - - -ltelu trips, prat.ti(e exercises.
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ive d mount of it v tli,it ,111

1., 07 will accept for the 1 process. rnetor lei I S lie

: In ,t run ter takes primary or ma for recponsibi 1 it y for ,itudent learni
S: Pr itihiry or total responsibility hor larrlia',, on th Studeot.
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TART 1. 3

INFLkCORKLLArION ,4 1W1'.EN M1311 AND 1SI

(Peurson Product Monet Coefticitrils)

Introver-,ton/

Extraversion
Sew-,11w/

I ntn I t ton

Ihinkir0
Fuelng

iudgiwq
Perceptive

Peer Ali-illation -.020 .037 -.274* .U11
OrvaniAation .199 -.196 .091 -.060
Coll Setting -.109 -.049 .022 -.130
Competitton -.120 .218 .16 3 .2u5
Instructor Affiliation .10 3 .017 -.415** -.112
Detail -.129 .0i6 .061 .165
Independence _.074 -.065 .145 -.118
Authority .123 -.058 .203 .080Numerics .070 .249 .283* .350**
Quulit,ttive -.151 -.282* -.332* .003
Inanimate -.081 .138 .364** .103Pt p1 .131 -.181 -.346** .297*Lecture .158 -.188 .1b0 .070
Reaclin,,,,s .172 .029 .018 .141
Tconic,-; -.014 .017 -.204 -.138
Direct Experten,e -.0 14 .085 .001 .009
Instructor Responsibility -.200 .07h -.051 -.063
Student Responsibility -.027 .092 .100 .135
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TABLE 4

SCITARY OF STEPWISE REGRESSION ANALYSES

DepencLuit Variable

INDICATING SIGNIFICANT PERSONALITY PREDICTORS

Inttrept Independent Variables b Value lope 1/SS

Peer Afrillation 20.11 Thinking/Feeling -0.090 37. 6 4.32* .075

In',tructor Affiliation 20.41 Thinking/Feeling -0.126 71.43 11.05** .173

Nricc u.78 Thinking /Peeling; +0.108 53.17 4.42*
Judging/Perceptive +0.095 86.20 7.i7** .191

Qudlitative 27.806 Introversion /Extraversion -.0049 25.36 3.45
Sensing/Intuition -0.059 31.58 4.30*
Thinking/Feeling -0.124 64.91 8.54** .233

II-1,121M,1fc 4.026 Thinking/Feeling +0.123 6.99 8.08** .132 In

People 24.691 Thinking/Feeling -0.126 71.39 7.00*
6't

Judging /Perceptive -0.072 50.40 .120

* p < .05
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(AL) -.o22 .168 .278 .133 -.u?4 .000 -.135 .110 .043 .050 -.241 -.o3h .233 .o3)8 -.961
,A0 .25! .01; -.n67 -.163 .013 -.143 .118 -.017 -.477* .213 .201 .128 -.133 -.01e3 .324- -.nJ1 -.051 .0
(VL) .251 -.I)) -.1Ih .u99 .044 .109 .036 -.203 -.081 -.u37 -.034 .1;,3 -o/61 .001 -.u24 .U7,4 .121 -.2
/1/Q) .099 -.o16 .n26 -.H57 -.011 -.062 .131 -.121 -.)"9* .179 .191 .004 .u32 -.001 .2)5 -.096 .o94 -.2'
A) .241 .o17 .o72 -.261 -.10u -.,021 .279 -.227 -.115 .368**-.166 -.081 17 .256 -.021 -.133 -.272 .01
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Depe-ient Viriable intercept

TABLE 6

SIH.12l:ARY OF :,TEPWISL REGRESSION ANALYSES

INDICATING ',IGNIE.ICANT* P1:E19ICTORS

h Valle Type II
2

Pei r Affiliation 1.770 Qualitativc factile +.226 31.34 5.83
IndfvPncl +.2D0 3").'7 6.35 .264

Coif '-;ettin,,, 19.253 Theoretic Auditory Li6viii,tic-.266 41.73 .684
Qualitative +.310 70.02 11.65
Oullitative Esthetic -.199 +2.31 7.04
Qualitative Ethic +.247 39.60 6.59 .335

Lunp,titicin 13.357 Qualitative Auditory -.161 25.76 5.03
Qualitative Esthetic +.206 +7.15 0.21 .245

In,tructor Al I illat ion 19.33 Theoretic Visual Linguistic -.227 36.77 12.60
oualitative Empathetic -.721 31.39 10.76
Qualitative Kenesics +.243 34.35 11.78
Qualitative Tr-,nsactional -.181 2i.01 7.20
Affiliate -.168 12 93 4.43
Instructional +.245 28.18 9.66
Miwnitude -.309 58.89 20.18
')iffercnce +.252 30.82 i0.56 .632

0c tail M. )0 Qualitative Histrionic -.213 38.62 6.53
Qualitative Pro%emics +.245 33.86 5.73 .187

111,1-T) .3, t 6.50 Theoretical Auditory Limfuitic-.272 0.42 4.24
oualitative Esthetic -.197 42.73 4.49
Qu.litative Synnoetck +.336 85.91 9.02
Affiliates +.3t)8 66.61 6.99 .311

Aut t 11.38 Qualitative Esthetic +.229 46.57 11.2
Qualitative Proxemics 4.il6 52.63 12.65



*

Qualitative Synnmetics -.269
Appraisal -.178

40.82

19.50
9.77

4.67 .408

Numerics 20.01 Iheort_tic Auditory Qualitative -.195 42.31 5.66
Qualitative Kinesics +.276 47.14 6.31

-.284 60.68 8.12
Deductive -.295 91.45 12.24 .533

QuilitatIve 6.37 Qualitative Auditory +.274 70.93 11.37
Qualitative Finesics -.293 59.86 9.39 .275

Tua,I1T,ate 7.9u Deductive .214 6c.87 7.06 .147

Pettit 16.04 Att,liate -.216 4.53 .099

Lectu-lu, 11.13 Qualitative r.ine,,ics +.308 66.80 9.36
Qualitative Kinesthetic -.188 =14.93 7.70
Qualitative ynnoLtics +.204 30.56 4.28
11-14nitude -.267 31.32 7.19 .316

1-eadi-lz 8.'337 Theoretic Auditory Lin,,,,uistic-.241 35.51 10.43
Qualitative Visual +.142 19.0' 5.58 .214

8.025 Theoretical Quditory Quantitave +.089 11.10 3.83
Qualitative 1:inesics -.232 ,6.99 12.75
Xagnitude +.186 26.01 8.97 .-124

irect fxperie:lee 27.644 Qualitative "Tactile -.370 77.63 9.90
Qualitative Sv-inoetics -.247 57.24 6.65
Inference +.295 45,Q7 5.86 .332

< 7.11) P < .1)5
F Vilues > 7.10 si,ulifieant P <
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ABSTRACT

"A Call for a ,race between Educational Technology and Teaching:
Suggestions for !lutually Beneficial Collaborations'

The following paper provides a concentual frame for ways in which the
fields of educational technoloov and teaching can and do interrelate with
each other. Three types of relationships or, loosely speakina,-"models,"
will be described. They call for educational technoloay 1) to assume a more
open and attentive nosture toward teachers, teaching, and classroom communi-
cation processes in order to stimulate ecologically valid research efforts in
ed. tech.; 2) to continue to seek ways to play a directive, or instructional
role in teacher education, especially in advancing systems approaches to in-
structional problem-solving; and 3) to engaoe in collaoorative ventures in
inquiry and development with teache0s, teacher trainers and researchers. All
three relationships are Predicated upon the need for a more cooperative para-
digm between the two fields, "hich seem to exhibit more competition and conde-
scension than cooperion and collaboration. Ideological and praxeological
differences between ed. tech. and teaching will be examined, as will dispara-
ties between the ways the two fields perceive each other.



Sally Jorgensen

A CALL FOQ. A TRUCE BETWEEN EDUCATIONAL TECHNOLOGY AND TEACHING:

SUGGESTIONS FOR MUTUALLY BENEFICIAL COLLABORATIONS

The C,lowing paper presents an organizing frame for thinking about the

relaticnsh D between the domains of teaching and educational technology (ET),

especialir :he subsets of inquiry and instructional development (ID) within

ET. The three types of relationships discussed are oredicateo upon a belief

in the need for a more cooperative paradiam between these two fields. Though

tl'ie respective settings and target populations may vary somewhat since ET not

only onerates in education but also cuts across business, industry and the mili-

tary, their zones of concern, r2vertheless--instruction and learning--overlap.

Heightened receptivity toward each other and cooperative ventures could better

ground inquiry efforts, as well as multiply gains ft.,- botefields in advancing

creative, responsive and resnonsible education.

Parenthetically, it should be noted that one could draft an endless list

of crossfertilizations that could be (and have been) mutually JE aficial between

FT and other areas both inside and outside education. This paper is chiefly

,oncerned, hwever. with the particularly curious nexus that exists between ET

and teaching. 6

Tiree relationships, or loosely s-aking, "models," will be discussed in

the paper, Preceded by a fairly lerlthy aelineation of ideological differences

between how each field is perceived by the other. It is believed that

diFferen,se., need to be honestly addressed or collaborations will be

thwarted. Each of the relationships can be simnly illustrated by variations in

arrow directions between the two fields. First, an arrow moving from teaching

toward ET reflects what ET can learn from teaching and ,lassroom realities. it

asks ET to assume an Attentive Posture toward the f,,Id of eachin% The second

relationship entails a more Directive, or instructional Role on the part of

2 f4es4)'
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educational technologists vis-a-vis pre- and rl-service teacher education.

(Certainly ET has its longest track record with this second model.) The third

model, like the first, is less well explored and is depicted by a two-way

arrow to indicate more Collaborative, Interactive Ventures in inquiry and de-

velopment between ed. tech. and teachers, teacher educators and those who re-

searcn teaching effectiveness and classroom processes.

I. An Attentive Posture

ET

44Inquiry
Teaching and

Classroom Realities

II. A Directive Role

ID 40- Teacher Education

Collaborative Ventures

ET Inquiry, 41___ sw. Inquiry in Teaching, Learning
ID & Evaluation and Classroom Practices

Unguestionably, examples of each of these three types of relationships

exist within the literature and practice of the field, particularly in the

second model, where courses in media utilization and production and :D prin-

ciples have been injected into teacher education curricula and have "taken"

with varying degrees of success. Nevertheless, two assumptions undergirding

this naper are that the two fields have generally exhibited more condescerson

and competition than cooperation and collaboration (perhaps the territorial

imperative is onerant here), and that efforts need to be escalated from a po-

sition of resnect, openness and experimentation. Both groups are guilty of

sterecLypical thinking about each other.

here are a few indicators of the wind currents from cur field toward

teaching. It is no secret, for example, that it has been the asnication of a

number of educational technologists over the years to develop teacher-proof,

if not also teacher-less, programs and materials. At the other extreme are

Douglas Elison's efforts to perfect a "programed tutoring" system whereby human

s to
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tutors are programed to guide the learner through systematic, PA.-type in-

structional sequences. (Ellson, Barber, Engle and Kempwerth, 1965)

And, frequently in the literature under the rubric, "obstacles" to devel-

opment and imfl'ementation, one finds references to teachers' "resistance to

change.' Adjectives like 'recalcitrant" (Cohen, 1970), "apprehensive" (Dunathan

a,d Powers, 1979) and "fearful" (Ellison, 1970) crop up. Titles give away at-

t'f-Jdes, such as "Goodbye Teacher" (Keller, 1978), "Any Teachers Fail" (Skinner,

1968), and "The Decline of pedanocentricity," (Brabner, 1970). ("Pedagocentricity"

is a term coined by Br-ner to "designate the widespread practice of attributing

overriding importance to teacher behaviors in the educational process." [Brabner,

1970]). Bat then little or no mention of teachers in the literature or in ed.

tech. courses can be equally revealing. It is interesting, for instance, that

*here are no "teacher analysis" techniques in the ET or ID models Thug,

teaching-related issues appear not to be taken very seriously, issues such as

individual teaching styles and decision-making processes, teachers' philosophi-

cal orientations and their reasons for being a teacher; teachers' relationships

with students, colleagues and administ-ators, and how those relationships shape

their expectations and their efforts. Major researchers and writers in the

areas of teacher education and inquiry into teaching and classroom practices

are seldom visible in E; literature.

Instead, teachers frequently seem to be portrayed as interchangeable imple-

menters of the instructional sequence designed by the instructional developer.

Dreams of a design science of instruction where products, processes, and out-

COM27, of instruction can be prespecified, empirically validated and replicated

furthe: illumina;:e the educational ter_inologist's vision of the role of the

teach -. ;ad even if this role is referred to as "manager of instruction," it

may !ie glorifying what are really monitoring functions, tnus treating teacnLrs
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as "operators" ruYer than truly "man.,ler-,," to USE Davies' distinctions.

(Davies, 1973) In light of the advocacy of more well-defined and accountable

roles, it is ironic that in examining The Teacher's Responsiveness to Technology

and the Individualization of Instruction," Stewart and Love (1970) offer the

provr-ative speculation that "lack of role clarity...[may enable] the teacher

to creatively act on his own." Freedom breeds mediocrity, but it also breeds

creativity, conscientiousness and ownership of one's actiors. (Another finding

heretical to some E.T. instructional principles is an article in Academe that

purports, curiously, that good instructors may produce poorer learners. Students

get the thinking done for them. StJclents who have [or perceive to have] poor

teachers tend to study harder to compensate for classroom inadequacies and in

turn crequently do better on exams than students of the best teachers. [Machlup,

1979]) Clarity dnd organization may indeed have diminishing returns

All teaching functions tend to get subsumed under the categories within ID

models of task and content analysis and instructional strategies decisions,

rather than the other way around, as is more commonly the practice in schools

and colleges; i.e., where teachers determine strategies, sequence, learning

tasks and tests. The perpetuation of this latter means of devising instruction

is net being advocated here, but the reverse situation seems equally question-

able and rather unrealistic. It does not take into account the powerful influence

teachers and classroom environment can exert over the learner during what Philip

Jackson refers to as the "interactive curriculum," as contrasted with the "nre-

active curriculum" that is preset by the developer. (Jackson, 1968a)

Ignorini or deprecating teachers may in part be a reaction to the veto-

power they have over the "contributions" of ET, as teachers act as gatekeepers

between educackpal technologists and their client, the learner. Teachers at

tle yen least are prisms that refract (and thus alter) the ristructional

2613
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technologist's intended means and end_:. Dennis Hoban discusses this gatekeeper

factor functioning in higher education veer ne remarks that overlooking faculty

teaching styles and priorities "has had serious consequences. Faculty can

simply sabotage programs they du not like or do not know how to handle. 'Thether

through nr-TOitinn, rii,7intarct [unintnrpct], or inability pr(feQcnrq have re_

duced many programs to parodies of themselves or to faintly disguised versions

of what they were meant to replace. Naturally, this sort of failure leads to

depression and cynicism. It is precisely this type of failure which instructional

development may be able to avoid if it pays more attention to the needs of the

faculty in its attempt to improve instruction." (Hoban, 1974) In short, there

may be some aood reasons why the best laid projects of I.D. have "failed:"

reasons, rather than obstacles.

The problem is exacerbated if our professional self-imane is one of macro-

level change agent, engineers of efficient and effective instruction, o- worse,

cavalry charging onto an Education Battlefield strewn with No Significant

Differences. Our struggle to carve out an identity, a position of strength

and vision resting on demonstrable competencies that are more than a collection

of tools, skills and services, is characterized by Heinich as "functions in

search of a profes,,ion." (Heinich, 1930) The contrast is great, however,

between an "aids and services" persona--a hawker of media--and thus someone

who belongs at the later "strategies decisio s" .)tage of the ID model VERSUS

one who controls and o'chestrates the cntire instructional Process from needs

assessment throucn design and evaluation.

The wind currents from the other direction, from teachers an teacher ed-

ucators toward ET also reveal acriTony or disregard. Of course, the worst rub

is to equate the field with "audio-visuals," wnich, carried to its lon.cal ex--

treme implies one could go for a Ph.D. in yet mounting. Actualli we reinforce
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A-V association inadvertent when the courses offered to and taken by

students outside tne field (usually teachers-to-ce) are largely media utiliza-

tion and production courses. Disconnectiri these solution-oriented courses

from the context of instructional exigenues aid problems further minimizes

their wise integration into the classrooms of the future. Thus, the Big Picture

of educational technology and the immensely valuable and challenging systems

perspective of instructional processes with its emphasis on descriptive analysis

and problem-solyinc, combined with its rich repertoire of alternative solutions

are lost to this population of future bedfellows.

Interviews with teacher education faculty at Indiana University yielded

interesting perceptions of the field, referred to ac I.U. as Instructional

Systems Technology, or FT. Some equated it with hardware, of course. One

person knew it had something to do with better communication and improving

teaching, but he wasn't sure just what that involved beyond making A-V materials.

No one could name the tracks within the department or define the difference be-

tween IST and instructional development (which, by the way, is increasingly

harder for people in the field,as well, if one thinks of ID models as embracing

needs assessment, management and production functions along with the design and

evaluation stages). Most could offer no names in the field outside I.U. faculty.

One respondent criticized the "nuts and bolts" preoccupations of IST and

recommended it come to grips with underlying philosophical issues--the why, not

just the how of instruction. In response to a question about possible ways the

two fields might wore, together, he advocated more personal relating and sharing

of ideas and common interests. Curiously, no one offered specific suggesticns

for instructional or inquiry linkages.

Another faculty member who professed to nave experience in IST methods and

media came down hard on the field for trying to teach people something they don't

`01: D7
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necessarily want to learn. The pa:/off appears to be getting them to do it

regardless of intririsic rewards, its importance to the learner or relevance to

what s/he values or aspires to. "1ST seems to blindly accept the basic premises

of [traditional] scnooling that it's okay to maninulate students so they're almost

tricked -into learning things they nave no interest in learning." (This insight is

ironic in light of the fact tnat our field prides itself on being learner-centered

and in the avant garde oc educational progress: it appears instead that atavistic

assumptions may lurk beneath its innovative facade. Innovations may indeed be

only skin deep. Early educational television maintained the lecture as the

staple medium of classroom communication; the currency of programmed instruction

and computer assisted instruction were [are?] essentially facts and information

and called for the oldest learn-ng routine--drill and practice. [Torkelson, 1977]

Alfred Ellison speaks, too, of the anomaly of early CAI developments by engineers

who utilized it to provide "an antediluvian, outmoded, discredited approach to

the teaching of mathematics," for example. [Ellison, 1970] In short, the most

traditional instructional tactics may be disguised in technological finery and

passed OrT as innovation. Those who criticize or reject the "innovation" are

then in turn said to be recalcitrant, fearful and resistant to change.)

This interviewee also asserted that the machine talk, tpe technocratic

language of 1ST is threatening, alienating and totally unnecessary. "Humans

don't talk like that," i.e said. The effort is toward "education as science"-

which is too systematic and impersonal a stance; the message seems to be "ban

humanism at full speed."

Derek Rowntree, a British educational technologist, criticizes the field

similarly:

Sometimes...I suspect that the opacity of the prose and the elaborate
jargon is used noL as windt-dre;',Inu, nor as a result 'af the author's
shaky grasp of his ideas, hLt in order to anesthetize the reader
against the full impact of Ahat is being said. his ls especially
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ooticeable in the works of e '1 :iters wn,_ exairience of
anali3is -as been in inlustr-al, :,usinPs,s and military con-

texts and .iho 3re ,:o',.inced ,an be 'Prgineered" in the sa
kind of way. efluieering aiy.-ficacg to education can offer useiul
insights toot .Jould (L'AJr--;s::: Le unattainable, out its dehu!-,anized
rhetoric is oft_n evocati/e of the as., T lihe, ,Rrid of fi:ctori
ethics and co,-fladi7; econoHics to win uch of a nearing from teachers.
(Rowntree, 1974)

The responses of the teacher educators interviewed were su;,risingly harsh

but also surorisinl; articulate and incisive. One would almost prefer to be

seen as a trust endable Leroy letterer. Briggs recently wrote that In our

desire to caEltalze upon technology, self-instruction, and individualized in-

struction, ;e have neglected the detailed redefinition of teacher roles. We

have, the,-efore, -ade teachers uncomfortable, if not hostile, to our technology.

So, in general, we are stronger in technology and Principles ton in public

relation. (2riqqc 1980) irrioni if this ynre :ladison Aven.ie, 4e would nurr'e our

entire p.c. department and start all over again. I would offer, howe-er, that the

essence of the problem -or solutionis nnt, as Briggs sur,gests,Thenlectinn the

detailed redefinition of teacner roles. Such a view stil' perceives the teacher

not as colleague or collaborator but as learners--as a target of our I.D. -udeis

and strategies.

One last point about the interviewing technique is that it can be an en-

lightening exoerience. Harold Stolovitch has ste7nts in one of the graduate

instructional technology courses he teaches "query two people working in the

field, two educators not involved in IT, and two persons-in-the-street who have

no professional dealings with education. They nose a simple question: In your

own words, what does the term Instruction, 1 7c:hnolony mean to You?'" (Stolovitch,

1980)

Interviewing out'.idcrs reveals re-'art able phllowiphiral cl ashes between

educatinnal Lechnoloni and other areas witnin education. Preliinary to discussion
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of the three types of tnat are possible between ET and teaching,

it might he valuable to eursue tnese pnilosoPhical differences even further. It

is likely that before a truly cooperative caradigm can emerge between the two

fields, each needs tc 'etter understand the othr's philosophical underpinnings

and explore how each 'ield perceives the other. There may turn out to be sur-

prisingly large variance in teleology, axiology, epistemology and praxis across

the two fields. Hopefully, the gulf is not so wide that campaign tactics as

outlined in the three models would be aHrtive.

Dan Lortie in his boo' Schoolteacher: A Sociological Study (1975), re-

viewed surveys of public school teachers and discovered recurrent themes among

teachers of conservatism, individualism and presentism. Also, teachers ranked

relationships with students as equally important as instructional goals; a find-

ing that corresponds to thoir valuing psychic rewards higher than extrinsic

(monetary) or ancillary (fringe and compensatory) benefits as the predominant

type of self-reinforcement over which they had control.

Pit these characteristic outlooks of -ublic school teachers against ET

oerspectives, and differences are apparent. instead of being conservative,

individualistic and present-tense, El- sees itself as innovative, experimental,

scientifically based, and futuristic. Ed. tecn. tends to operate at a macro-

or molar level, rather than a micro- or molecular level instruction with its

connotation of and greater potential for intvidualistic teaching and learning.

Psychic rewards of teachers (and studNits) get lost in empirical validation and

replication of learning according to preseecified benavioral objectives. The

sati,faction of tne teacher or student is a bonus but not a goal or criterion

of success--a view reinforced by research findings telling us that learning is

not highly correlated with likipo.
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Another teacher characteristic which has implications for us is that,

accordinn to Paul Houts, editor of The Elementary School Principal (1977),

teachers tend to be print-oriented since most teachers and orircipals grew up

in a time when print materials were still the source of most information, cer-

tainl/ the ',rimary source of scholarly information." Obviously there are impli-

cations here for he credibility of non-orint media as a viable inst-uctional

option. (An element of hypocrisy is evident in ET,as well, when one discovers

predominantly linear, verbal presentation of information in its journals, Par-

ticularly its scholarly journals; and the margin for divergence into nonverbal

domains is practially nonexistent in doctoral dissertations. The author of this

paper must plead guilty on the same charge.)

Philip Jackson in The Teacher and the Machine (1968) contends that teachers

prefer flexible, adaptable technology--a preference which in part explains the

preponderance of chalkboard and textbooks in the classroom. Besides bt,'g so

familiar, so traditional, chalkboards and textbooks don't have to be reserved

weeks in advance, don't blow a bulb, and don't require extension cords.

Jackson warns that some of the ideological differences may be incorioatible.

His criticisms are reminiscent of the Rowntree quote earlier: "Many of the

technological tools now being designed for use in the schools are being promoted

by men who talk and think like engineers. The teaching machine is a good case in

point." (Thcuqh Jackson is writing in 1968, his concerns are not

drastically different toddy.) "To its promoters, the machine has a great logical

appeal. Here, at last, is an invention that promises to reduce errors, increase

efficdency, speed learning, cut manpof4er costs, and ultimately transform teaching

from srwv-thing resembling black magiciinto an applied science." (Jackson, 1968a)

H. '4. Harmes, writing in 1970, puts together a similar list of Ed. Tech.

criteria for educational improvement--a list that even today would probably be
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largely adhered to by most professionals in the field: effectiveness, objectives

aligned with goals, increased efficiency, reduced undesirable side effects, in-

creased reliabllity, and more chjectives accomplished.

Teachers' "resistance" is probably not due to inadequate information or

vision, nor to their intellectual inferiorit-, but to their having a very dif-

ferent attitude toward their work, their students and the world in general.

Efficiency, logicality, accountablity and error-reduction simply may not be

their guiding values.

It is worth pointing out, too, that ET may be guilty of reinforcing some

of the norms and values most frequently attacked in the "hidden curriculum"

literature, norms such as compliance and self-detachment within the learner

from his/her own experience. Neatness and efficiency may be valued over crea-

tivity. (Jackson, 1968; Eisner, 1979) In fact creativity, curiosity, initia-

tive, individuality, uncertainty, critical thinking and iconoclasm are not

typically nurtured or valued. It's difficult to program tham a priori into

instructional sequences. Constraints on the inculcation and expression of these

dimensions are thus likely features of ID products. Valuable insights can be

gleaned from the hidden curriculum literature: it asks that the implicit

"messages" concerning the student's role and capabilities being fostered be

scrutinized! What norms and values are inadvertently being reinforced? What'

contract Is the student being covertly asked to agree to? What kinds of know-

lel-0 and ways of learning are being valued--and devalued? And can this level

of crit ism, of meta-instruction and meta-learning, be surfaced and become an

overt dimension of the learning act, wheroby learner ,Tonsciously process the

intent, meaning and effects of their learning experiences?

In a participant observation study of special education teachers, Syracuse

researchers came up with several findings that also have serious implications for
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Bogdan, Brogden and Lewis

looked at "How Teachers Perceire "-dia. anu found that "control over student

behavior was the dol'inant theme througnoUt trle study, and though each teacher

exhibited differences in the extent of control desired, ail indicated they di --

liked and resisted forces that might reduce their control or Precipitate dis-

ruption." Thus, one important criterion in the teacher's evaluation of a re-

source input from outside the system is: does-it affect the control that

has been establi-ned in the classroom? an object--material or human- -that is

perceived as having the putentiAl for being distractive to children or disrup-

tive of routine is negatively prejudged by the teacher as c-e more thing in the

e-class for her to worry about." In other words, "teachers depend on the structure

and resist attempts at changing that structure. Therefore, the way in which

teachers under observation typically employed resource inputs was to integrate

them in their established routines--without noticeably changing their schedules

and styles." (Dodge, Wt.al., 1974) This integration process might mean alter-

ing the intended instri)ctional uses and goals altogether.

The observationa l work in normal school settings'by Jere Brophy and his

colleagues indirectly triangulates the Syracuse study's conclusions regarding
V

the importance of control for the teacher. In a conference presentation at I.U.

in 1973, Brophy discussed the significant effects that classroom monitoring and

management have upon learning. Kounin's factorsIof "withitness" (awareness of

what's going on) and "overlapping" (the ability to handle more than -one person,

group or activity at a time) proved to be meaningful frames for examining class-

room .tices. (Brophy, 1978; Kounin, 1970)

The juggling ability of teachers, the amount of "down time" during the

class, signal continu-tv, group alerting and accountability tactics, disruption

prevention behaviors, and pacing relative to the type of learning desired are

all factors listed by Brophy as pertinent to the effectiveness of teaching to

maximize learning gains. (Brophy, 1978) Yet classroom management issues
,)

4_ .3
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are seldom if ever dealt qith in the ET literature. The reasoH is probably

partially due to ET's 11itary, business and industrial frames of reference

where facilitutih and nanahirg group interactions do not need to be as high a

priority as in public school situations wit," younger populations.)

With regard to the use of "resource inputs," Lortie remarks that for the

teachers surveyed, to adopt a practice it had to be seen as consistent with

their personality and conventional way of doing things. They portray diffusion

of classroom practices as passing through the screen of the teacher's self-

concept--by the way he visualizes his peculiar style of work. Thus individual-

ism and gatekeeping are reaffirmed." Timing, as well, and felt need emerged as

critical factors in teachers' receptivity to new ideas and inputs, according to

Lortie. (Lortie, 1975)

The teacher's self-image as a manager of people and processes in the class-

room thus appears to be of central concern. In short, teachers appear to oper-

ate in teacher-centered systems; a first priority is control over and self-
,.

assurance about the environment. Educational technology's priorities, on the

other hand, are quite different. Historically it has been media-oriented; more

recently it nas felt a strong allegiance toward objectives-centered systems with

heavy emphases, too, on content and task exigencies. Increasingly, a problem-

centered approacn appears to be the pivot of ET and :D.

Again it is critical to point out that the message intended here is not

that ET should rewire its priorities altogether nor acquiesce to the status quo.

The opposite position--ignoring or overriding classroom realities--is, however,

counterproductive and results in self-saliotage. Surfacing implicit assumptions,

allegiances, goals and Intel]. _Jai origins of t:,e respective fields of ET and

teaching' is .uintessential to bringing about chances in education that are bene-

ficial, effectual and adopted. It is an important first step as ell as an on-

going challenge.
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The following descriptions of the three types of relationships between ET

anu teaching, reflect optimism that the philosophical disparal-ies between the

two fields, if recognized, are surmountable dependirg largely on the stance

taken by ET `award teachers and classroom exigencies. Extant and possible ,!x-

3mples within each of the models will be briefly alluded to, but far more acknow-
.

i_dgement is due writers and practitioners in the field who have embodied the

cooperative paradigm in their professional relationships with teachers over the

:;ears.

The first rel ionshiv asks ET to assume a more open, attentive and heedful

Posture toward teachers, teaching acts, and classroom processes. What do teachers

"eally do in their classrooms? How do they read meaning into student behaviors

and alter expectations, demands and instructional moves from minute to minute?

In other words, how do they make decisions,and on what input are the decisions

based? (Jackson [1968] considers that teachers perhaps make as many as 200

decisions an hour.) What information presentation strategies are utilized: for

instance, when and how are metaphors, examples and self-disclosure employed?

When and how are creative anel critical thinking sparked? When and how are in-

ductive versus deductive styles chosen, or are they mutually exclusive? Now

are media misused, perhaps sometimes in order to achieve more relevant or crea-_

tive results' Now does classroom communication, both overt and implicit,

r-rdiate the perception, utilization and effects of innovations' ETC. (fhe

phrcnind of the%e questions implies the possibility of homogeneity among

teachers and among answers. Individual differences in philosophy, learninc

and teaching stvlec, and contextual influences abound, of course. it may hf,,

too, that tre oue-_,_ions would yield more valuable information if directed at

"good" teacher, rather than all teachers.)
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An arrow pointing from teaching toward ET symbolizes what ET can learn

from the field of teaching through direct inquiry into and awareness of research

in teaching effectiveness and classroom communication processes, as well as the

socio-political component of schooling. Problem formulation that is grounded

in classroom priorities and practices can open up new avenues for ET inquiry

and inform the practices of the field in development, logistics and diffusion.

Signposts in the journals are pointing in this direction. The writings of

Gavriel Salomon and Ann DeVaney Becker are encouraging grounded theory, ecolog-

ical research, and the use of qualitative methodologies to explore a variety of

ET concerns. IN an AERA presentation in Bostun last April, Charles McIntyre

summed up the results of much ET research as yielding the "Goldilocks Effect."

Media haie been found to be effective when they are not too fast but not too

slow, not too complex but not too simple, not too lean but not too repetitive;

they're effective when they're j-u-s-t right. (McInty-e, 1980) Grounding re-

search questions and hypotheses can help us out of this Goldilocks tautology.

Both Michael Scriven (1980) and Ernest House (1980) have expressed concern

about implicit values that may be embedded ir initial problem formulation pro-

cesses and final data interpretation stages of experimental research. Generally

only the design and data analysis methodologies undergo scutiny; yet they rep-

resent only the tip of the iceberg cf all the decisions made throughout the ex-

periment. Grounded theor and naturalistic methods, ironically--despite their

subjective connotation for many people--may be better suited to accountability

for sources of decisions at each stage of the inquiry process. Also, the leap

from naturalistic inquiry to implications for practice is an easier, more iso-

morphic one than the leap from experimental, laboratory research to classroom

practice, despite nongeneralizability of results (since naturalistic inquiry

does not claim to generate context-free knowledge).
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D. C. Phillips in the December, 1980, Educational Researcher challenges

the assumption, too, that research results should be translated into classroom

r.ractice. An invidious "linking value premise" is evident. E.T. has been culp-

able historically for trying for direct linkages between behavioral science re-

search and instructional applications. It has overlooked implicit values in

making this leap and superimposing a behavioral science world view on reality.

Such an allegiance may have created a kind of tunnel vision.

Boutwell and Kaufman, guest editing the NSPI Journal in 1979, chastised

the field for,having lost its sense of inventiveness and for not being suffi-

ciently open to divergent ideas, beliefs and procedures. It has tendencies

toward being defensive and getting caught up in professional subgroups that

reinforce elitism. (Boutwell and Kaufman, 1979) Robert Diamond has recently

criticized I.D. in particular for tending to be "naive and isolated." "If this

field is to grow into a profession," he writes, "we must pay as much attention

to our own learning as we do the learning of our students. Too many of us are

too narrow, and over time, this could become costly." (Diamond, 1980) (A pro-

vocative parallel could be drawn here between the paradox of eclectic, experi-

mental, melting pot America struggling with ethnic and racial intolerance and

the paradox of eclectic, experimental, melting pot ed. tech. struggling with

intolerance of different perspectives of instruction.)

Attention to teachers teaching and learners learning in large and small

groups or tutorial situations at all levels can help break down this inbreeding

and trigger fresh insights that can be translated into a variety of inquiry,

development and diffusion alternatives. A deeper look into teaching styles,

too, may provide treatment variations in ATI research. In sum, as Heinich

writes in 1970, "...We may find that the research on teacher behavior may

combine with media research to produce an optimal mix." (Heinich, 1970)
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The second relationship posed for ET and teaching, specifically pre- and

in-service teacher education, is the one most frequently encountered in the

literature. Though the first type of relationship requires attentiveness to

teaching and learning in classroom contexts, it does not tackle teaching-

related probThms head-on, as does this second model by which the fields of ed.

tech. and teaching can work together to improve the quality of education. A-

Directive. or Instructional, Role for educational technologists is depicted by

an arrow directed from ET toward teaching.

The earliest forays into teacher education involved media utilization and

production courses, which are, of course, still pervasive. One example of a

fresh approach in this area is a program initiated at Iowa State University

for teacher education undergraduates. The course commenced with classroom work

involving discussion and demonstration; the formal clas cork phase was then

followed by laboratory projects in media. The third phase of the course had

students observe in public school classrooms for a minimum two hours a week;

each student would observe in a particular class, consult with the teacher,

and work with the students in the class. The undergrad would then work together

with the teacher to plan a media project which the student would then produce

for the cooperating teacher's classroom, as well as submit to the university

class for credit. (Simonson and Volker, 1974) The course outlire is an elegant

blend of theory and practice that is grounded in reality. Seeing media used and

integrated into actual courses, being a partner to media selection and utiliza-

tion decisions, and having hands-on production experience combine to form a

valuable and realistic learning opportunity.

The challenge has existed and still exists to also infiltrate teacher

education with systems thinking and ID approaches to instructional decision-

making. Fewer courses in these areas tend to be available to non-ed. tech.
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majors than the media utilization courses. Though the preface of ID texts

typically lists teachers among their intended audiences, it wound be interesting

to find out how many of these texts get into teachers' hands. Actually there

has been a debate in the literature as to whether teachers can or should be

their "own best instructional designer." Gabriel Ofiesh in a taped conference

dialogue with, George Gropper argued that "teachers have no business preparing
t

instructional materials." (Gropper and Ofiesh, 1972) David Merrill, on the

other hand, considers "that teachers can be instructional design technologists;

this, in fact, is what teaching is all about." (Merrill, 1971) Edmonds and

Pasch (1974) also pose the question of whether the teacher is a consumer or a

designer.

In an article on "Interactive Teachino and Iristructional Development:

Emergence of a New Teaching Model," Thiagarajan describes his own evolution in

trying to teach ID to teachers. He discovered they had neither time to utilize

the skills nor support to package the -Listruction. Thus revisions were neces-

sary. He arrived at a compromise whereby many principles of ID are incorporated

in the course yet elements of face-to-face teaching are also retained. He re-

worked ID strategies to adapt to teaching: the model is broken down into pre-

instructional strategies, an interactive instructional phase, and post- instructional

objectives. (Thiagarajan, 1974)

Thiagarajan's compromise signals the kind of responsive, reciprocal adapta-

tion that is called for in the ET-teaching interface. Articles by Thomas and

Jones and by Zimmerman Fnd Lavin both urge in-service efforts that are responsive

to the content, process and scheduling needs of teachers. Teachers must be in-

volved in the decision-making. (Thomas and Jones, 1974; Zimmerman and Lavin, 1974)

Thomas and Jones arqut the advantages in particular of closed circuit television

for shifting the responsibility for content and scheduling of in-service activi-

ties from the administration to the teachers. (Zimmerman and Lavin, 1974)
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Jo Anne Craig goes even further in acknowledging the psychological risks

the teacher may undergo when asked to alter his/her perception or model of

teaching. The growth process involves value shifting. "The styles that faculty

are using are those which have been successful for them. Individuals tend to

continue behaviors which first enabled them to cope with situations." Thus

choice and a sense of tieing in control need to be taken seriously when one is

planning in-service activities. Craig recommends moving through six phases in

order to optimize the faculty growth process: 1) Awareness, 2) Evaluation/

Identification, 3) Selection, 4) Experimentation, 5) Acceptance, and 6) Assimilation.

Faculty development efforts in higher education represent a progressively

larger strand in the literature. (Craig, 1976; Simerly, 1977; Abedor and Sachs,

1978; Schwen, Leitzman, Misanchuk and Foshay, 1979) A faculty development

orientation tends to shift and therefore challenge the classic role of the

instructional developer from program and product designer to process consultant,

strong in problem-solving and "people" skills. The teacher is the center of

gravity and maintains ultimate control over implementation and adoption deci-

sions. This power is contrary to the position afforded the teacher in the system-

atic, textbook version of T.D., and in Heinich's hierarchical paradigm of ed. tech.

(Heinich, 1970) Schwen et.al. (1979) characterize the instructional developer's

role as entailing a "social intervention," combining expertise in ID, FD, and

)rganizational development (OD); it does not attempt to impose a rigorous,

systematic ID model on the problem situation.

Lortie contends tnat one reason for teacher frustration and perhaps why

teaching is not taken any more seriously as a profession is that there is "no

generalizable body of knowledge and practices," no "technical culture" upon

which they can rely. "Teachers...work largely alone," and "they possess no

special concepts (legal, philosophical or sociological) for describing their
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plight or analyzing alternatives. Their professional training has not...linked

recurrent dilemmas to available knowledge or to condensations of reality (e.g.,

cases, simulations) where such issues are deliberated." Teachers 4p not share

a common "memory" or technical structure to help them cope with even routine or

strategic problems." (Lortie, 1975)

On both theoretical and practical levels, principles and skills embraced

by educational technology and instructional development within ET have a great

deal to offer teachers. A systems view of the learning environment, for example,

broadens the vista of concerns, explanations, and options. The experience with

ID concepts and strategies has the potential for lifting the burden of account-

ability off the teacher and the burden of failure off the learner, shifting it

instead to more neutral ground--to instructional choices, processes and products.

Rowntee encapsulates instruction as essentially one of deciding when and how to

use what. (Rowntree, 1974) Conceiving the instructional process as a Sherlock

Holmes adventure in puzzle-solving and solution generating frees up how one sees

the "givens" versus the "possibles," and in turn puts the teacher in a much less

vulnerable position both personally and legally.

The relevance and value for teachers in pre- or in-service training of the

following aspects of the ID process seem self-evident:

c General needs analysis, defining curricular priorities,
and specific problem analysis.

o Determination of human, material and situational resources
and constraints.

o Formal and information analysis of learner abilities, aptitudes
and cognitive styles, background experience, entry skills,
interests and learning preferences.

o Task and content analysis.

o Matching instructional strategies and learning experiences
with learner needs and goals.

o Selection, utilization and production of materials.

Z81.

42,
6, 1./ 'I



Jorgensen

o Techniques for evaluating students' performance and experience,
as well as the teacher's own performance and experience; helping
students process their own learning. (Helping students become
their own best teachers and evaluators may in fact be the single
most important goal of education.)

Fuller and Bown identity three developmental stages of concerns for teachers.

They are: 1) survival concerns--concerns about control, performance and presen-

tation of self; 2) teaching situation concerns--concerns about time pressures,

lack of materials, frustration with working with so many students and not getting

enough accomplished; and 3) pupil concerns, where the focus shifts to emotional

and social needs of pupils and concerns about tailoring curricular materials to

the individual. (Fuller and Bown, 1975) Teachers can feel all of the issues of

the stage they're in.

These stages of concerns carry meaning for the educational technologist

engaged in teacher education. Differences between the concerns of beginning

teachers and experienced teachers need to be taken seriously. On the oth&

hand, awareness of the stages of concerns can fortify the ET "teacher educator"

because it is likely that the systems approach to instructional problem-solving,

conjoined viitn specific ID strategies and materials options, has tremendous po-

tential for addressing a number of issues within the three stages outlined by

Fuller and Bown. Ed. tech. can offer conceptual and pragmatic bridges to coping

with a variety of classroom concerns. It also "could provide the teacher," as

Hoban writes, "with a deeper understanding of his own teaching and provide him

with the often needed degree of self-confidence necessary to teach well." (D. Hoban,

1974) (Of course, the collective unconscious of ET may be reluctant to diffuse it-

self in this fashion, disseminating its own technical knowledge base to others in

education. To do so may seem to threaten its professional identity. Tu paraphrase

Kissinger: power is getting others to think you Know something they don't. A

more altruistic, less self-preservational way of looking at it, however, is that

perhaps it should be the goal of ET to work itself out of a job.)
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The third relationship emphasizes collaborative, equilateral efforts be-

1
tween educational technology and teachers, teacher trainers and researchers for

the purposes of jointly formulating questions and conducting inquiry to enlarge

their knowledge base, and consequently bring about more meaningful and effective

development and dissemination of that knowledge. The arrow moves in both direc-

tions to illustrate this dynamic, interactive relationship.

A variety of models are possible within this interactive inquiry and de-

velopment frame. An AERA panel presentation at the 1980 Boston Conference

offered three possible models with varying degrees of teacher involvement and

responsibility. No one on the panel was specifically addressing ET concerns

at the time, but the bridge to our field seems an easy one to make.

In the first model teachers' observations and reports from their own class-

rooms helped researchers mold their questions, hypotheses and designs for further

research. (This model is comparable to the first relationship described earlier

in this paper.) This proposal, interestingly, was put forth by Anne Bussis of

Educational Testing Service- the bastion of quantitative research and measure-

ment. Bussis argued the merits of qualitative, naturalistic methodologies in

researching teaching effectiveness.

In the second model, teachers also engage -;ii the exploratory stage of

problem formulation, with the addition of follow-up mini-experiments with them

to determine their efficacy in light of the particular research problem being

looked at. Teachers are given the results from this experimental phase; then

they engage in workshops geared to help them remedy any weaknesses revealed by

the experimental data. (Needels, 1980)

This second model is reminiscent of Rosenshine and Furst's recommendation

for a three stage process of educational research that encompasses both field
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study and experimental approaches. They refer to this model as the "descriptive-

correlational-experimental loop," though the sequence of stages in the loop is

not necessarily a fixed one. (Rosenshine and Furst. 1973)

The third model presented at AEPA by Beatrice Ward of Far West Educational

Laboratory represents the most equilateral treatment of the teachers' and re-

searchers' roles, and reflects the teacher not as someone to be "redesigned"

post-r(search, but as 3 "self-researcher." The teacher is a key agent in de-

fining the problems in the classroom and in rank ordering the seriousness of

these problems. Ward stressed that teachers' receptivity to remedying prob-

lems is relative to whether they assess the needs and problems commensurately.

In the Far West Lab project teachers were equal members of the team throughout

the experience and worked with researchers and teacher trainers to explore and

devise alternative classroom strategies.

Ward listed four criteria for successful teacher-researcher collaborations:

1) parity and genuine belief in each member's contribution, 2) equal assumption

of responsibility, 3) recognition and utilization of emergent leadership be-

havior, and 4) consistent sharing cf feelings and ideas. She noted that the

researcher on such a team needs to be especially eclectic and flexible.

Surprisingly, the hardest role on the teams to fill was teacher trainer: they

tended to be the least flexible and open in this dynamic, iterative process.

(Ward, 1930)

Collaborative, interactive research and development activites between ed-

ucational technology and teaching would surface a plethora of new ideas for

inquiry, development and diffusion, and result in more relevant and substantial

gains in educational practice. They inculcate in the teacher, researcher and

developer a sense of ownership of educational problems and possibilities. Such

ventures also significantly diminish the time laq--typically five to ten years-

between educational research and adoption.
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RECONCEPTUALIZING THE THEORY - BASE OF

EDUCATIONAL TECHNOLOGY: RE-OPENING THE

THEORY - PRACTICE DEBATES

Introduction: The Need for an Expanded Theory - Base in
Educational Technology

The interplay, or dialectic, of theory and practice is a critical

issue within the discipline of education in general, and the field of edu-

cational technology in particular. Media and education_are_not_only timely

topics for analysis and discussion, but practical concerns for those in-

volved in the everyday practice of teaching. The practical corcerns, I

believe, can be clarified through critical discussion of the theory-base

for our field, and vice versa: the practical concerns enlighten the dis-

cussion of the theory-base.

Educational theorists/practioners recognize theory embedded in certain

practice, and certain practice embedded in a theoretical base The theory

base for educational technology, as a field of study, stems primarily from

behaviorist and cognitive learning theory. These theories establish a cer-

tain view of what is considered to be valid knowledge, the characteristics

of learners, the educational outcomes of schooling in general, and the

means of evaluating what happens in classrooms. From this theory-base we

build our practice.

Following behaviorist theory, for example, we arrive at a certain

view of education in general. We have a specific understanding/definition

of knowledge, a definite understanding of the learner and learner 'char-

acteristics", an understanding regarding what is considered legitimate

"knowledge", and a definite manner in which curricula are organized and
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evaluated. And all this stens from the theoretical base of behaviorist

learning theory.

Behaviorist theory is a valid empirical base for building a field of

study, such as educational technology. However it is only one theory, as

is cognitive theory, as is qestalt-field theory, as is psychoanalytic

theory, etc. There are alternative views of education that start from

radically different positions than behaviorist theory, and I would suggest

that they are valid ways of viewing education, a rather complex social

reality. Starting from a different theoretical base will not only suggest,

but require-a re-conceptualization of our present view of the teaching/

learning situation. This reconceptualization will primarily focus-an the-

subject-i!,-context (learner), what is considered "knowledge", and means of

organizing and evaluating curriculum content. If we involved as we are

in a field of study within the broad scope of education, want to stay in

the rair current of educational theory and practice, we must expand our

theoretical base to include, or recongize, other valid views and approaches

to education that are not within the behaviorist tradition.

I want to enpnasize that I am not negating the value of behaviorist

theory applied within our field of educational technology. Behaviorist

theory has its place in education in general. What I am suggesting is that

we look to other :nterpretations and understandings about schooling, and

seek ways to utilize and integrate media for instruction within alternative

franeworks.

Fruitful areas for exploration will lead us to the conceptual level

first. This will necessitate our becoming involved with theory. We need

to exanine the notion of knowledge, which is different thar information and

factual data. We need to examine the notion of subject-in-context, i.e.,
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learners aed their interaction with their life situation. We need to

ex,r OUr tun( (mtlial onderstaniing of curriculwl orijaniration and evalu-

ation of Hucational mitt_ones. In exanining these theoretical understand-

ings, a Hew praxis can and will energe.

My contention is that the educational context, the teaching/learning

situation, is an extremely complex situation. Reducing this situation to

a ,iuestion of inputs and outputs oversimplifies the nany facets of educa-

tion. We need to view education in its complexity and begin to deal with

so le practical solutions. The practical solutions cannot be arrived at

until our *heoretical understandings are clarified.

As stated earlier, there are alternative frameworks within which we

can describe the eduLatjanal context, both in thinking about the learning

process and in inquiring into that process for purposes of research. My

focus in this paper will be on Freire's emancipatory model of education,

a Hodel that allows for the complexity of school life and is able to work

with alternative forms of inquiry (other than the empirical model) in ar-

riving at knowledge. In proposing Freire's model of emancipatory education

as an alternative to the behavioral model of education, the application

and utilization of educational technology also takes on an "emancipatory

intent" in the learning process, as opposed to being clearly defined for

the purpose of control as in the behavioral model.

In proposing the emancipatory model of education I am not implying

that this is the only alternative answer to the behavioral model, but

rather pointing toward a possible direction in which an alternative con-

ceptual framework for understanding the learning process Lan be leg,ti-

mately accepted. To ask for a substitute to the behavioral model, or one

alternative I!: to
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Confirm the assumption that utterly complex problens can be
resolved easily within the accepted franework, and without the
ambiguou3 and awesome necessity of engaging in the crucial task
of challenging or at least illuminating the framework itself.
The task is not to find the one acceptable alternative that will

enable us 'merely' to control our schools better. Rather, it is
to begin to disclose the problens associated with our commonsense
views of schooling and to begin to open up and explore conceptual
and econonic avenues that seen fruitful and may enable us to see
and act on the complexity rather than define it out of existence
(Apple, 1979, p. 121).

To break out of the scientifically-oriented view of education, i.e.

the behavioral model, requires radical change in our views of education.

Philosophical issues, such as epistemological understandings and analyses

as presented by Habermas' theory (1977), our concept of the nature of the

person, our view of the relation of the person and specific context,1 the

question of the relation of theory to praxis, etc., need to be examined

within their philosophical context and becone part of our educational

praxis. In this paper I will present Freire's enancipatory model to pro-

vide an alternative conceptual framework within which the learning process

can be discussed wherein the conplexities of that process are acknowledged.

Part I: Paulo Freire's Emancipatory Model of Education

Paulo Freire (1970, 1973) presents a model of education that has as

its intent an enancipatory interest. Emancipation (liberation, hunaniza-

tion) is brought about by the subject's critical awareness of self and his/

her surroundings (context), the awareness of the subject's power to trans-

form that context (praxis) and hence emancipation from self-imposed or con-

textually imposed constraints. The aim of emancipatory education is the

hunanization of the species. Humanization of the world is the goal of

social life.
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Freire proposes an either/or view of education: either the educa-

tional situation (context) fosters freedom from constraints (emancipation-

education for cultural freedom), or it fosters the dialectical opposite,

which is education for domination. The subject ("learner") and the sub-

ject's context (circumstance) and status/power within that context become

crucial understandings that require interpretation.

the tern "subject" refers to the "person-in-context," the person as

situated within a social context.2 The meaning of this reality is more

rapidly grasped by Ortega's 0969) statement "I am myself and my circum-

stance." The notion of subject is not merely a substitute for the tern

"learner" as found in the behavioral, scientific mooel of education.

Learner, in that context, connotes passivity, or at best, minimal activity

in the form of responses made to certain "stimuli" as the student "parti-

cipates" in the learning activity.

The form of critical awareness of "self-in-context" and the capacity

to transform that context, i.e. to bring about emancipation from self-

imposed or contextually imposed constraint, is the emancipatory interest

of critical science (self-reflection on the self-formative process leading

to emancipation from seeming "natural" constraint). In this respect,

Freire's model incorporates a definite mode of rationality that Habermas

(1971) refers to as critical science.3

The educational praxis4 resulting from the framework is shaped pri-

marily by Freire's view of the subject (person-in-context). The subject's

consciousness and ideology is determined by social context, social environ-

ment. The nature of those determinants, the social context itself and the

subject's action within that social context are the concerns of emancipa-

tory education. Freire's pedogoqy makes "oppression and its causes objects
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of reflection" (Freire, 1970, p. 33). An act is oppressive "when it pre-

vents men from being more fully human" (Freire, 1970, p. 42). To further

explicate the notion of oppression, I need to give a genera' sketch of the

social structure that would be termed oppressive.

Society and the '',Abject

A view of the world as static and unchanging is seen by Freire as

false consciousness and an indication of domination. The subject (person),

because of this fixed nature of the world, must adapt him/herself to the

structure. Social forces exist over which the person has no control.

Authority in various forms, institutional, managerial, political, individ-

ual, etc., is a force unquestioned regarding its origins and nature; and

its legitinatien rests partly in the subject's blind acceptance of it. and

partly in its shear "strength /power" against any form of opposition. A

society in which the members exist in an unchanging world, in which they

are powerless, and `in which they recognize an unchallenged authority is

dominated, ruled by force that controls (consciously/unconsciously) and

overwhelms the nenbers of that society. As Freire states it, the person

is "submerged" in reality, unatle to perceive the interests of the oppres-

sor-society.5 It becomes the task of emancipatory education to unmask the

"seeming constraints" and work through the "contradictions" of society.

The interest of emancipatory educational praxis 1,es in the "emergence" of

the subject along with his/her critical capacity to transform the world

(Freire, 1970, pp. 43-56).

The sublet in Freire's nodel dews social reality as a production of

individual or group effort, and hence changeable. Change is an invariant

condition of lift, itself. The transforlation of the oppressive context is
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an historical tusk, a task For len" (f refire, 19/0, p. 36). This trans-

formdtion of the Lontext is praxis. Praxis is seen as "reflection ,end

action upon the world in order to transform it" (Freire, 1910, p. 36).

1,othontic liberation (the process of humanization) is praxis (Freire, 19/0,

p. t,6).

the sibject is always in co,Itext, a concrete, existential situation.

The only "gi\,ens" in life for the individual are birth and death. The

historical-biographical reality within these two points belong to the indi-

vidual, and the individual creates him/herself by the choices they make.

". . . there is no history without men, and no history for men; there is

only history of men, made by men and (as Marx pointed out) in turn making

them" (Freire, 19/0, p. 125). The social context shapes consciousness

of self.6 Responsibility for historical-biographical life belongs to the

subject. The fullness of freedom is not present until there is an aware-

ness of freedom (total responsibility for one's life), a commitment and

dedication to that freedom in self and others, and action on that under-

standing and commitment (critical consciousness and praxis). The percep-

tion of self as autonomous, in control of and responsible for personal

life-in-context implies, or assumes, that society is changing and change-

able. The subject exists in the society, is co-existent with it, and is

partially defined by it. It is the subject's co-existence with reality

that is "life". Intervention in reality brings about changes and goes

beyond mere adjustment or adaptation. The intervention, the integration

with context, is the critical capacity to "make choices and to transform

that reality.?

The link between consciousness and context (social context) is crucial

to an understanding of Freire's framework for emancipatory education.



!1,warcnoss of social forces; social "constraints" on the subject, reflection

udon those forces/constraints, and the capacity to transform that context

is praxis. 'inder,,tanding of how ,,e are shaped by these forces, and the

fact that we are shaped by these forces b:,gins the process of emincipdtion.

A subject, unaware of self as a "controlling agent" of his/her life,

does not act in that life but is acted upon and is an "object" of social

reality, propelled by social forces. Rut awareness of these forces, and

consciousness of the nature of these forces enables the subject to take

part in self-formation and the formation of society.8 Consciousness here

recognizes intentionality (i.e., will) as essential to self-formation.

Consciousness here is "turned in upon itself" (self-reflection) and has an

emancipatory interest (cf. Freire, 1970, pp. 66-/).9

Habermas (1971) re-introduced the notion of self-reflection to epis-

temological reasoning. Similarly, Freire introduces the notion of con-

sciousness to the realm of education as a means of gaining knowledge of

self-in-context. This means of gaining self-knowledge has a definite eman-

cipatory intent. Thus the notion of self-reflection on the self-formative

process as a methodology of critical science, is of crucial importance in

understanding the thought cf both Habermas and Freire (cf. Habermas, 1971,

p. 212).

This awareness of the self-formative process brings Freire to the

power of words, the use and analysis of language. "To exist, humanly is

to name the world, to chancie it. Once named, the world in its turn re-

appears to the namers as a problem and requires of them a new naming. Men

are not built in silence, but in word, in work, in action-reflection"

(Freire, 19/0, p. 76) .10 Thus, naming Lhe world creates the opportunity

to transform the world. The interrelationship here is essential:
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word=work-praxis. Action alone is mere acts.vism. Reflection alone is ver-

balism ( Freire, 1970, p. 75). Naming the world is not prescribing, not

sloganizing, not naming for another. It is done by the self-reflective

subject and furthered by dialogue. It is not the right of a privileged

few, but the right of everyone.'' This is Freire's "theory of dialogics"

which will be discussed within the context of emancipatory education that

follows.

The Educational Context: TeacherStudent

With Students-Teachers

Having defined the person-in-context, I will now turn to the educa-

tional process and develop the implications this view of the person has on

Freire's educational praxis.

In analyzing the educational context, Freire defines the teacher-

student relationship as having a fundamentally "narrative character." This

relationship has the teacher as "narrating subject", and the students as

"patient, listening objects". Whatever the content of the narration, in

the process of being narrated, it becomes "lifeless and petrified", and

thus alienating (Freire, 1970, p. 56). The words used in the narration

are powerless, meaningless and abstract. They lack the power of transfor-

mation. Memorization of isolated facts are deposited (the "Banking Con-

cept" of education) within the object.'2 Teacher-students exist as contra-

dictions, opposing forces. Slogans and "communiques" are handed down to

the students. Communication is vertical. Emancipatory educational praxis

seeks to reconcile the contradiction between teacher-students so that both

are "simultaneously teacher and student" (Freire, 1970, p. 58).
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The tdch.-r-,,tndent L,mtrddiLtion is rolved by hrpdking the vertical

patterns of cv ulunicati on Linti ogic putt ern

A

over

B dnd establishing a horizontal relationship (Dialogic

A with B = co;Amunication/intercowunication) (Freire, 1973, pp. 45-6).

The banking concept of education is based on a distorted understanding

of subjectivity and objectivity, i.e. the separation between acting sub-

jects and objects of experience. Freire states that

Implicit in the banking concept is the assumption of dichotomy
between man and the world: man is merely in the world, not with
the world or with others; man is spectator, not recreator. In

this view, man is not a conscious oeing; he is rather the posses-
sor of a consciousness: an empty "mind" passively open to the
reception of deposits of reality from the outside world.- For
example, my desk, my books, my coffee cup, all the objects before
me -- as bits of the world which surrounds me would be 'inside'
me, exactly as I am inside my study right now. This view makes
no Distinction between being accessible to consciousness and
entering consciousness. The .Y.stinction, however, is essential:
the objects which surround me are simply accessible to my con-
sciousness, not located within it. I am aware of them, but they
are not inside me (Freire, 1970, p. 62).13

The educator's role within the banking concept is that of one who

r,2gulates "the way the world 'enters into' students". He/she organizes

the process of learning, and in a real sense, controls the learning pro-

cess,14 in order to make

deposits of information which he considers to constitute true
knowledge. And since men 'receive' the world as passive
entities, education should make them more passive still, and
adapt them to the world. The educated man is the adapted man,
because he is better 'fit' for the world (Freire, 1970,
pp. 62-63).

From the beginning to end, the process is in the control of the educator/

teacher.15 There are two stages to this process of planning for the learn-

ing situation. In the first stage, the educator "cognizes a cognizable
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object" while preparing lessons, and in the second stage the teacher

lectures to his/her students concerning that object. The students receive

these messages given by the teacher, and perhaps memorize them, but they

are not called upon to "know", to actively engage in thinking. There is

no need for students to practice any "act of cognition" because the object

of cognition belongs to the teacher rather than being a "medium" which

evokes critical reflection of both teachers and students. Thus, "in the

name of 'preservation of culture and knowledge' we have a system which

achieves neither true knowledge not true culture" (Freire, 1970, pp. 67-

63).16

The notion of "objects of experience" as being media which evoke cri-

tical reflection, critical thinking on the part of both teacher and stu-

dents emphasizes communication between teacher and students, and it is in

communication (dialogue) that meaning is arrived at. Thus, the teacher's

thinking is

authenticated only by the authenticity of the student's thinking.
The teacher cannot think for his students, nor can he impose his
thoughts on then. Authentic chinking, thinking that is concerned
about reality, does not take place in ivory tower isolation, but
only in co.:Imunication. If it is true that thought has meaning
only when generated by action upon the world, the subordination
of students to teachers becomes impossible (Freire, 1970, pp.
63-64).17

Hence, social reality (context) becomes the text-analogue for investigation

(cf. Koetting, 1979, Chapter II). However, Freire's intent here is to go

beyond intersubjective understanding ( meaning; Verstehen). His pedagogy

is action-oriented, i.e. meanings must lead to "taking action on" tne new

meanings. If no action is taken, we are left with "mere verbalism". Yet

intersubjective communication, mutual understanding is essential in that

it is necessary for emancipation.
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The notion of teacher-student with students-teachers is important in

understanding the social relations of the educational conte, and also in

understanding the emancipatory intent of Freire's pedagogy. Traditionally,

the idea of teacher-students has established a contradiction (tension) in

the way that education is understood. The notion teacher-students estab-

lishes authority/power wherein a teacher is viewed as having knowledge and

therefore "teaches' people (students) who do not have that knowledge. The

banklfic cept of education is quite clear here, and how a teacher pre-

pares for teaching is clear alto. The instructional design model, as a

means of organizing the instructional process, would be effective in this

view of education. Freire refers to this process as "anti-dialogic" be-

cause it establishes a vertical pattern of communication.

A

over

B = handing out Lurimuniques.

This contradiction (teacher-students) is resolved by establishing a hori

zontal relationship/pattern of communication within the educational context:

A with B = communication/intersubjective communication. This is the dia-

logical model. The social relationships within this context are seen as

teacher-student with students-teachers, meaning that the teacher

is no longer nerely the one-who-teaches, but one who is himself
taught in dialoTie with the students, who in turn, while being
taught also teach. They become jointly responsible for a process
in which all grow. In this process, arguments based on 'author-
ity' are no longer valid; in order to function, authority must
be on the side of freedom, not against it. Here, no one teaches
another, nor is anyone self-'caught. Men teach each other,
mediated by the world, by the cognizable objects which in banking
education are 'owned' by the teacher (Freire, 1970, p. 67).

Thus, in one phrase, teacher-student with students-teachers, Freire has

radically altered the conceptual understanding of social relationships

301



within the educational context. In re-naming the subjects involved in the

context, the context can be transformed. In order for the transformation

to take place, however, subjects within that context must act on the new

understandings, the new meanings. The praxis is inseparably inherent in

the theory.

Problem-Posing Education and Consciousness

Imposing "knowledge" from above (depositing communiques), pre- packag-

ing reality to be learned by students is the form learning takes in the

scientifically-oriented view of education. The starting point in emanci-

patory education is the "problem-posing" view, i.e. the situation involved

in the learning process is posed to the subjects as problematic. Thus, not

only is consciousness of "objects" a focal point, but consciousness turned

in upon itself (self-reflection) and the subject's relationship to the

"objects" and its own awareness, results. This greater awareness of self

in rt.ation to what is being learned is enancipatory praxis. "Acts of cog-

nition" are the aim, not "transferral of information" (Freire, 1970, pp.

66-67). It is thus through dialogue that the new relationship of teacher -

student with students-teachers is formed.

Since, in this view, the person is not seen as the absolute center of

consciousnes, (recognizing the social determinants of consciousness), eman-

cipation cones from a critical awareness of one's context, and taking ac-

tion on that awareness (praxis), mediated by the world (context). Problem-

posing education, as a method, insures constant re-formation of reflections

by the teacher-stur-nt. Students-teachers, no longer passive recipients

of communiques, are now seen as "critical co-investigators in dialogue

with the teacher" (Freire, 1970, p. 68). The teacher-student constantly
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re-considers the "content" of dialogue as the students-teachers present

thefr4 own interpretations and understandings.

The role of-the problem-posing educator is to create, together
with the students, the condition -.der which knowldge at the
level,of the doxa is superseded ,y true knowledge, at the level
of the logos (Freire, 1970, p. 68).

And this leads to "emergence of consciousness" and "critical intervention

in reality" .18

The problem-posing praxis of education uses the existential context

of the subject, the concrete historical-biographical context, as its

starting point. Students-teachers develop their "power to perceive criti-

cally the way they exist in the world with which and in which they find

themselves; they come to see the world not as a static reality, but as a

reality in process, in transformation" (Freire, 1970, p. 71). The rela-

tionship between theory and praxis is drawn into focus when the subject

becomes aware that his/her perception of him/herself in context influences

his/h2r action within that context.

Problem-posing education has no set systematized body of knowledge to

be "handed down" or "distributed to" students. Knowable objects - always

contextually based - mediate the teacher-student, students-teachers as sub-

jects within the learning process. The dialectical relationship of these

subjects is established in dialogue. It is the subject's perception of

context (knowledge object) that is brought forth in the dialogue and open

to critical reflection.

It is only within an educational context that "allows for" the sub-

ject's interpretation of his/her reality (context) that eman:ipatory edu-

cation can take price. The form or presenting- that interpretation will be

addressed later in this paper. The important understanding at this point

in my discussion ;s that ohen the suhject is given opportunity to present
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his/her vier' or ioterpretation of reality, this interpretation is open to

critical reflection through dialogue. In a scientifically-oriented view

of education, the subject's interpretation of reality is usually not ad-

dressed, or, if it is, the questions asked by teachers are so structured

that very specific answers are required, and if the student does not re-

Spond with answers that hfit" the questions with predetermined "right"

answ-Ts, the student is "wrong".

The rightness/wrongness of responses to questions, although perhaps

legitimate within a scientifically-oriented model of education, is a sim-

plistic reduction of the learning process when the notion of Verstehen is

introduced. When the method Verstehen is acknowledged as a valid form of

reasoning (cf. Koetting, Chaper II), rightness/wrongness can only be deter-

mined in terms of adeq_acy and accuracy of interpretation, which allows

for, or acknowledges, diverse expression. Diverse expression of responses

to questions needs critical analysis of those responses, and hence the need

for a critical science. Critical science has its roots in dialogics and

"critical thinking" which are characteristics of emancipatory educational

praxis.

Theory of Dialogics and Critical Thinking

For Freire, dialogue is the "encounter between men mediated by the

world, in order to name the world" (Freire, 1970, p. 76). There are cer-

tain conditions required of subjects who enter into dialogue:

1. a profound love of men

2. humility

3. an intense faith in man (this is an a priori faith in the person)

4. trust (established through dialogue)
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5. hope (rooted in the person's incompleteness, and recognition

of that incompleteness; constant search)

6. critical thinking (Freire, 1970, pp. 78-82).

These requirements demand total commitment to the process of dialogue

from those who choose to enter into the dialogic relationship. They are

neither naive nor unworkable. They become, for subjects engaged in emanci-

patory praxis, a basic orientation to life.

The term critical thinking, as a necessary element in dialogue, needs

to be-pursued and delineated further. Critical thinking is thinking which

discerns an individual solidarity between the world and men and
admits of no dichotomy between then -- thinking which perceives
reality as process', as transformation, rather than as static
entity -- thinking which does not separate itself from action, but
constantly imm-erses itself in temporality without fear of the
risks involved. Crltic?1 thinking contrasts with naive thinking,
which sees 'historical tine as a weight, a stratification of the
acquisitions and experiences of the past', from which the present
should emerge normalized and 'well-behaved'. For the naive
thinker, the important thing is accomodation to this normalized
'today'. For the critic, the important thing is the continuing
transformation of reality, in behalf of the continuing humaniza-
tion of men (Freire, 1970, p. 81).

Dialogue requires critical thinking anq is capable of generating cri-

tical thinking. Communication is based on dialogue, and education is based

on communication. Communication is concerned with meaning, understanding.

Relating this notion to Habermas' theory (1971), the practical interest of

arriving at mutual understanding is in evidence. Relating understanding

to critical thinking and interpretation roots emancipatory education in

the critical sciences. In the critical sciences, the paradigm for knowl-

edge is no longer the "observation" but the "dialogue" (Habermas, 1973,

p. 11).19

When both teacher and students address their "act of cognition" to

the mediating object, then the contradiction between them is able to be

resolved. Thus,
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the dialogical character of education as the practice of freedom
does dot begin when the teacher-student meets with the students-
teachers in a pedagogical situation, but rather when the former
first asks himself what he will dialogue with the latter about.
And preoccupation with the content of aialogue is really preoccu-
pation with the program content of education (Freire, 1970, pp.
81-82).

Within an anti-dialogic model (e.g. banking education, scientificaily-

oriented education, the instructional design model), the question of curri-

culum content is seen as program-content which the teacher will present to

his/her students. In organizing the program for study, the teacher, in

essence, has designed and answered his/her own questions concerning that

content. Within a dialogic model (problem-posing, teacher-student with

students-teachers), program content of education is neither a gift nor an

imposition (i.e. bits of informatior/data), but rather the "organized,

systematized, and developed 're-presentation' to individuals of the things

about which they want to know more" (Freire, 1970, p. 82). Thus, the tea-

cher's role is to "dialogue" with students-teachers about their view of the

world, rather than impose their own view on them. The teacher-student must

realize that the students-teachers' view of the world, manifested by their

action, reflects their "situation in the world" (ct. Freire, 1970, p. 85).

In order to determine the curriculum content of education, we must turn to

the reality which "mediates" individuals, and to their preception of that

reality as held by eachers and students (cf. Freire, 1970, p. 86). This

is a radically different view of the educational process than that found

in the instructional design model (e.g. Kemp, 1977; Banathy, 1968; Gagne

and Briggs, 1974, etc.), wherein the process itself is pre-planned by the

teacher, with minute, specified outcomes, and the emphasis is on the final

product structured according to those stated outcomes. The instructional

design model does not admit of, nor allow for varying interpretations of
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symbols, much less critical analysis. There is no need for critical anal-

ysis when ends are very specifically defined.

The individual's perception and articulation of reality that "medi-

ates", or intervenes in their lives becomes the "subject matter" for anal-

ysis when re-presented to the individuals' and posed as a problem. This

reality needs to be seen as a problem before it can be acted upon and the

context transformed. The context cannot be transformed until subjects

understand that they have the capacity to intervene in their own context

and change that context. They then need to take action on their under-

standings (cf. Freire, 1973, p. 48).

Curriculum Content: Thematic Universe

and Generative Theme

In the dialogic theory of action, where subjects meet in cooperation

"to transform the world" (context), all are responsible for curriculum

content. This content is based on the "thematic universe" of students-

teachers. The thematic universe represents the students-teachers' "pre-

occupations" within their context, the "things about which they want to

know more", and also their perception of that context. These themes are

"organized, systematized, and developed", and then "re-presented" to then

posed as problems (Freire, 1970, p. 82).

The form this process takes would Benin with the problem-posing con-

text.2° This means asking questions and also "calling into question". It

Is an unmasking of "social constraints" and, gong a step further, ques-

tioning the reasons why those constraints exist. This is accomplished by

constructing "generative themes". A generative theme, based on students-

teachers perc.,ptions of their world, established through di''ogue, could
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be concepts, phrases, works, etc., that are chosen and analyzed in two

stages: codification and decodification.

The first stage, codification, consists of re- presenting the "object

of reflection" to the subjects in a form identifiable to them, and related

to their experience. For example, Freire used photographs and drawings

depicting the existential situations of the people with whom he worked.

The visuals used were familiar to his ;ubjects because they contained situ-

ations and events based on the subjects' own descriptions of their life-

situations. These "codified" visuals become the objects that mediate the

subjects in their critical analysis. the codifications become "cognizable

objects, challenges towards which the critical reflection of the decoders

should be directed" (Freire, 1970, p. 107). The cognizable objects (visual

re-presentations of the subjects in life-situations), posed as problems to

the subjects, depict the situationality of the subjects. Self-reflection

upon this situationality is reflection about the very "condition" of exis-

tence, namely, "critical thinking by means of which men discover each other

tc be 'in a situtation" (Freire, 1970, p. 100). When this situation (con-

text) is seen as an "objective-problematic situation", subjects reach the

stage wherein the ability to intervene in their self-formative, historical

context becomes a possibility.

Intervention in reality -- histori:-al awareness itself -- thus
represents a step forward fron emerience, and results fron the
conscientizacao of the situation. Conscientizacao is the deep-
ening of the attitude of awareness characteristic of all emer-
gence (Freire, 1970, po. 100-101).

The second stage of analysis, decodificat4on, consists of teacher-

student, students-teachers reflecting critically (dialogics) on the

mediating objects (e.g. visuals) thus externalizing their "thenatics" and

consequently making "explicit" their "real consciousness" of the world

3os
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(Freire, 1970, p. 108).21 During this time, through dialogue, interpreta-

tions are challenged and understandings questioned, constantly posing the

object of discussion as problematic. Through this process, which Freire

refers to as "conscientization", subjects can arrive at a greater awareness

of the social context which forms their lives, and aIso create awareness of

their capacity to intervene and transform it.22

The process of decoding the mediating objects under analysis thus con-

sists in investigation of the subjects' thinking concerning their life-

situation. Thematic investigation, which deepens historical awareness,

becomes educational. At the same time "all authentic education investigates

thinking" (Freire, 1970, p. 101). Investigating the subjects' thinking

le ,s to further investigation, hence education and thematic investigation

are "simply different moments of the same process" (Freire, 1970, p. 101).

When subjects begin to make explicit their views of the world, they

begin to see how "they themselves acted while actually experiencing the

situation they are now analyzing, and thus reach a 'perception of their

previous perception'' (Freire, 1970, p. 108). Achieving this awareness,

reality is perceived differently: "By broadening the horizon of their per-

ception, they discover more easily in their 'background awareness' the dia-

lectical relations between the two dimensions of reality." Thus the pro-

cess of decodification brings about new perceptions and the development of

"new knowledge" (Freire, 1970, p. 108).

The Subject as Praxis

Through this learning process, the subjects involved are praxis --

the praxis which, as the reflection and action which truly trans-
forms reality, is the source of knowledge and creation . . . It

is as transforming and creative beings that men, in their perma-
nent relations with rality, produce not only material goods --
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tinyibb- objects -- but also social institutions, ideas and cun-
c,Tts (Freire, 1910, p. 91).

Thus, as js 'ho are praxis, the individual, in contrast to all other

creatures, can :erge from the word, objectify it, and in so doing, can

understand it and transform it ,rith their labor" (Freire, 1970, p. 119).

Reflection, aric! ,otisequerit a.LIon on understandings arrived at through

reflection, loads to the possibility of emancipatory educational praxis.

Individuals within this emancipatory model become responsible for the direc-

tion of their lives, and play a major part in determining the content under

investigation. 33sic literacy skills take on the dimension of giving power

to individuals in controlling their destinies, giving them access to "in-

formation" previously excluded from their experience.

Freire's concern in emancipatory education is based on transformation

of the world (context) through praxis. His praxis (action) is "informed"

and inseparable from theory. Verbalism or activism results in separating

this relationship. At the center of this view of educational praxis are

epistemological issues. Reflection and critical thinking become modes

of inquiry into the situationality of life. Freire thus allows for, or

acknowledges as legitimate, alternate forms of inquiry into social set-

tings. A radical positioning of the subject within a context over which

the person can "gain control", to unmask seeming constraints and make

decisions that transform that context, is based on critical thinking, cri-

tical consciousness.23 Critic(A thinking, subjective knowledge, truth,

"authority", the very concept of knowlege, are clearly embedded in Freire's

view. These are epistemological issues that Habermas' theory of knowledge

and interest (1971) brings into clearer focus.
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Discussion

Freire's view of education, based on critical consciousness, critical

thinking, the capacity to transform social context, the theory of dialo-

gics, etc., necessarily focuses on communication between teacher-student,

students-teachers, and also personal interpretations of students-teachers'

life-situations. These situations, posed as problems, can be critically

analyzed, new understandings and interpretations arrived at, and possible

action taken on those understandings and interpretations.

The valug,a_Freire's framework lies in his view of the learner, his

emphasis on critical awareness of life context, his belief in the capacity

of subjects to take an acjve part in changing that context, the manner in

which curriculum content is determined, and Freire's seeing as valid (and

yet open to critical analysis) subjects' personal interpretations of tieir

world. These are the very points that others have been critical of Freire's

view of education (cf. for example, Stanley, 1978 and Berger, 1976).

Stanley's (1978) critique of Freire's view of education is posed in

the form of two problems: the problem of utopianism, and the problem of

unanticipated social consequences. I would like to explore each of these

problems in turn.

The Problem of Utopianism

According to Stanley, utopianism is evident in Freire's uncritical

tendency to view the notion of literacy as the "key to liberation and a

life of rational action for all persons. This is to say that he does not

apparently take much note of the complexities, much less the dark side, of

the notion of liberation itself' (Stanley, 1918, p. 227). The notion of

liberation/emancipation contains certain ambiguities that Freire has not
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dealt with. In what way does consciousness contribute to the subject's

making his/her own world and controlling his/her own context? Is not

literacy, the notion of."naming the world in order to transform the world",

too simplistic and insufficiently explicated by Freire in order to legiti-

mate his emancipatory model of education?

To make a simple equation of "literacy :ducation
i- critical conscious-

ness = liberation" reduces Freire's complex view of education to an input/

output view. There are no "guarantees" in Freire's view that emancipation

of the subject will result. The subject must take action on his/her new

understandings, 1 hence bring about personal liberation. It cannot be

done for the subject by anyone other than the subject. What Freire states,

however, is that in personalizing the world, in naming the world, in be-

coming aware that social structures are not rigidified and "the way things

are", the possibility for personal change, and hence social change is in-

creased. the creation of culture according to subjects' view of society

is in the hands of those who make up that culture. What is thus "non-

utopian" in Freire's view is the political nature of education, and the

resultant impact critical consciousness can bring to bear on that aware-

ness:

Irrespective of its most obvious functions such as the sorting
out of children into occupational categories and teaching curri-
culum, the essential feature of schooling according to Freire, is
the formation of a child's consciousness. His perception of him-
self and the world in which he lives, his ability to act upon, to
control and to transform the social world are developed within
the school. The organization of knowledge and the particular
pedagogical relationship which it entails and utilizes becomes
political elements in a system of social control. Thus the eco-
nomic and political power of the dominant classes is converted
through education into the individual's self and social aware-
ness. Through his analysis of traditional forms of 'banking
education', Freire contributes to the argument about how cultural
hegemony may operate through schooling, and pots forward the pos-
sibility of forming a counter hegemony through education (Mac-
Donald, 1977, p. Ill).
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The relationship between literacy and action, according to Stanley

(1978) also contains the possibility of latent elitism:

He who believes himself to understand the dimensions of true con-
sciousness, whatever they are, must necessarily -- however tem-
porarily, -- play the role of an elitist quidinlj the unenlightened
to their proper destiny. Freire's views . . . place an extra-
ordinary emphasis upon education as an instrument of liberation
(pp. 228-229).

This criticism of the latent elitism in Freire's thinking is more force-

fully stated by Berger (1976). Berger's critique sees in Freire's writings

a "hierarchy of consciousness" wherein cognitive "superiority" is estab-

lished: "The cognitively superior individual is, by virtue of his con-

sciousness, at a higher level of freedom, and thus of humanity" (pp. 124-

125). Berger's thinking rests on the notion of "information," i.e., if we

talk in terms of information that a person has in comparison to another,

then, indeed, a hierarchy can be established. For example, a teacher has

a specified body of information that he/she teaches to students who sup-

posedly do not have that information. Yet students also have a body of

information. They are not vessels to be filled (deposits). It is not a

question of quantity or quality. I believe Berger misinterprets Freire's

notion of expanded consciousness. Freire is not concerned with a "cogni-

tive hierarchy". He is concerned with the subjects understanding of, per-

ception of, and interpretation of his/her world (context). In critically

analyzing fhese understandings, perceptions and interpretations, the intent

is to pose these views as a problem and bring then to the consciousness of

individuals so that action (cultural action for freedom) can be taken on

these understandings. It is in the action taken that the possibility for

emancipation from constraints can he brought about.

I need to point out also that in determining curriculum content,

within Freire's view of teacher-student with studenLs-teachers, all share
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in the development of that curriculum. The teacher-student has the right

to "pose as problematic" existing reality, to question and "call into ques-

tion" views and interpretations of reality, and this hold- equally for

students-teachers. This is so because educational content is dialogical.

Hence the teacher-student also has the right to "participate by including

themes not previously suggested" (Freire, 1970, p. 114).24 The theory of

dialogics as outlined by Freire cannot be practiced by a person who per-

ceives him/herself as "cognitively superior" to the subjects with whom they

interact. Reviewing the characteristic of dialogics (cf. Freire, 1970,

pp. 78-82), if these features become part of the dialogic event, an elitist

or superior attitude can be minimized. This admits that feelings of super-

iority may arise, but viewed within an overall framework of emancipation

and validity of personal knowledge subject to critical analysis, the dan-

gers of elitism can be lessened. Thus, the potentiality for elitism in

Freire's "rhetoric" (as Stanley claims) is indeed a danger, yet the char-

acteristics of true d,aloque as outlined by Freire work toward eliminating

that danger.

The Problem of Unanticipated Outcomes

The second problem with Freire's thought raised by Stanley is the

problem of unanticipated outcomes, i.e.

Freire does not go far toward exploring the practical implica-
tions of his literacy program for the larger orders of society
and culture. Without benefit of such sociological extrapolation
of possible consequences, there is much risk in heeding the call
to cultural revolution (Stanley, 1978, p. 230).

Stanley states, for example, that Freire's sense of literacy education will

not mean the same thing for all people. Thus, the profound energies un-

leashed by emancipatory education could bring about destabilization and the

"recapitulation of past forms of oppression" (Stanley, 1978, p. 231).
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The unanticipated outcomes, whatever they might be, need to come about

if the underlying assumptions of Freire's view of education are accepted as

valid. The inability of Freire's view to predict allt,e social outcomes

and ramifications is not a limitation of the view itself, but a limitation

if seen within a world-view of scientifically-oriented, empirical model

of the educational process. Thus acceptance et Freire's view contains a

notion of ambiguity of outcome. Resu'ts within his view cannot be irntally

predicted without destroying the emancipatory intent. If we could control

outcomes, we would have an empirically verifiable process of education.

Yet this is clearly not Freire's view. A willingness to accept such ambig-

uity of possible outcomes is necessary if Freire's model is accepted and

put into practice.

"Naming the world", as a step toward literacy education within Freire's

model, a step toward world interpretation and creation by students-teachers,

is a personal activity that has social implications. How individuals per-

ceive their world and communicate that perception influences behavior.

Learning to "read and write", i.e. to communicate, goes beyond simple "word

recognition" and "reproduction" of existing symbols.

Either one stays on the side of operationally defined efficiency

standards of literacy or one makes one's way to a larger view of
what literacy means. In that case one finds oneself well beyond
the confines of technical definitions; one is in the domain of
social and political philosophy . . . sooner or later one must opt
either against a stdtus quo or for it and its possibilities. To
do neither is to default on one's freedom of decision by becoming
a literacy technician at the service of the highest bidder (Stan-
ley, 1973, pp. 213-220).

A non-technical conception of literacy education, and more generally for my

purposes, of education, can be seen when literacy (education) is not treated

simply as a "ultilitarian technique but as a composite of skills orientea to

the achievemeht of a certain quality of personal consciousness (Stanley,
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1978, p. 220). Criticai understanding of the world, and the subjects life

within that world, is of utmost importance in the daily living-out of exis-

tence.25

In view of my paper thus far, Freire's emancipatory model of education

takes into consideration the personal interpretation of the world by stu-

dents-teachers. These views are seen as valid regarding forms of knowledge

about the world. Yet the dimension of critical thinking, critical con-

sciousness, as a form of rationality, a wiy of arriving at personal knowl-

edge, poses these interpretations as problematic. There is no one intc_r-

pretation that is the valid interpretation. The learning experience thu3

cannot be pre-packaged for students. There are only possible interpreta-

tions, and these are open to critical analysis. The existing world, and

teacher-student, students-teachers view of that world become ti2 starting

point for knowledge. What is to be learned, even within existing curric-

ula, is thus determined by the teacher-student with students-teachers. The

critical issue here is to begin to develop ways in which students-teachers

can become involved in the planning process. Freire's framework offers

a radical alternative (interpretation) to existing forms of education.

His position may indeed be regarded as "utopian". Yet those who dismiss

Freire's view in that it is

Naive and unrealistic, might perhaps consider the substance of
the nature and faith upon which their own optimism and idealism
rests. For to argue that his views are acceptable in theory but
not in practice is to admit one's owr failure to exercise control

over such relationships (Denis Gleeson, as quoted in MacDonald,
1977, p. 85).

In Freire's emancipatory model there is no complete knowledge as such,

but rather a "knowledge object" that mediates teacher-student and students-

teachers as subjects in the knowing process. Dialogue, i.e. the theory of

dialogics thus establishes tine epistemological relationship between these
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subjects in the knowing process (cf. MacDonald, 1977, p. 83). Although

there are no complete "bodies of knowledge" as such, there are many sources

of information that can be brought to bear on the learning process, along

with students-teachers' interpretations and views of reality. Educdtional

media can provide those various sources of information. The final section

of this paper will point to the implications,and conceptualization of edu-

cational technology as they relate to the learning process that I have

discussed thus far. I will argue that the field of educational technology

has much to offer education within the framework of Freire's model of eman-

cipatory education. This will demand, however, a re-thinking, a re-concep-

tualizing of the basic concepts used in educational technology, and will

necessarily emphasize students-teachers' production of materials as valid

interpretations of their view of reality for analysis within the learning

context.

Part II: Implications and Discussion of Freire's
Emancipatory Model for the Field of
Educational Technology

In this section of my paper I want to continue constructing an argu-

ment for the necessity of expanding the conceptual base for the field of

educational technology. I want to expand the theoretical base, which is

essentially behaviorist theory, to include alternative forms of rational-

ity. This sectioo will also make explicit the implications for educational

technology that I see within Freire's emancipatory model of education.

I have presented one possible alternative framework of schooling, a

framework which I believe begins to address complex issues in the field of

education generally, and the field of educational technology in particular.

Within the area of educational technology the dominant, accepted theoretical
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base for undorstanding education is the behavioral framework. To expand

this theoretical base will necessitate reconceptualiring our underlying

vie Ns Ind assumptions about education in order to incorporate more radical

dnd divergent views other than those commonly accepted (i e., the scienti-

fic, behavioral view of schooling). If I acknowledge and accept that there

are altrnative modes of rationality other than the empircal mode -(cf.

Koetting, 1979; Hdbermas, 1971, MacDonald, 1975a, Eisner, 19/9), then I

acknowledge and accept that those involved in inquiry are capable of making

valid knowledge claims, yet these claims are open to analysis and critique.

Thus the limited view of the subject (learners) in behaviorist theory (re-

active agent to stimuli) is expanded to an active subject capable of en-

gaging in inquiry.

Freire's emancipatory model of education provides us with an alterna-

tive conceptual framework for viewing schooling. His views are radically

divergent from those commonly held within education generally. The value

of Freire's model lies in his understanding of the "subject-in-context" (a

critical concept in educational technology in need of reconceptualization),

his notion of critical thinking (critical reflection on individual circum-

stance/context), the subject's capacity to transform his/her context, and

the organization and decision making regarding curriculum content. Seeking

knowledge about one's self and/or the world, and most importantly, one's

relationship to that world, for Freire is thus a very active process,

as opposed to the passive, or re-active process of behaviorist learning

theory.26 Freire's view not only acknowledges diverse modes of rational-

ity, but from the point of view of chosing curriculum content, allows for

the students-teachers' view to be accepted as legitimate, yet open to

critical analysis.
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In the remainder of this paper I will be concerned with providing one

possible alternative interpretation (direction) and reconceptualizatlon of

certain underlying assunotions of the field of educational technology. My

emphasis will be on the notion of knowledge vs information, the subject-in-

context, educational media27 as sources of information and tools of commun-

ication for curriculum development and evaluation of the instructional pro-

cess, and the notion of emancipatory educational praxis.

The Need for an Expanded Theoretical

Base in Educational Technology

The need for an expanded theory-base in educational technology is re-

lated to the underlying assumptions mentioned above. The behavioral theory-

base of educational technology is a limited view of education and places

limitations on how one generates/arrives at knowledge, how the subject is

understood, and hcvf curriculum is organized for instruction. Educational

technology ,-elies heavily on this one mode of rationality (behaviorist

theory). The very nature of behaviorist theory structures the learning

situation to insure learning of information. The subject is reduced to a

re-active agent in the learning situation, and curricula are pre-packaged

and determined by "experts". There are alternative views of education

other than that found in the Jehaviorist tradition. Behaviorist theory is

one possible interpretation. Yet our field has accepted behaviorist theory

as the only theori for using media in education.

The behavioral model is reductive, i.e. it takes a very complex social

reality (viz. education) and oversimplifies this reality by operationalizing

the notion of intormation," and structuring the learning environment in

such a way that incremental "knowledge" can he attained and measured. Thus
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certain students receive certain treatment(s) so that certain behavior(s)

will result. This model does not acknowledge self-reflection (interpretive

understanding) or critical analysis. "Knowledge" (information) has been

pre-determined, and there is no allowance for deviation from predefined

answers. The behavioral model (e.g. instructional design model) has a con-

stitutive interest in control (cf. Koetting, 1979, Chapter III). A control

model applied to education is an inadequate model when understanding of

human behavior is our intent. A control model limits the possible respon-

ses that students-teachers can make when pursuing knowledge.

An expanded theory-base will allow the field of educational technology

to stay in the main current of educational th-ory. This would, at one end

of the continuum, keep us rooted in the behaviorist tradition, and at the

other end of the continuum, open the possibilities for dialogue with cci-

leagues in academia who are working in a humanistic, or more radical frame-

work of education. An expanded theory-base would thus be of primary impor-

tance to university/college instructors in colleges of education, and media

specialists at the local level, who daily work with teachers with diverse

philosophies and frameworks of education.

The Thought of Paulo Freire: Basis for

Reuonceptualizing Theory

One option for reconceptualizing the underlying views and assumptions

in educational technology that I have argued need to be reconceptualized

lies in Freire's emancipatory model of education.29 Freire's view of

knowledge regards the subject as being active in the pursuit of knowledge,

capable of engaging in dialogue and having valid perceptions and interpre-

tations of the world. This view of the subject stands in opposition to the
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view of the "learner" in behaviorist theory, wherein the learner is, in

reality, a passive receptor of information that has been "programed" for

him/her. The subject for Frei re is capable of valid reasoning and inter-

pretation, and at the same time the subject's views are open to critical

analysis, which is carried out in the dialogic relationship.

Knowledge within Freire's view is arrived at through diverse forms of

inquiry. "Knowledge" (information) within educational technology is ar-

rived at through inquiry that has a constitutive interest in control. This

form of inquiry, -;ted in behaviorist learning theory, is inadequate as

the sole method of investigation for a field of study that must concern

itself with symbol systems. Symbols are subject to interpretation, not

"right or wrong" meanings. Meanings are determined through interpretive

understanding (cf. Koetting, 1979, Chapter II), and various interpretations

can be viewed as valid. Critical analysis and critical argument establish

the accuracy and ultimate validity of interpretation, and this is not based

on "authority" but on reasoning and critical thinking.

The instructional design model used in educational technology, by

its very nature has a constitutive interest in control of the process of

inquiry. In this model, what is acceptable as "right/wrong" responses is

determined and defined prior to teaching. Thus, there is no room for per-

sonal interpretation on the part of students-teachers that is contrary to

preconceived definitions of the "knowledge" (information) that is to be

gained through instruction. The scientific-rationality of certitude of out-

,comes is the important understanding here, and if it is not forth-coming,
.

if the end result (product) does not match the stated objectives, then the

system is faulty and needs to be re-structured. The teacher-student who

uses this model operates on the assumption that a "right" system can be
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devised through the manipulation of variables and the control of environ-

mental factors.

Media as sources of Information

The importance that the utilization of media has at this point in my

discussion lies not in viewing media as a source of "knowledge" that needs

to be assimulated by students and then in devising a test to measure the

success of that venture. Rather, we need to view media as sources of in-

formation that ',eed to be brought to bear on the learning process and to

be analyzed and critiqued for the particular interpretation of reality

(viewpoint/statement) it represents. This is accomplished through ques-

tioning and "calling into question," through interpretation and analysis,

and not through preconceived answers that are either "right/wrong", e.g.

objective-type tests that ask questions which are answered correctly/in-

correctly concerning specific information contained in the particular media

presentation. Thus interpretive understanding and critical thinking become

the methodologies of inquiry.

'9,e Organization of Curriculum Content

The instructional design model, as a means of organizing the learning

process, has a constitutive interest in controlling that process. Control

is constitutive of the model itself, the nature of the model. The instruc-

tional developer (teacher) makes all the decisions regarding the organiza-

tion and planning of the learning process, and this is done usually prior

to meeting students who will undergo the instruction. One primary legiti-

mating factor for using this "systematic approach" to designing instruction

is the objective nature of the results planned for. Yet methods of inquiry
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have constitutive interests. (cf. Habermas, 1911). Empirical methodology

has an interest in control. This is verified in praxis by exmaining the

instructional design model and programs that have been designed according

to the model. Knowledge is predetermined, right/wrong answers are prede-

termined, evaluation measures are predetermined, what students will "think,

feel and learn" is predetermined, by someone other tnan the students.

The major difficulty with applying a control model to the learning

process is centered on questions that point toward the "non-neutrality" of

education: "Whose knowledge is it? Who selected it? Why is it organized

and taught in this way? To this particular group?" (Apple, 1979, p. 7).

Linking these questions with the emphasis on standardization of methodology

and outcomes that is characteristic of the instructional design model, and

the model's emphasis on control of the learning process (cf. Koetting,

1979, Chapter III), any deviation from predetermined outcomes cannot be

considered. Thus all students who go through the structured learning activ-

ities of the model are expected to arrive at the same point (input-output

model). This is a rather reductionist and simplistic view of education that

poses strict limitations on what is determined "legitimate knowledge", and

how one arrives at legitimate knowledge.

If I look at alternate forms of rationality (other than the empirical-

behavioral form), I can arrive at knowledge through interpretive understand-

ing (Verstehen) and critical science (Habermas, 1971). As I mentioned

earlier, in working with symbol systems, e.g. in analyzing the language of

film, the language of video, the language of photography, visual imagery,

etc., I an situated in another mode of rationality, I am looking for inter-

pretive understanding. When these interpretations are open to critical

analysis, I an situated in yet another made of rationality, that of critical
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science, critical thinking'and drialysis. Pie 'whavioral model of i lucdtion

does not u(A!/recognire interpretive '',Ier,,tanding or critical thinking as

meth9dology.

The theory base for the instructional lesign ,,oriel flows from do oder-

ationalized understdnding of knowledge, a view of the "learner" as passive

("re-active"), a stdtus quo view of society and oilture, and an empirical

medns for evaluating outcomes (testing). Freire's emancipatory model/view

of education has a theory hdse rooted in his understanding of the subject

as active in the learning process (critical thinking), the understanding

that social structures are made by people and hence changeable, the valid-

ity of individual interpretations of reality, and the problem posing view

of education carried out through dialogue. Thus, in Freire's model, fhrc.gh

the dialogic relationship established within the classroom, the teacher-

student with students-teachers are responsible for "program content".30 To

talk about the organization of curriculum for instruction is to talk about

theory. The relationship of theory to praxis is inseparable.

Within the emancipatory model, students-teachers' involvement in the

organization and planning of curriculum content is thus insured from the

very beginning. This notion of student involvement in the organization of

content is a radical departure from tie instructional design model which

views responsibility for program content as the function of "knowledge

experts" who work with instructional developers (who are usually the teach-

ers themselves), who are working with a "value-neutral" model for organizing

curriculum materials. As I argue elsewhere (1979, Chapters II and III), the

instructional design model is not a value-free model. From beginning to

end, the instructional d(sign model has a constitutive interest in control

of the learning process.
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Paulo Freire's model of emancipatory education offers an alternative

to the instructional des,gn model used in educational technology. Recog-

nizing that Freire developed his model for teaching adult -literacy educa-

tion to members of emerging countries, his ideas can still be most fruit-

fully applied to educational theory outside the framework of literacy

education.

Freire utilizes int'rpretive and critical modes of rationality

(Koetting, 1979; Haberma,, 1971). Thus the subject within Freire's emanci-

patory model is viewed a., capable of interpreting the world around him/her

and at the same time, through unmasking constraints to emancipation (accom-

plished through dialogue, i.e. decodification) over which the subject can

gain control in forming his/her context, and exercise the critical activ-

ity of changing that context.

Within Freire's model, responsibility for curriculum content becomes

not the responsibility o' authorities or experts, but is shared jointly by

the teacher-student with students-teachers. Thus all members of the edu-

cational situation partiipate in developing content for instruction.

I need to examine alternative ways of organizing curriculum that would

be consistent with Freire's model, ways that acknowledge students-teachers

capable of having valid views of the world and at the same time recognizing

that those views are open to critical analysis. One such alternative is

the "presentation/producjon" model of organizing curriculum as presented

by Morrow and Suil (1977). This model is relevant for my purpose here be-

cause it is rooted in the unuerstanding that educational media can provide

diverse sources of information that can be utilized in the classroom, and

at the sane time provide the nedns for personal expression and interpreta-

tion of individuJl students-teachers' views of their social context. The
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theoretical view of the nature of subjects and how they learn is important

here, and is in general agreement with Freire's views as presented in this

paper. Thus for Morrow and Suid, subjects (students-teachers) are most

actively involved in the learning context from begi nning to end.

Curriculum Development and Praxis

As Morrow and Suid (1977) point out in their opening chapter, people

learn about their world and gather information about their world from a

variety of sources. When this notion of "variety of sources" is applied

to classrooms, these authors emphasize the use of media in the form of

student-production. They tell us that students learn by doing, and that

Experiences which actively engage our hands and eyes stay with
us. Perhaps the true virtue of modern culture is the rich vari-
ety of media it affords for understanding and expressing ideas
in the arts and sciences. Movies, radio, design, photography,
print, and all the other communication forms are available to us
not only as sources of information and pleasure, but as graspable
tools for active, creative, and, ultimately, educational produc-
tion (Morrow and Suid, 1971, p. 7).

The idea of learning by loing, and the notion that experience engaging our

hands and eyes stays with us is not new.31 Yet the notion of student -

prrduction of media as sources for learning is rather revolutionary in that

it acknowledges media, other than print, as legitimate sources of informa-

tion that can he used in classroom settings. It also accepts a view of the

subject as having valid perceptions of his/her world upon which action is

based. These perceptions can then become the basis fur dialogue and criti-

cal analysis.

The notion of using diverse sources of information in the classroom

expands the node of communication in classrooms in both content area and

the area of evaluation.32 For example, a subject, theme, issue, or more

generally, subject content, is the starting point for developing curriculum.
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This starting point is the concern and responsibility of the teacher-

student with students-teachers. Once the starting point has been deter-

mined,33 the next question focuses on the sources of information that can

be used in presenting information on the particular topic chosen. These

sources are divided into design, print, photography, radio, movies, tele-

vision and stage.34 As Morrow and Suid (1977) suggest, however, the cate-

gories of media that they use need to be adapted by the individualS using

the model. An important idea contained in their model is the awareness

that various sources need to be examined that can he used to present as

much information on the particular topic of discussion as possible.

Another important idea, or-aspect, of their model is that of students

producing materials that can he presented within that classroom that repre-

sent the students-teachers own views on the topic, and these views are open

to formal reaction, or critical analysis.35 Thus a form of Verstehen, or

interpretive understanding is used in the production process, and also in

the discussion and analysis of the student production. At the same time,

discussion is carried on at the level of critical analysis of the produc-

tion effort in terms of accuracy of interpretation and presentation of

ideas.36 When students-teachers work in particular media formats, they

need to know the capabilities and "language" of the media they are using.

In confronting any symbol system, Verstehen as methodology is used. In

the analysis of production efforts, the methodology of critical science is

used. In determining specific factual data or information learned from

production efforts, the empirical node of rationality can be emphasized.

Three modes of inquiry can thus be applied within this model, and cur-

riculum content can be determined by the teacher-student with students-

teachers.37 We are taken out of the adherence to the dominant mode of
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thinking in education (scientific rationality, or the behavioral mode) and

also de-emphasizing the printed node as the only mode of expression in the

classroom. We can thus more adequately provide "equal access" to informa-

tion for all students.38

Evaluation of "Educational Outcomes"

One important implication of accepting diverse modes of rationality

and the use of media as diverse sources of information is that the notion

of epistemological ambiguity will have to be recognized as part of the

human condition, and that exactitude/certitude and/or preUictability of

outcomes does not adequately represent the total criteria for all forms of

evaluating educational outcomes (as found in empirical science, and hence

behavioral science). Educators thus need to look toward alternate and

legitimate forms of evaluating educational outcomes. For example, Eisner

(1979) suggests that the acknowledgement of epistemological diversity

allows for evaluative activities that

may be experienced in one mode and expressed by the student in
another. For example, a student might read a short story and
express what she has learned or experienced from it in a paint-
ing, film, or poen. Or, conversely, a student night see a film
and express his reaction in a short story. Although such activ-
ities do occur at present, they are seldom created intentionally
and are seldom based on a realization of the interaction between
knowledge and performance systems. What I am suggesting here is
that curriculum designers can intentionally exploit the variety
of modalities humans use to conceptualize and experience the
world and to express what they have learned about it (p. 129).39

Essentially, what Eisner is concerned with is that in the field of educa-

tion, conceptually, there is a need to qo beyond a control model of organi-

zation, inquiry and evaluation, to an intersuhjective, emancipatory model

of organization, method of inquiry and evaluation. This will involve

diverse nodes of rationality and organization, and allow for a variety of
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forms of education. This will also require educators to acknowledge that

subjects (students-teachers) can have legitimate views of their world which

can becone the basis for critical analysis.

When subjects (students-teachers) becone active participants in dia-

logue, i.e. in their own learning, self-reflection on their perceptions,

and communicating those perceptions to each other become an important focus

for activity. In communicating those perceptions to each other, both the

self-reflective and critical components of rationality that are lacking in

the behavioral/enpirical model are evident and utilized here as means for

arriving at knowledge in the educational setting .40 Thus, in the educa-

tional setting, I need to accept one subject's perception as valid, just as

I need to accept another's view, and they are all as valid as the teacher-

student's view, and everyone within that setting can mediate the process

through their own views and critiques.

Self-expression and communication of ideas within a non-scientifically

oriented classroom will demand and allow for diverse modes of communicating

those ideas. Thus, as there are diverse forms of knowledge, there are also

diverse -rays of expressing, communicating, learning and evaluating ideas

and conceptions of the world. The teacher-student, as well as the students-

teachers, need to determine what kind of knowledge they are seeking, and/or

V
the nature of the knowl'edge they have arrived at.

Similarly, research iethodologies applied to the educational setting

need to he chosen with an understanding of the type of knowledge the re-

searcher wants to attain in his/her investigation. For example, if I wanted

to know

the number of words a child can spell or the frequency of inter-
action between children of different races in desegregrated
Schools, then statistical procedures are appropriate. However, if
we want to understind the relevance of the words to the child's
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particular life or the meaning of inter-racial interactions then
some form of qviltative methodology [e.g. Verstehen] . . . which
allows the researcher to obtain first ham, knowledge about the
empirical social world in question lay well be more appropriate
(Patton, 1975, p. 11).41

In other words, the empirical method of investigation would be an inade-

quate method of investigation t..) summarily investige the social setting. 42

(e.g. life in classrooms), and/or problems within that setting (e.g. the

nature of authority in classrooms, the control of knowledge in classrooms,

the nature of school work, etc.). With emphasis on outcomes (ends), the

process (means) becomes secondary, unless the outcomes have been correctly

predicted, and then the means become standard treatment. If successful

prediction and control of outcomes are our major aims, then the empirical

method of investigation and the "scientific" organization of t subject

matters would be acceptable. Yet the search for

Oijective control over the multiplicity of inte,dependent events
occurring in a classroom has led to a concentration on ever
smaller units of behavior, divorced from context and sampled in
rigorously scheduled time units (Shapiro, 1973, p. 543).4'

The emphasis on contol of classroom learning is furthered by the ex-

tensive use of.instructional (performance/behavioral) objectives, which are

based on the notion of objective validity and the scientific rationality of

empirical design (Koettinq, 1979). Needing empirical measures and data to

"prove" that stuients are leaning, e teacher structures "objective" test-

ing instruments which are easily quantifiable. Applying scientific ration-

ality to the classroom insures at least outward control of the environment

and the learning process. This has led not only to emphasizing the learning

of factual data/information, but also to the notion of teacher competency

and accountability, which is operationalized through competency-based teach-

er education programs in colleges and universities.44
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Conclusion

Reconceptualizing basic underlying assumptions of educational tech-

nology will require a change it the present praxis in our field. The phi-
.

losophical notion of knowledge as opposeci to the operationalized notio1i of

knowledge; the view of the subject as active participant in generating

knowledge as opposed to the passive, re-active view in behaviorist theory;

the joint responsibility of organizing instructional content as opposed to

"knowledge experts" or instructional developers organizing instruction

divorced from students' needs and interests; and the means of alternative

evaluation procedures as opposed to "objective evaluation measures" based

cn performance objectives, are areas that I have discussed as needing to

be reconceptualized if I accept Freire's emancipatory model of education.

Alternative modes of rationality (e.g. the empirical, interpretive and

critical sciences) all need to be used in our educational settings in order

to understand and personalize the context in which we live and find our-

selves. Diverse sources of information, whether inside or outside the aca-

demic setting, need to be utilized to keep us informed about our world.

Self-reflection and critical thinking are crucial means that need to be

developed and utilized in school settings and seen as valid methods of in-

quiry. Epistemological ambiguity needs to be recognized not as reduction

to relativism, but as a statement of understanding our predicament as mem-

bers of human society. Exactitude and certitude are not always possible

or desirable.

Our current practice in educational technology employs a control model

of organization of the instructional process and an empirical model of in-

vestigation, b3sed on performance objectives and evaluation procedures that

measure factual information , , data. There are alternatives to this view

331



of educational technology. The teacher-student with students-teachers have

to be aware of wnat knowledge they are seeking, with what intent they under-

take their study, and the nature of knowledge at which they will arrive. We

can thus rely less on data and information remembered, and work toward criti-

cal analysis, which demands self-reflection and critical thinking.

The emancipatory Potential of utilizing media in education, as I have

argued in this paper, is based on a reconceptualization of certin underlying

conce s within our field, namely: the notion of knowledge as defined with-

in a philosophical framework that sees as valid alternate forms of ration-

ality; the nature of the subject-in-context; the organization of curriculum

content and means of evaluating educational outcomes; and the utilization

of media as diverse sources of information. These same forms of rational-

ity need to be applied in the area of research in the educational setting.

There are alternatives to our present theoretical base and praxis. The

field of educational technology, which has a great diversity of means of

presenting information, could truly revolutionize education that has as its

intent, emancipation from constraints that hinder individual and social

growth toward freedom.
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Footnotes

lAn important understanding at this point concerns the view of the sub-
ject ("learner") within the educational situation. In behaviorist theory,
the learner is viewed ciS a reactive agent, i.e., one who responds (reacts)
to stimuli presented to him/hPr (and one who does not initiate questioning).
In a humanistic, or more radical tradition, such as Freire's framework, sub-
ject; are active witnin the learning process, that is, they are viewed as
_.p able of having valid perceptions of their context (circumstance, world).
These perceptions are open Lo critical analysis. Subjects create, rather
than react to, situations that bring about knowledge. Thus critical think-
ing_ becomes the learning theory used to investigate/analyze the world. Con-

sequently, critical thinking/analysis can be compared/contrasted with other
learning theories, e.g. behavioral learning theory, gestalt-field theory,
cognitive theory, etc. The important factor to examine in such comparing/
contrasting is the analysis of the underlying assumptions of these theories
as they relate to praxis (cf. my discussion in this paper under the heading
Theory of Dialogics and Critical Thinking.).

2Horkheimer, in Critical Theory: Selected Essays (New York: The
Seabury Press, 1972), has stated that critical thinking (as part of the
activity of :ritical science)

is the function neither of the isolated individual nor of a sum-
total of individuals. Its subject is rather a definite individual
in his real relation to other individuals and groups, in his con-
flict with a particular class, and, finally, in the resultant web
of relationships with the social totality and with nature (pp.
210-211).

3Apple, in Ideology and Curriculum (London: Routledge and Kegan Paul,
1979), cites the need for a part of the curricului. field to devote itself
to the responsibility of becoming a critical science, whose "primary func-
tion is to be emancipatory in that it critically reflects upon the field's
dominant interest in keeping most if not all aspects of human behavior in
educational institutions under supposedly neutral technical control" (p.
122) .

4For Freire, the relationship between theory and praxis is action-
oriented. When the two are split, verbalism or activism result. Praxis
is not merely a substitute for the term "practice". Practice denotes "what
I do", or "what 1 should do", witho_t any necessary reference to theory.
Praxis, on the other hand, is inseparably related to theory.

5Freire's concern is with literacy education for the peoples of emerg-
ing countries. Generdily, the oppressed people are wrapped in a "culture
of silence" wherein the metropolis speaks, the dependent society listens".
he oppressed ociety receives from 1.6,0 dominant society a

pre-processed and pre-digested reality, the major avenue of trans-
mission of the reality-package being the educational system. In

the case of the pre processing of reality within the director
society the communications media in general represent the major
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source of transmission (cf. Barry Smart, Sociology, Phenomenology
and Marxian Analysis, London: Routledge and Kegan Paul, 1976, p.
170).

6Horkheimer, Critical Theory: Selected Essays, 21. cit., states it
similarly:

But there is . . . an essential difference between the individual
and society. The world which is given to the individual and which
he must accept and take into account is, in its present and con-
tinuing form, a product of the activity of society ae a whole.
The objects we perceive in our surroundings -- cities, villages,
fields, and woods -- bear the mark of having been worked on by
man. It is not only in clothing and appearance, in outward torn
and emotional make-up that men are the product of history. Even
the way they see and hear is inseparable from the social life-
process as it has evolved over the millennia. The facts which our
senses present to us are socially pre-formed in two ways: through
the historical character of the object perceived and through the
historical character of the perceiving organ. Both are not simply
natural; they are shaped by human activity, and yet the individual

perceives himself as receptive and passive in the act of percep-
tion (pp. 199-200).

71n Education for Critical Consciousness (New York: The Seabury Press,
1973, pp. 3-5)3 Freire distinguishes between adaptation and intrlration to
society. Adaptation reduces the person to an "object" of society; integra-
tion sees the person as "subject", who not nly adapts to social context,
but has the critical capacity to make choices and transform that context.

81n a behaviorally-based model of education, the concern is not with
the self-fornative process, or the formation of society, but rather with
correct responses to pre-determined "knowledge", which is based on a fixed
view of the social context and the necessity for the learner to adapt to,
or "fit into" the existing social context.

9Also, cf. Joel Spring's A Primer of Libertarian Education (Montreal:
Black Rose Books, 1975), especially Chapter three, The Growth of Conscious-
ness: Marx to Freire", pp. 61-80.

10Freire proposes that the learning context must present individuals
with the possibility of reflecting upon the "process by which reality is
apprehended" so that they can go beyond their original distorted under-
standings, i.e., beyond the seeming natural order of things (cf. Smart,
Sociology, Phenomenology and Marxian Analysis, op. cit., pp. 110 -171.

"cf. Arnold Wesker, Words as Definiticns of Experience (London: Writers
and Readers Publis"g Cooperative, 1970.

12Freire's notion of the "banking concept" of education adequately de-
scribes the educational praxis that results in applying the instructional
design model to the educational setting. See my discussion of the design



nodel, Chapter III, in Towards a Synthesis of a Theory of Knowledge and
Human Interests, Educational Tecnnolnnv and Emancipatory Education: A

TTelTrinary Toe:-.--tical Investigation and CritiguTnnpubl:shed Por.:toral
Dissertation: University of Wisconsin - Madison, 1979).

13Freire's description of the subject here is essentially a description
of the "learner" within the behavioral model of education, i.e. a pasFiye,
re-active agent within the educational setting.

14Freire's view of the "teacher" within the banking notion of education
defines the role of the teacher within the behavioral model of education
i.e., the knowledge 'expert". This 7s essentially the role of the instruc-
tional developer (usually teachers) within t.;.e field of educational tech-
nology.

15Although the rhetoric of description is forceful here (oppressor,
oppressed, domination, etc.), there is a real sense in which these words
describe the scientifically-oriented view of education, particularly with
reference to objectives, the overall utilization of the instructional design
nodel and the notion of "pre-packaged knowledge" (reality). There is no
opportunity for creative input into the instructional program within this
model, only Liirli 43] partic,pdtion by day of resp,-,ning to questions with
limited and pre-specified answers. Also see Herbert M. Kliebard, Bureau-
cracy and Curricului Theory, in William Pinar (ed.), Curriculum Theorizing:
The Reconcentualists (Berkeley, California: McCutchan Publishing Corpora-
tion, 19i).

16It is not true knowledge or culture because it is only information,
it doesn't belong to the subject, it is someone else's view of reality,
i.e. what someone else calls knowledge and culture.

17Elsewhere, Freire extends the thought in Lhe passage just quoted:

At home, as husband and father, I cannot he the owner of my wife
and children, nor at school, as teacher, can I he the owner of my
students. I cannot 'enter' into their beings in order to move
then toward the 'ways' which seem best to me. If I do so, I an
their dominator and they art? mere 'things' which I possess; dia-
logue and true love are inposible (Cultural Action: A Dialectic
Analysis. Cuernavaca, mexico: CIn0C, 1970. C1oJC Cnaderno
1004, as 000ted in Paulo Freire: A Revolutionary Dile -ind for the
Adult Fdocator. Stanley M. (,r6nos,i, ed. tRIC Clearinghouse on
OL tdlcdtion, Syracuse University, 1972).

13The students- teachers, in presenting their own interpretations and
und:rstandinqs of their 'contekt", are ndnIng tneir reality, as they per-
ceive it. For Freire, "na,linq" reality hds a "creative and transformative"
connotation. Anynne stan(!ini 7n the way of "humanization", whether con-

sciously/unronsnously, he,0 'es, in Frpire's use of the term, "the OPfrieS-
SOT". S"1 "Infrod the Torhnolonlcal Conscience, op. cit., p. 225.
Also cf. Ar-01] er, 'worls ds l':initions of 1)(67FfIce,op7Eit.
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19Habernas goes on to say that the dialogue is thus "a communication in
which the understanding subject must invest a part of his subjectivity, no
natter in what manner this may be controllable, in order to he able to meet
confronting subjects at all Oh the intersubjective level which makes under-
standing possible" ( Habermas, 1973, o. 11). Yet critical theory seeks to yo
beyond the contents of "cultural tradition". It is critical of "ideology"
and asks what l'es behind the consensus that is now arrived at and presented
as fact? What is it that supports the dominant tradition, and does so "with
a view to the relations of power surreptitiously incorporated in the symbo-
lic structures if the systems of speech and action?" See Jurgen Habermas,
Theory and Practice (Boston: Beacon Press, 1973), pp. 11-12.

20Denis Goulet, in his introduction to Freire's Education for critical
Consciousness, on. cit., draws the distinction between Freire's notion of
problem-posing education (wherein the natural, cultural and historical
reality in which the subject is ilriersed is seen as "problematic") and the
"problem- solving" view of education, wherein

An expert takes sorie distance from reality, analyzes it into com-
ponent parts, devises means for resolving difficulties in the
most efficient way, and then dictates a strategy or policy. Such
problem-solvine, :,ccording to reire, Oitorts the totality of
human experience by reducing it to those dimensions which are
amenable to treatment as mere difficulties to be solved. But to
'problenatize' in his sense is to associate an entire populace to
the task of codifying total reality into symbols which can gene-
rate critical consciousness and empower then to alter their rela-
tions with nature and social forces (p. IX).

21Freire, Pedagogy of the Oppressed (New York: The Seahury Press, 1970)
states that

In all the stages of decoding, men exteriorize their view of the
world. And in the way they think about and face the world --
fatalistically, dynamically, or statically - their generative
themes may be found. A group which does not umcretely express
a generative thematics -- a fact which might appear to imply the
nonexistence of themes -- is, on the contrary, suggesting a very
dramatic theme: the theme of silence. The theme of silence sug-
gests a structure of mutism in taLe of the overwhelming force of
the limit-situations 97).

22cf. Freire, Pedagoey of the Oppressed, op. cit., pp. 1n0 -118. A'.)o

see Mad,-leine !!acDonald (1(17T, ilnit l the Curriculum and Cultural Reproduc-
tion I ((;reat Britain: The Open 2niversity t'ress, 19NT

23Feire's notion of "limit-situation" is important here. The subject,
as a conscious being, aware of self and the world, exists in a "dialectical
relationship between the determination of limits" and his/her own freedom.

As they (i.e._ the subjects) separate themselves from the world,
which they objectify, as they separdte themselves from their own
activity, a(, they locate the s,?at of their decisiens in themselves
and in their relations with the worl I and others (the subjects),
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(-),'ercue the sitodtiens 'which 11 mt them: 'the 11 ot ',11-13-

tions'. Once perceived by men as fetters, as 05StdC1PS to their
liberation, these situations stand oat in relief from the back-
gr,ind, revealing their true nature as concrete historical dimen-
sions of a given reality. (SJbjets) respond to the challenge
with actions directed at negating and overcoming, rather
than passively accepting, the Igiren' (Pedagogy of the Oppressed,
op. cit., p. 89).

ihe critical !understanding here is: How do subjects perLeie the situation
at a given time? As given? As fetters? etc. The subject Hust be J,are of
the 11 jt-situdtion in order to overcome it.

24Freire refers to the themes introduced by the teacher-student as

"hinged themes" due to the function they play within the dialogical setting.
They can facilitate the connection between two themes in a program unit (and
this fill-in a possible yap between the two themes), or they can point out
the relationship between the general program content and the specific "view
of the world" held by the subjects. As an example of a hinged theme, Freire
states that the "anthropological concept of culture" can be used because it
"clarifies the role of men in the world and with the world as transforming
rather than adaptive beings" (cf. Freire, Pedagogy of the Oppressed, op.
cit., p. 114. This theme of "culture" could thus be presented at the begin-
ning of a thematic unit because it is concerned with, and introduces a cri-
tical topic wherein the subject's view of culture can then be posed as pro-
blematic.

255ee Arnold Wesker, Words as Definitions of Experience, op. cit.

?6Freire's description of banking educdtion is carried out by fol-
lowing behaviorist theory. Also his notion of vertical communication
( A - communique = antidialogic model of communication) is evident in
over

behaviorist theory. In educational technology the behaviorist theory is
carried out in praxis by applying the instructional design model to the
organization (and pre-packaging) of curriculum content.

271 use the term "educational media" here, and not "educational tech -

no; igy" because of the connotative meaning of the term media which repre-
sent-, diverse sources of information. The term "technology" is link to

the notion of scientific rationality and denotes a method of organization,
a "systematic approach" in organizing instruction, which is based on systems
theory, which in turn relies on the empirical-positivistic mode of ration-
ality. This mode of rationality has a constitutive interest in technical
control. 5ee Koetting, op. qt., Chapter III.

28The "operdtionalized understanding of knowledge" in educational
noioqy is not knowledge, but information. Any concept that is operation-
alized is essentially reduced to having behavior conform to external cri-
teria for evaluation purposes.
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29The views/assumptions which I believe need to be reconceptualized are:

Knowledge vs information; the subject-in-context; the use of media
for instructional and evaluative purposes; and the purpose of edu-
cational praxis.

30To delineate the radical differences between the behavioral and eman-
cipatory models, I could ask the question "how would each model treat basic
skills" (i.e. reading, math, writing, etc.)? The behavioral /systems

approach 7671el) would design programs to teach these skills so that the
learners could function within society, could "fit into" or adapt to soci-
ety. Education for emancipation would teach these skills in order to create
an opportunity for the learner to gain access to information that could af-
fect the learner's actions within a social context, that could affect the
learner's capacity to "form him/herself", to see his/her reality as a pro-
blem and have the critical capacity to change it.

31cf. John Dewey, Experience and Education (N.Y.: The Macmillan Pohl.
Co., Inc., 1976); Alfred :iortn Whitehead, The Aims of Education (New 'iorN.
The Free Press, 1967).

32"Literacy education" is an important issue here. Morrow and Suid's
argument in Media and Kids (New Jersey: Hayden Book Co., Inc., 1977) is
that media can help students wlth basic communications skills become learn-
ers in schools:

A teaching-learning system tnat depends primarily on print takes
knowledge that is not necessarily beyond a poor reader's intellec-
tual grasp and ruthlessly places it there. Students who fail in

reading and writing are not just failing a subject; tney are fail-
ing their school's chosen node of communication, and the contents
of all their various courses are consequently denied to then . . .

Time and again, students who bring a long tradition of personal
failure with print into the classroom show themselves able to
achieve in the other media (p. 17).

Their book does not suggest de-emphasizing the teaching of basic skills,
however, in favor of production skills for media projects. Also, cf. Elliot
W. Eisner, The Educational Imagination (N.Y.: Macmillan Publishing Co. Inc.,
1979).

331n stating that the starting point for curriculum development is sub-
ject content, which is deternined by the teacher-student with students-
teachers, I want to also acknowledge the fact that, in many teaching situa-
tions, subject-content is determined by curriculum specialists, administra-
tors, school hoards, etc., corietiles independent of the teachers who are
teaching the particular course. I also want to acknowledge that teachers
working with such predeterninel content areas are able to create diversity
in presenting materials for instruction and ii the manner of cnosinq nate-
rials and topics to be cons' erect for instruction by seeking out diverse
Sources of information that :In open and add new oinensions to the topic
under Investigation.



34cf. Morrow and Suid, Media and Kids (92. cit.), p. 8. These authors
refer to their diagrammatic model as the "media wheel". The media wheel
is used as both a means of organizing materials for bringing diverse sources
of information to bear on learning about a particular topic (presentation
wheel), and as a means for evaluating the learning that has taken place
(production wheel). The diagram for the media wheel has the "subject" mat-
ter (content) as the "hub" of the wheel, and the diverse sources of media
as the spokes for the wheel.

35Morrow and Suid, in Media and Kids, op. cit., delineate three forms
of reaction to media presentations: simple reacting to the presentation
(i.e. liking/disliking the production); informal discussion, or give and
take reactions, wherein views "clash and 1177iTate one another"; and
formal reaction, wherein critical analysis of the production is carried
on that rJiure judgments to he made regarding the "aesthetic" and "truth"
dimension of the specific work under discussion (p. 11). It is within the
formal reacting phase that I would see the emancipatory potential of media
within education.

36Students-teachers' production efforts become the "codification" of
reality in forms (symbols) that the students-teachers can understand. The
productions (codifications) are presented to their peers, and the resultant
discussion and critical analysis becomes the "decodification" process that
Freire describes.

37Another way of involving students-teachers in the "planning" and
organization of materials for instruction is the "webbing" method described
by Herbert Kohl, On Teaching (New York: Bantam Books, 1977) pp. 29-49.
Kohl presents a logical and legitimate way of sharing the responsibility
of curriculum development. The teacher- student with students- teachers are
involved in dialogue from the beginning and students-teachers are regarded
as capable of contributing to and co-determining content for investigation.

38cf. Michael W. Apple, Ideology and Curriculum, op. cit., Chapter
Seven; James Morrow and Murray Sull, "cilia dnd Kids, op. cit., Chapter Two;
and Elliot W. Eisner, The Educational ImaginatidiTTNew York: Macmillan Publ.
Co., Inc., 1979) , Chapter SeveA.

"Earlier in this same book (The Educational Imagination, op. cit.)
Eisner states his case more forcefully:

I believe that Aj' need evaluation methods that exploit the variety
of expressive forms throwih which wo understand and make public
what we know. So ,-lorh of the current evaluation methods enpha-
sties written iannuade and ahility in idthematics; yet, these
forms of expression in no way exhaust the ways in which concept 7,,n

and expression occur in the cul tare at larae. We need eyaiLlation
nethods treat give stl:u.nts the opportunity to use, for exn
artistic forms of expression as intolloctually legitimate and that
cease penalizing student', whose aptitades and interests motivate
them to work in such areas. :,11 Jltion methoos should be instru-
mental to the ends wt' SPI4,; thi,y should nut, dS SO many of tt,._,1

do now, impede the realization of such Cods (p.

tr; 3 9

,



Fh.s, lugitil late views that stddents-telehers have can be adequately ex-
pre.,sed in diverse motes of ce:Imunieation. The prw,entation-production
mt 'el for curriculum as di,,russed previously would prove most helpful here.

40A1thErgh I am arguing here for the interpretive and critical forms
of rationality, I an nut negating the e Orical form of rationality which
also can be le,nd. (he empirical, interpretive and critical forms of
inguiry are all valid forms of rationality with constitutive interests
(cf. wetting, oR. cit.; Habermas, oR. olt.).

41C. Wright Mills, in The Socinlolical Ina_gination (New York: The Grove
Press, Inc., 1061) states the issue similarly:

The specific methods-as distinct from the philosophy-of empiricism
are clearly suitable and convenient for work on many problems, and
I eot sr'e how anyone could reasonably object to such use of

We can of course, by suitable abstraction, be exact about
ythIng. Nothing is inherently immune to measurement.

If .he problems upon which one is at work are readily amenable to
,..atistical procedures, one should always try to use them. If,

for exaiple, in working out a theory of elites, we need to know
the social origins of a group of generals, naturally we try to
find out the proportions coming from various social strata. If we
need to know the extent to which the real income of white-collar
people has gone up and down since 1900, we run a time-series of
income by occupation, controlled in terms of some price index. No

one, however, need accept such procedures, when generalized, as
the only procedure available. Certainly no one need accept this
model as a total canon. It is not the only empirical manner,

We should choose particular and minute features for intensive and
exact study in accordance with our less exact view of the wnole,
and in order to solve problems having to do with structural wholes.
It is a choice made according to the requirements of our problems,
not a 'necessity' that follows from an epistemoligical dogma.

I do not suppose that anyone has a right to object to detailed
studies of minor problems. The narrowed focus they require might
he part of an admirable quest for precision and certainty; it
might also be part of a division of intellectual labor, of a spe-
cialization to which, again, no one ought to object. But surely
we are entitled to ask: If it is claimed that these studies are
part of some division of labor which as a whole constitutes the
social science endeavor, where are the other divisions of which
these studies are parts? And where is the 'division' wherein just
such studies as these are put into some larger picture? (pp. 73-4).

42cf. Ann D. Becker, "Alternative Methodologies for Instructional Media
Qesedrch", in AV Communication Review, Vol. 25, No. 2, Summer 1977, who sug-
gests come limitations of behavioral research designs as used in Orcational
technology and offers some possible alternatives. Also see Francis F. Clark
and Jay F. Angort, "Research on Media - Where Do We Go From Here?", unpub-
lished paper presented at the AEU National Convention, Research and Theory
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Division, New Orelans, Louisiana, 1979; and Geof Tabakin, Working Paper,
University of Wisconsin, Fall, 1979. The authors of these three articles
argue for the need of alternative research strategies to the behavioral
model.

43cf. Patton, Alternative Evaluation Research Paradigm (Grand Forks,
N.D.: University of North Dako-t-TY, 1975, who expands on cnis use of stan-
dardized tests:

The problem is not simply one of finding a new or better stan-
dardized test. The problem is one of understanding the context
of observed behaviors, the meaning of specific achievement out-
comes to the child in a more holistic setting than is possible
with any standardized test. This does not mean that standardized
tests may not be useful for certain specific questions, but they
are not sufficient when tne issue is understanding, not just pre-
diction. Understanding in its broadest sense requires getting
close enough to the situation to gain insight into mental states;
it means subjectivity in the best scientific sense of the tern.
The alternative paradigm seeks to legitimize and incorporate this

subjectivity into evaluation research, not to the exclusion of
the methodology of the dominant paradigm, but in addition to it
(p. 25).

Also cf. Elliot W. Eisner, The Educational Imagination (op. cit.) Chapter
One.

44cf. Alan Tom, "Critique of Performance Based Teacher Evaluation", in
The Educational Forum, Nov., 1977. .Although competency based education is
applicable and valid in training and mastery of certain skills, when applied
to other areas of learning (outside of training and skills), it over sim-
plifies a conplex activity (e.g. teaching) and therefore, as a rationale for
evaluating learning situations, it is an inadequate means of investigating
all learning situations. cf. James B. MacDonald, "The Quality of Everyday
Life in School" in Janes B. MacDonald and Esther Zaret, eds. Schools in

Search of Meaning (Washington, D.C.: Association for Supervision and Cur-

ricului Development, 19750). MacDonald states that the notion of teacher
competency (which implies that "teachers are potentially interchangeable")
results in viewing productive activity as something "le-,rned" and "performed
mechanistically". Thus, any "good" teaching activity ,:, reproducible by any
other teacher, and all proluctive teaching is measurable in terms of the
criteria of accountabilif' in use" (op. 79-80). Also see Manfred Stanley,
The Technolo.nical Conscience, (The Free Press: New York) 1973, pp. 200-201,
and Eisner, Ihe ..ducational Inauination (op. cit.), Chapter One.
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I. Background and 111,cretical iramework

A. ihe Img,act of _It gision: Ihe que,,tion it the effects of viewing Leic,,csion

upon children has been the subject_ of numerous ro,earch efforts over the past several

years. jpecifically, researchers have attempted to evaluate the role that toief.ised

violence mfmc play in shaping young children's behavior. Although Lie

results of these inve.,tigations have nor settled this controversy, there is concern

that thildren who are heavy viewers of television mav be learning and imitating

henaviors which are potentially harmful to themselves and others.

setting iside for a moment the particular question of the effects of te'e%iseJ

violence upon ehildren, there is concern that ,hildren are spending a signi11-1,,t

nu ber of their non-school hours in front o: the television, be it violent

or hot. One reason t.3r this concern is the pervasiveness of television in

our society. In a stiudy by llielsen (1976), it was found that only three

percent of all households own no television; 4371 own two or more sets; and

70' of American families own color sets.

Young children are avid viewers. Schramm, Lyle, and Parker (1961) found that

over o"e -third of the children interviewed made "regular use" of television by

age three and over 90 were regAar viewers ny age six. Lyle and Hoffman (1972)

reported that first graders watch slightly less than 24 hours per week; sixth graders,

about 30 hours, And 10th graders, 28 hours. Nielsen (1976) reported that children

from the ages of two through 11 watch an average of 26 hours per week.

lie programs that children view cover the entire range of available hours

from weekday mornings to evening prime time to Saturday and Sunday mornings.

Nielsen reported the following data: a. 16: of the total viewing time for

children two through 11 is on Saturday and Sunday mornings; b. for children

two through five, 30, occurs on weekday mornings and afternoons before 4.30;

then, 4:30 to 7:30 makes up 27 of their viewing Lime, while 7:30 11:00

accounts for ; c. for the older children (over five), prime time

ai counts for 36/ and late afternoon and early evening account for 3021.

what impact does all f this ieW 11,1VC behavior? 'I hero

, for t he be lief that exposure to Le ley ued violence mnv 1coult Iti

aggreshion in at least_ some Chi I (Iron under certain condition ,.

In a review of the I1teiatlire in this , area, Atkin, Murray and 1.a\man (1071)

report the following:



More than 21) published c,periments -,how that ,hildren are
capable of imitating filmed violence, although a variety
of situational and personal factor-, combine with exposure
to determine actual imitation. !\nother 30 published exeriments
indicate that violence yiewilv; increases the likelihood of subsequent
aggressive behavior, at least in the laboratory context. (p. 23)

Does this vast amount of televiewin!, have other effects upon development:

television has been biLimQd for a numbei' ot societal illnesses: poor grades,

lack of writing skills, illiteracy among Young adults, and a general lethargy

with regard to planning and working towards one's goals for the future.

'0:hile television's specific contribution to these problems is unknown, the

amount of time children spend in front of the television does substantially reduce

the opportunity for acquiring skills through participation in other activities.

In response to this concern, the following questions have emerged: 1.) _an

the amount of violence on television be reduced"'; 2.) How does one help children

to he less inclined to imitate the violence they view and to evaluate the reality

of television more critically?; 3.) Can children learn to make decisions about

what to view and whether to view based upon evaluation of the consequences of their

behavior? These questions are dealt with in the ,ollowing section.

B. Strategies to Mediate the Effects of 'television: Consumer advocate

groups, such as Action for Children's Television and the National Association for

Better Broadcasting have attempted to respond to the first question by

petitioning the network, to decrease the number of violent incidents seen on

television. Tactics such as this h_ve had questionable success.

Utilizing a different approach, several educational communication researchers

have devoted effort to investigating possible methods of assisting children in

altering their perceptions of reality or television and examining their reasons

for viewing. ''hose investigations have been expoloring the role that the

schools might play in mediating the effects of television. Curriculum intervention

strategies have been developed and evald.ted to measure the effect they might

have upon mediating learning from television. tdoolittle, 19;7; Robeits, 178;

Anderson and Ploghoft, 1977; National PIA; Mnger and Singer, 1978; CASILb. 1976.

For description ot these strategies, see horz:enny, unpublished dissertation,

1980, pp,

In contrast to these intervention strate4ies which attempt to Lerch ,t,11dren

to evaluate more critically what they view on television, present study

attempted to address the last que.=tion ,,tnted above: Can children he guided to

examine their reasons for viewing, resulting in a reduction of the number of Iwurs

spent in viewing: Lssentially, can euildren be taught to increase con, rol over
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their live!, and to participate in more goal-related Activities?

C. (;,iininsl Self-control through ',-(21;-verbalization: Through various

means, adults and children attempt to gain ,(1:A_ measure of self control. In

gaining greater self-control over our lives, t.e frequently must learn to be

more reflective about our behavior, and their consequences. We must often auc

ourselves, "if I engage in a certain behavior, what will be the short and lo:r2,-

term consequeaces: Are there alternative behaviors which may be inure socially

acceptable or contribute toward d 'healthier' life, even though they 1::-y not

be immediately satisfying!" Individuals seeking greater self-control replace

maladaptive behaviors with such socially acceptable behaviors. Illustration

may be seen in people who learn to eat less ih order to lose weight or learn to

stop smoking. Self-control may also be seen in young children who learn to

solie conflicts verbally rather than physical ly. Quite often, the maladaptive

behaviors, such as eating and smoking or pi,,sically hurting another person, are

immediately gratifying, hut, in the long run, harmful in one way or another.

If an individual can see that an immediately gratifying behavior may have ultimately

harmful consequences, then s/he may behave in a different manner. Learning to

be more reflective about one's actions by analyzing long and short term consequences

of various alternative behaviors may be a step towards gaining greater self-

control.

Research suggests that self-verbalization may be one effective method of

analyzing behavior an( its consequences. (neichenbaum, 1977) Self-

verbalization invoi,_s thinking aloud or talking to oneself leading to

a conscious dec.,,ion to behave in a certain manner. It is suggested by the

results of various research efforts that habitual, maladaptive behaviors

such as passive televi_sion viewing may be brought under one's control if they

are preceded 5y deliberate cognitions. (Meichenbaum and Goodman, 1971;

Spivack and Shure, 1974 Camp, Blom, Herbert, and Van Doorwick, 1976). Sell-

verbalization consists of "talking to oneself in relevant ways when confronted

with something to be learned, a problem to be solved, or a concept to be attained."

tlensen, 1906.) In such A way, humans may learn to mike decisions ba,.t.'d upon

a logical examination of alternative actions and consequences of those actions.

As an illustration, from the context of the present study, a child must

decide whether to view television or do homework. S/he decides not to view

television but to do homework, bawd upon a deliberate consideration of botJ

alternative., And their consequences. She has questioned herself, in both

cases, About the consequences of performing either alternative an na,:

:IIINMomNmmomw



decided in fa\.or o! that alternative wili(h provided long-term eonsequence,

which were more positive than those of viewin television.

D. leaching :ielf-verbalization throhy, Modeliny: how th,es one go aboat the

task of teaching self-verbalization? lhe question of an etfective method of teaching

self-verbalization has been the subjectof various research efforts. The ability

to produce covert, self-guiding speech appears to he the result of a developmental

progression during which one's behavior is first controlled by an adult's speech

and actions, later by one's own overt speech, and, still later, by one's own

covert speech. 'Ibis progression suggests that modeling may be an appropriate

method of teaching self-verbalization.

hese:archers have investigated the use of modeling to teach self-verbalization

and found it to be effective in teaching people to produce positive self-sta'Jements

which are incompatible with negative ones, to covertly deal with maladaptive

thoughts and to replace negative bchaviors with actions that are conducive to

effective participation within society. (Meichenbanm and Goodma-,, 1971;

r;arason, 1973; Glass, 1974; Schmurak, 1974; Mahoney and Thoresen, 1974).

Bandura (1977) states that one component of observational learning (modeling)

which contributes towards observer adoption of that behavior is the reinforcement

of the model upon performance. Those behaviors that seem to result

in valued outcomes are more likely to be adopted. This is referred to in the

literature as vicarious reinforcement, or "the operation of exposing t) (the

ohservi.:0 to a procedure of presenting a reinforcing stimulus (i.e., a

presumed or confirmed reinforcing stimulus for 0) to M (the model) after and

contingent upon a certain response by M" (landers, 1968). As a function of their

viewing of these vicarious rewards, the observers will attempt the behavior in order

to accrue those rewards. In laboratory settings, where it is easier to control

outcomes, the observer may he assured of a greater percentage of reinforcing

stimuli. In the cuissroom, as in the laboratory, the environment may he controlled

so that t::e child is -,liccessful in eliciting po,,itive consequences f'ir imitating

a certain behavior; however, when the child leaves that controlled c1,1-,,mlom

environment and aLLeryts Lite behavior in his/her own home, the consequences

tan be either po.;itive or negative. iat will occ ur, in an uncontrolle I

situation, in which the observer imitates a whavior and is frustrated by

attempt`, Ill nt'l' leJin; those -,a1,0 re tot t)rcin; re -;LII L sas t ho,e
elicited by the mode IL may not he pusptu,sihlc to 1:-, hire t tie obset ver et a lit ',%11

percenth;e o! reinfortto ment for hidLat p,).;::ed behavior, but It

both desirable aad feasible to shape th( (pekttions of the observer vith r,ird to
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a realistic rate of reinfreement mfHlt tit obtained upon imitation of titt

mud, led 1,ehavior.

E. the Vicarious Partial Reinforcement Ifft(t: Lased upon Festinger's

social comparison theory (1954) one would predict that when observers are atte'pting

an unfamiliar task, which they have seen modeled, they will compare their own perfor-

mance with that of the model as long as the model is i.erceived to have

generally similar ability or beliefs. The: may E_ ,..,certain as to the standards

of performance and use the model's standards as an example. Thus, if they ',lye

"failed" in their attempts at imitation and have seen a model consistently re.,-arded,

they may become frustrated and decline to persevere in performing that behavior.

This phenomenon has been termed the expectancy-frustration hypothesis (in herger,1971).

According to this hypothesis, because unsuccessful observers perceived a greater

discrepancy between their performance and that of a successful model, they ray

become frustrated and quit sooner than observers who may have viewed a partially

unsuccessful model performing the same task. With a behavior such as deciding

whether or not to view television, one would predict that the consequences for not

viewing will not always be positive. if a child decides not to view television,

but to do her homework, she may be criticized by her friends for that decision.

Ibis criticism may cause her not to select an alternative activity to television

in the future, as she may cognitively expect to always be criticized for that

decision.

It may be appropriate, then, to expose the o' iervers (learning to

self-verbalize about selection of Ire,' ri,de aeLiyities) to a model whose

decision to not view 1V results in positive outcomes in enly a certain percentage

of cases. Ihis is known as vicarious partial reinforcement.

Researchers investigating this hypothesis have sought to study the effects

of manipulating the percentage of vicarious reinforcement upon imitation

and extinction of imitation of modeled behavior. Traditionally, these

studies have compared two or more groups which view model:, being reinforced at

,,arying percentages of reinforcement. One group wil; view a model reinforced

75:: of the iime, while the other group will view a model reinforced only 25;', of

the time. As ,Lated toe hron either imitation or extinction_ lb the

dependent variable.

Six investigations into the ellect of vica,ious reinfor:ement upon ilAtation

reported increased imitation as a function of increased percentage of reward.

(Chalmers, et.al., 1905; Bisef,e, 1966; Mar,-;ton and Kanfer, 1963; Mausner and

Block, 1957; Rosenbaum, or. al., 1962; Rosenbaum and 1u(ker, 1962).
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Conflictin,f results dive been obtaine, -rom studies which hal.e investilted

the el e(_t of varying the pcieenta,;e of vicarious reinforcemcnt upon ewtinction.

(Lxtinetion has also been defined as perseverance in performing a ta,k in the aI,,elhe

of reinforcement.) Lewis and Duncan (1958) and ihelen and Soltz (1969)

and Paulus and Seta (1915) found no difierence in extinction as a Junction

ol percentage of vicarious reward. Others (hisese, 1966; Rosenbaum and

Lruning, 1966) found that high percentage vicarious reward observers showed

greater resistance to extinction than low percentage vicarious observers.

Still other studies have found increased resistance to extinction as a fin iction of

decreased percentage of vicarious reward. Ilfe 5ubjects in the relatively unsucessful

model condition generally completed more trials than those in the relitive'

mode' condition.

Support for this hvpotnesis may .e found in the area of persuasion:

research on the effects of one-sided vs. two-sided messages. Hovland, Lumsda.ne

and Sheffield (1949), and Lumsdaine and Janis (in Hovland, Janis and Kelley,

1953) examined the effectiveness of presentin the two sides of a question

as opposed to one. loth sets of researchers found that the person who has

been exposed to both the positive and negative side,' of an argument, has, in eftect

been "inoculated" against the negative argu tints when they subsequenctly appear.

S/he is less likely to be influenced by those arguments than someone uho has

only been exposed to the positive side of that arfument. If a person has only

heard one side, his/her opinions tend to be swayed back by the valid, negates

.arguments when they subsequently appear.

Miat ar the implications of the results, regard lug sidedness of arguments

applied to the vicarious partial reinforcement effect? If the modeled behavior

involves attitude chan4e as in the present study, this research seems particularly

applicable. an observer has viewed a model woo is partially reinforced for

displaying a behavior consistent with a certain attitude, as opposed to a model

who is consistently reinforced, s /he may not be as inclined to discredit the

"message' ;hen and if s/he subsequently fail, in attempts at successful imitat n.

In effect, s/ne has heon "inoculated" against failure and may be more willing

per,,evere thmi,;11 ,/he e,pericnced lit it I ve co,e(iticnce:-. 5/

is already familiar th the hegative point of flew (tail ire) and has

previously been led to a positive conclusion in a kontct of

in whieh !allure pre-ent.

in L fir ee bodit I I Li,r,itiln

reviewed litre provide t ie baelo;round for Lm- prc,ent bfhdy. ifeldfcd iiIft iii.,

I :11C,Z,t)
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interventien strategic, were dis(ub-,ed to ,(ro.id An understanding of chit 11A-,

been done in the field. A number of studits Ii.i.L do oubtrnted that ,e11-;crbilizntion

013 be eftective ',uthod tor learning n(., patterns if behavior in attainin ,renter

,,elf-controf over one's life. I urther, ob-,erritivant Learning can be an efto. Live

',cans of learning sell-verbalization. On the question of vicarious reinfurce_c(it,

it In; be more prohnhie that perseverance at a task (.i be malAtained by

presenting An ob,erver with a model who elieits boLn positive and

negative ouLcures throu,h his/her nehavior, althunidi the results regarding

those questi.as are divergent.

1he basic research cinestion which this stu(I_; attempted to address was

,Bother children could be tn1wht_ to considor carefully their billinvior

and its consequences, thereby participating to a greater degreee in non-1V

nctivities which contribute to the achievement uqls.

bpet ifically, the research questions were:

1. .ill varying the percentage of vicariow. reinforcement have an effect

npun actual use of self-verbalizatiou in making decisions about use a

leis Ire time?

tNill varying tie percentage of vicarious reinforcement have an efie,t

upon stated preference for participation in activities other than

television viewing?

i. Will varying the percentage of vicarious reinforce.ent have an effekt_

upon the number of hours spent in certain activities?

4. Will varying the percentage of vicarious reinforcement have an effect

upon advocacy of ,,e1ection of activitics?

aring the percentage of vici-v-ioir. reinforcement have an effist

upia recall of self-verbalization used by the model.?

II. 1'1(111,)d

A. L,nmp e An( beic(fimiPpuedurc: (he snmpie consisted of 66 third Arnho

pupik r,0 three (lassrooms within three s(huol, in a small community near

!. MI. 11gure 1 reprcwnts the ,(hools, cli,,sroums, and number of

stauents ...el In the ,tudy.

I n,,e r 1 1 'guru I !tote

Ihe princ ,pal :,el('( Led the ',1-101i1. fur the ,itihiv. A pi inning :wet iii

t hen he 1 .1 t each.' , p in( pnl , ntid t ie ,carelier to .1 rr,inne t_ he

,(( he(liitc.
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At the tie of data analysis, 10 iublecc- had oeen dropped trom the sa,ple

becan.,e of ahsenteeism. he resulting ,iample ,ize analyzed was 56, a, follow_.:

0. 1)esil:

Class 1= 20 Class 18 Class 3= 18

the :resent study was essentially a quasi-experimental clesi.,n

with two 'reatment groups and one control group, as shown below:

Class 3

Class 2

('1,r,s 1

0,

u

0
1

(3)

03

03

03

Intact classrooms were assigned to treatments. "Ihe X's represent exposure

to the experimental variable (percentage of vicaric s reinforcement).

0
1

is the pretest, 0, is the immediate posttest (three days following the end

of the instructional unit), and 0
3
represents the delayed posttest ( three weeks

following the end of the instructional unit .)

"l he vartahle m.r.rices take the form of a two-wav repeated measures desi,n1,

hiving two factors:

a. the design over mcasuies factor: the point in time of testing (pre-,

post-, and delayed posttest).

b. the design over IbieLts factor: the percenta,gc of vicarious positive

reinforcement (1(J0-,, 50,', and the control group, which received

no treatment.)

iwo variab matrices (see Figures 2 and 3) were constructed to

display the varying points in time of me,1:,uremeat depending upon the dependent

variable hein; measured. Four dependent variables were measured at all three

points in LI e (tec_ i i I was only measur,d at 'oitie,,t I and Posttest 2.)

Figure 2 rcpre,ents the variable matri. for those five variables.

In ,e rt Pigurc 2 here

two other dependent variables, tho-ie related Co ailuAl time ,;pent in dot_i it ies,

were Frit.,v;iirtd
, point: and ii,. i i,,ure 3 represents the vari al, le

matrix for cho,-;e two variahle,,.

,J536J



Insert Figure i here

:he design was considered quasi-experimental Pecause the subjects were not

randomly assigned to the ce.perim,ental and control groups.

C. treatment: lire instructional unit consisted of five 45-50 minute lessons.

ihe Lessons were used on five consecutive school days. ,he following is a brief

outline of the lesson content.

The unit included two basic components: a slide tape presentation and .'1-ided

discussion, supported by student workbooks.

the model selected to appear in the slide-tape presentation was a female,

12 year old. Research in the area of modeling suggests that perceived simildrit!

between the model and observers with relation to likes and dislikes 1, of

importance in determining whether the model's a r.ions will be imit-_ed

(Festinger, 1954). For this reason, it was emphasi7ed to tl.e subjects that

the model was interested in the same types of activities as they were. (These

activities were determined by questionnaire.)

The slide-tape presentation shown to students depicted the model engaged in

decision-making (using self-verbalization) regarding her own use of free time.

in one treatment design, the model experiencalnegative consequences upon selection

of an activity other that viewing teThvision, in two situations. In ':1,o

situations, the model experienced positive consequences. 'thus, the

subjects in one treatment group viewed the model receive 507, negative/

50.; positive consequencec. (to test the vicarious partial reinforcement effect)

while the other group viewed the model receive 100.; positive consequences.

briefly, the situations and consequences are described '_low:

Situation 1: Model decides to ride bicycles with her brother instead of

watching TV.

Treatment I: She and her brother enjoy the ride and she expresses the
(,:roup 2)

feeling that she had fun.

Lkdtment 2: She falls Irom her bike and expresses the feeling that
(fa-oup i)

wishes she had not gone.

Situation 2: Model decides to bake cookies instead of watching 'IV.

ireatments 1 and 2: Model is rewark1ed by tdmily for hiking cookie',.
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Situation 3: Model decides to play a gane v-itn her brother and friend

inst,!ad ot watchIng 1V.

ireatment 1: She enjoys pla' alc the game with her brother and friLnd

and expresses thut feeling.

iretitment 2: She does not enjoy the game and expresses her feeling.

Situ4ion 4: Model decides to play with her puppie:- instea.1 of watching

-Ireatments 1 and 2: She enjoys herself and expresses her feeling.

in kl/ .;ituations, the model selected the activity alternative to television

viewing with tue specific intent of achieving a certain goal. For example, in

Situation 1, she seleLced bicycle riding with the intent of having the opportunity

to talk with her brother. In Situation 2, baking cookies was selected over

television viewing because the model expressed a goal of "doing something nice" For

her brother and friend.

The first day of the instructional unit involved setting rules for discussion

to be followed throughout the week. Topics discussed were goals., use of free

time, an:. how to make decisions about use of free time. No slide-tape exercise

was done this day.

Lesson 2 involved a review of the first lesson. the first slide-tape

was also presented. Workbooks were used during the discussion of the slide-tape

situation. In addition, a game was played which allowed students to practice

selecting activities to achieve goals.

Lesson 3 consisted of a review of the previous lesson, a second slid2-tape,

and a disc.usaion of pro-and anti-social television programming.

Lesson 4 followed the same format wirh a review of the previous lesson,

the third slide-tape exercise, and a discussion of goals and activities. he last

exercise dealt with deciding how to spend their own time in order to achieve their

own goals. All exercises allowed for practice in self-verbalizing.

the last clay began with a review; this was followed by a discussion of the

crowing concern about children viewing too much TV, and the last slide-tape.

[he emphasL, of the last exercise was on the theme of being let iv' participant!.

in societ-: rather than passive viewers of Loh vi , ion. A st .1aary of what stud ent s

had learned was then elie;ted f them.

i ii it loll el tile last rut t iona it : f;everal steps occurred Iii tiit

validation of the instructional unit.

L. A pilot group of subjects was oht,lined. his consisted ot two third

grub e classrooms from a communi'..v of siJilar (haracteri,dics as thee of the

roily under -J11,1".
NtJk10 ') `(II:



P,:ior to the e.,periment., the researcher requested fro': the pilot group SUld,',Cetb

a list of activities in which they participated when not viewing television.

From these activities, four were chosen which provided the basis for the slide-

tape presentltion of situations.

2. Esing the pilot group, the researcher determined whether the plannei

consequences to the model were perceived by the subjects as being positive or

negative.

3. Goals, objectives, and measures were formulated.

4. Lessons were designed.

5. Lessons and measures were pretested on the pilot group.

6. Lessons anu measures were revised where appropriate.

E. Assioment of Classes to Conditions: There were three conditions in this

study: two treatment and one control group. The two instructional units were

identical except for the consequences experienced by the model in two out of the

four situations. In T
1,

the model received positive consequences for her decision

in all four situations. In T9, the model experienced positive consequences in

two situations and negative consequences in two situations.

the classes were randomly assigned to the following conditions:

Class 1 Control

Class 2 100%; Positive consequences (Ti)

Class 3 50"; Positive consequences
\

50Z negative consequences

F. Administration of the Treatment: The researcher began the treatment_

by introducing herself to the class and daining that for the next five days

the students would be participating in activities which focused on how they made

decisions regarding their use of free time. Tach day there were activities,

discussion, and summ-ries at the end of the day to describe main points during that

day's lesson. Workbooks were given to the students which accompanied classroom dis-

kussion regarding long and short term goals, decisions about use of free time,

and types of programming. Each day student,' used the workbooks, viewed a

and discussed what was viewed.

the regular classroom teachers remained ,L their desks in the back of the

room during the treatment. They L' d not participate du ing the experil',ent.

in addition, they wet, instructed not to refer to the ins ructional unit. AL

Any other time. Au obser:,.,r was pre-,ent during all activit'es to establi,,h that

objectives had been covered in order to determine if the unit wa,, implemented a,
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intended.

Prior to the fo-mal investigaiton, the treatment and instruments were te-a,l

in the two pilot third grade classes. 142visions were made as a result.

[11. EnL_rnmentation

A. Dependent variables: The dependent variables in this study represent

the objec_.ves of the instructional unit. Five broad areas of change were intended

by the instructional unit.

1. Use of self-verbalization

2. Preference for participailea in aLtivities other than viewing of

television.

3. Advocacy of choice of non-television activities even though this may

n't always result in positive outcomes. Reasons for advocacy were also ieasured.

educion in the number of hours spent in viewing television.

5. Recall of self-verbalization used by the model.

B. Administration of the Instrument : The instrument was read aloud

to the students in the classrooms. At the outset, the students were told that there

were no right or wrong answers; that they should only respond carefully with their

own opinions and feelings. Students were asked not to speak to each other or

look at each other's answers during the testing procedure. All items were

read to the class as a whole with sufficient pause for responses.

The measure of hours of viewing was given each morning. Students were

asked to rill r.rr Lhe pr rams they had vieue) the previous day and night.

Fhe.se were collected each day. This information was collected only at times 01

the pretest and posttest 2.

. Vadjdjty: Content validity was examined for all measures. Mehrens and

Lehman (197J) state that:

Content validity is related to how adequately the
content of, and re,,ponse:, to, the Lest samples

the domain about which inferences are to he made.

Inure Ls no nnmerical expression for content validity; subjective

comparisons wer,-2. made through inspection of the items to judge whether

tie item represented the content of the instructional unit. A "detailed,

svL,tematic, critical" inspection of the tent items has been desc,-ibed Jt, the

best way tc determine content validity tMehrole, and Lehman, 1975). Jill:, WA',



d 111 the present_ -;tudi by having one other person fa,a_liar with he stud'.
,erv, is judge of the content validity of the to ,t. All objective, act_ivicics,
ancl ,e ;'ion plan, were discussed by the judz,ct and the researcher. Mon the test
wa reviewed Id the determination was mac that the ite;,s represenced the coateat

Jc Lae test was de' i4ned to measure.

D. Estimates of internal consistency and measures uhf

rellaoility Were cotTuted for the earianies in this the e timates
of internal coasi.,tenci for the present study are reported as Cronbnch's

coefficient alpha. 'table l presents alpha coefficients for those variable-

for whien this e,i,:late was coolputcd, at the LLIze of the pretest.

-_-_-_-_-_-_-_-_--------
lasert labie 1 here

Measures of scorer reliability were computed for the variables which

tegnired the assi,Anment_ of subjects' free responses to cacegories pedetermine.:
by the researcher.

Measures of;scorer reiiability were determined for these variable- in the

following; manner. The researr_her reviewed and listed a" possible responses
the variables. Two udges were hired to assign subject responses to the

categories. (the researcher independently assigned responses to categories.)

Categories were reviewed with the jcdges, and they were allowed 'to practice

assim,leat iad4es were then asked to indepen entiv read throuj,n questiolaaitcs

and a s; n rt,,ponses to the categories. At ten random points throtOlout.the

session';, judges were asked , cad a F.ubject's response and report nd

discu,s their assignment of a response to that category. lhe percentage of

a.',reent was tnon calculated aid reported (see Fable 2 ).

Insert 'table 2 here.

IV. ttypotnese,.

Hypotheses and lanalysi,, procedurc are pt rented below.

1

athere wilt be a difference mong group: in the percentage of students
using selfverhalLYition at each lan-:ttest
a) At po:,tte.t , a p reater proport;_on of Group 2 subjects wit I

use self-verhaliAntion than Group 1, which will be greater than
Group 1;

h) At posttest 2, a grea'er proportion of Cr 3 :-,u111c( is ,/ii 1 rise

sJ'158 T .'



self-verIialization than Groui. 2, will be greater than 6rod,i

Ibis nypothesis called for a test of the use of self-verbalization in

making decisions about television use. It was predicted that as observers se rL

given an opportunity to "test out" the effect of ,,elf-verhalization at hone, t..ey

would compare their results wit4-those experienced by the model.

At posttest 1, it was predicted, tkiat there would be a greater proportion

of subjects using sell- verbalization in (,roup (100/, vicarious positive

consequences) than in Group 3 (50:150:;). ibis was based upon reinforcement theory:

the response (in this case, the use of self-verbalization) would be i,trungthcn(A

by reinforcement. Observation of another person's reinforcing outcomes might c,ffect

the degree of indtationof the modeled behavior; the more frequent or strong LR

reinforcer, the greater the probability the behavior would be imitated.

(i;andura, 1971)

As time passed, hoi,dev,r, it observers failed to obtain positive results in

tneir own attempts at the 1,cha-lor, Ley might become frustrated and not att,.1,pt

to use self-verbalizatior again. 'hose who had observed a model always

obtain positive results (those in the 100, vicarious reinforcement group)

might become frustrated and not persevere in their own attempts. For this reaion,

it was expected the percentage of subjects using self-verbalization in

group 2 would drop at posttest 2.

:it 1 rt:

v tr of -vvri),11 xut:

Do vou , i , , : , y o u r , ; e 1 1 (l u t ! t i o n : , before dek Klink whether to
WALT/ television"'

1

I

i

1,t_ 1, a! Pro( dur": i --oplart_ 10,4 `,1o1 o,ro.'ne v patterns rk."-;pon-;c
_ _

to ;or i,", r') r,

359



t : I intirdi_t_ ii t with to prelercint
or r-,«1 Hlt H 1;«,0, in in Hi ,«11 ern,it ,«;t t 1 It :

t) At post ic 1,rolip 2 vii c, r« it r orono I or talc , t r,,,it
.0 tiv:tv Lit Group 3, will, in Lori), will show greater prelftedce
lor toe alternative a«t:vitv LhAn croup 1.

31 At posttest 2, Group 3 will silo:. :reAttr orelerence for the Alt, t-'nit ive
activity thin Group 2, whidn, in tart, will show greater preter,cnc e
than Group I.

I his potht s c,« I ion I or ci test of Lice ;,,sit lull ()I the observers towar. ,
ii

'cif,in4 television" As ,ompared to dlternAti%e activities. It wds predictec'

that Group 2 subjects, those who had seen rL in! orced 100' 01 tlfti tit ,

would ,Low a stronger preferelfte tor alternate iTtivities at the tire

posttest 1.

It we-, predicted that this eflict would fl.lotinish As time intervened Anc

the sohjeets nad an oppurtonit\c to test out uprcforenee for activities."

Group 2 suhjects would be more 1 iki ly to deft-ease their expression of that orelerenfe

ov the tiffe of the posttest 2 measure. It was predicted that Group 3 subjects

would be more likelv to persist in expressing preference for alternative

activities, hivilw sLen a model alternately succeed and fail in obLdining positive

(esolt-. .:pres- tbdt prefeience. 'roes, they woulG not expect continoods

positive reintorcement fur their own efforts.

nt_ varit`)1t: r.1 ti for tivities
lleasA_ro: 14 dichotomows variables of the 101 Lorin_, form:

If von hid an hour or two of free time, wnat do von think \c.ould

be tilt' hest way for voo to spend it° Circle your (Answer.

10.atch an adventure show or Redd an adventure

Jtatisti( ti Procedure: Rfpeated measures AnNly,is o1 variance.

mroop 3 will display 3;reater advuttotv i,t selection of an alturnatfie
activity thin Group 2, which, in turn, will display ;;reoter advocdc%
than Grpop 1, at posttest 1 and pc st_test 2.

!his btwthesis for a tent of the expeftaniv frustration hypotin

I t t3c,dc, ;one ted, bi.,«:(1 upon th i c c hypo thes i , that ,ohlctts in the

, i t n orient "cud I t j di) wool if In more likely t o advocate

the selection an alternative activit), even i

h,1 v toni,lv not resin t ed in po«; out (' was

victincl «.'Xperienco both t lye ,mild nkTit Lye (mt_con,4, ,t)11 Id not

t.2.(pck. t C , hos vo out come i hey 3,3)3116 be more 111.e 1 :11,\T t .1 t

persistence In the hchavio, thin subjects who had viewtd d model vxi)(2ricncc

"GO

1,



.ontinuoos (10H/,) pc,sitt,,e outcomes.

be_pendent criable: Advo aCV of selt_i_tiou an ,-Iterpa' .e activity.

Mea,urt: Four items of the following for-.:

Yesterday, Hob tame home from scaool and he thought carefully to
him.,elf: "I've got some tree time. I could go play kickball or
could watch 1V. It I play kickball, 1 could get some exercise.
If I watch TV, I could just relic:. it I want to get in shape, 1
should play kickball."

Hol) went out to play kickball. He accidentally tossed the ball into
se,leone's csindow. He knew that he would have to pay for a new Oic..

Bob felt that if he had just stayed in and watched TV, none of this
would have happened. He wonders what he should do the next time)

I

If you were Hub, what would you do next time?

'..atch TV

...,11y would you do that?

Play kickball

Statistical .procedure: I.Iepeated measures anaty-,is of variance.

Inc item "Why would you do that?" was measured In the following manner.

the researcher coded eahtitof the responses into une of four categories:

1.) I would play kickball because you might not htt the window again;

2.) I would ploy kickball because it's important for my goals.

I.) I don't know.

4., I would watch iN so I wouldn't break tree window again.

For each of the vignettes such as the one above, there were appropriate

iate,;urtes for that item. Fteci uncles of resi-onse to those cart_ °ries wens

r .asured and mificanLe was tested.

H, : (cow I will experience a gri'r'ter reduction in total number of

vtwin,!, hours, and an increase in total number of hours spent
in tornatilre attivities, than Group which will experience
a ',reater reduction in v'ewin and an increase in alternative activities
than Group 1.

toe expectancy-lrustlation hvpotheal, would su,,port this prediction.

IC the observers were given an opportunity to "tc;t out the dection-making

strategies at home, they would compare their results to those accrued by the

model. If they failed to obtain positive re,alts and had never seen

the model "fail," they might become frustrated )-ad not attempt any more

trials. Those who had observed a model "fail" may not become at- trustrated

and may persevere in their attempts.

"61 ,,_,
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!)epti_nIeat : ,it_ r

;airiser of haur, in alternati%c activities

(Hour-, data 11 tn ted for ive

, ,aursda:)
r,roredure: :eneated aaal:si, of variance.

P,: :here will he a ereru n-oup in the proportion
Lial),et recall of self-verbalizatien d,ed by the iiodel at
posttes'i 1 and at posttest 2.

is hputhesi, called for a tost of rut-ill of the soli-verbaliz.ation

u,ed in the in.tructional unit. It was e\pected that Croup 2 would he

-.ore likely to recall self-verbalization used by the than Group 3.

Inis was based upon reinforcement theory: the response (in this case,

the actaal content of self-vcrba!ization) was strengthened by reinforcement

observation of the model's reinforcing outco:;es for self-verbalizing might

strengthen the likelihood of the observer's re_all of the behavior. 1110 more

frequent the reinforcement (IOW; vicarious prositive reinforcement versus

50;' vicarious positive reinforcement) the greater the likelihood of learnin4

the content of the self verbalization nsed the model.

ikTendent variable: ,:ecall of self-verhalization.

kindc, of things did fill sav to herself hei./re decidilv

whether or not to watch IV (:roe response)

Pro,edure: Chi-square te:,t of ho:-w,encity of patterns of
response to ca_e4ories a(cro,,s groups.

. Result-,

lie sinificance level for all ,t0

-

I. Ise of selt-verbalization: It was expected that the Lreatments i,e1,Id have

a differential effect upon the subjects at each posttest period. in analwins,

the data for this hypothesis, the dependent variable, use of self-verhalizatioo,

was cross-tabulated with tiealmunt group, yielding Tables 3 5

These tables ai!,plly the reported frequent ot use of sell-verbalii'ation and
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Lie prcport tor tier, c. ) at OjOici L , orr 1 I; 1P,t. d -vt,1-1.., iza: io 1.

, t 1,3u re cop r ,ont I a t a p cup,' rt lad ad Li t. or the to'3L at

L it.. ,L )111 I

lasert ales 3 - acre

A Loot of statistical significanct of the homogeneity of the pattern,

of resporc-ai CO Lht2 categories was then porformed. lhis test examined the

proportion of subjects per group responding to tne categories and to Led to

see if the patterns of responses differ statistically. if the pattern of
,response for any ore group differed in a statistical sense, the n_ coefficient

would be at a level which is statistically significant.

As can he seen from holes 3 5 , none of the tests was stat ii 1 ii

bij,nificant. :ne test wniLh most closely approached significance was that

dune for the pretest. As can be seen from 'iable I, Group 1 more fiequentIv

e<pressed non-use of self-verbalization, as opposed to Group 3, which more

frequently expressed use of self-verbalization. Group 2 was evenly divided.

It is unknown why the groups were so disparate at tads stage.

ny e,la-iining the figures across time, it appeared that the treat. a, ',a,'

little effect upon the use of self-verbalization by the sublects. Group 1

remained relatively stable across all three testini-, points; Group 2 iaurc,iseil

at posttest 2, _hen uecreased; Group I also increased and remained the sar-e

it posttest 2.

It was ,:on,luded !rum these results that the .,atterns of response or

ea, h grip at each posttest did not (Lifter statisticill:,.

Prtference tor leisure time activities:

aY h presents tin ,ean scores :or all groups at all_ three mea,ure It

point, tor proterence for leisure Lime actHittes. lable

the result, the anal-is of variance co:lc:acted to test thipothesis 4.

Iii,ert_

iii 11) I ', Cho anal yi, , of vnriance rot t'( L a L lie I di [(lent u a 1_111,

treatments upod preference for leisure Li c it ivitie, 1lw main clic,t,

for 1110 (treatwnttz) And repeated measures we no non-signiiicdnt at tho
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level specified. ,ae interaction effeet wd., _uitiednt whieb wdrranted

further e.-:aminatioa of the ,'ta.

AS ran be seen in ,able 6 , tire reatest increase in preference for aittr-

native activities fro.1 pretest to po:-,ttu'A
1 wa, (iluplayed by Group 2.

was as predicted by the in.,pothesi At po'etest 2, Groups 2 and

shoved equal incieases. Group 1. the control yroup, showed a decrease in

preference for alternative activities.

It was predicted hv the nypothesis that the Group 2 mean would decrease

at posttest ., while the Group 1 r an would continue to increase. As can

be -een by iighre this wa-, not the case. life increase fur Croups .2

dad i was equal from posttest 1 to posttest 2.

----------
Insert Figure 4 here

Although the inl_erdction effeit was significant, the interaction did

not occur as hypothesized. As can be seen from the graph, at posttest 1, Group

2 displayed a greater preference for alternative leisure time activities.

Both groups continued to increase preference for alternative activities.

it was predicted that Group 2 mean would decrease, while Group 3 would remain

constant or increase. the conclusion which may be drawn is that the 100%,

vicarious reinforcement condition created a greater initial display of preferenc e

for activities alternative to television. Ibis preference did not increase

at the same rate and by posttest 2 the increase was equal to Group 3's posttest

1- posttest 2 increase. Although a significant interaction effect was found

the data did not provide support for this hypothesis.

3. Advocacy of choice of non-television

8,inscuts the il,eans for all groups at all three points in tole.

!able 9 represents th analysi:; of variance for this dependent variable.

A, -an be seen Iron the ANOVA 'able, none of the tests was significant.

(he data do not support this hypothesis, although t rn, are in the pcedicted

Jireitioa at I. Lrecid-, re,er,cd at po!,Lte,L 2.

Insert Iables 8

"G4

here



1 u response to t 10 it , `o.tHi 0s .(01 :10t_ ,RIVOC dt pdri, i 1 1

lii LI.L. a 1 Le ruat wo act I 11 Lift' re -,(11 L > Lc:Lt. , t.,h1L ILL upon tile I to .

Lo.1 ill t he data revealed t it it i'c tt toot. 1, L he 5n I oil!) 110st.

frequent I .-ocated tint :hued part_ I 'pit Lou i,, too d I Le rnaL Ivo ct iv it:. e

Lnou4i1 it nad pre\iloni resulted badly. i s as e.:pected. The IOU

nrc freciuent,1-: advo( atei televi,ioa it , in Lill :way, the child Lt'
vi tot to woo Id avoid no gat I consequences. to t Lost 2 data , however , were

clItticiiLL to interpret. It appeared Lo the resedrt her frou, till data re,iiardin
Lhi ca,ure that : utcre research us in this type of itinr, would require
re i in

dud -; spent in act ivit ic,:
A, an 1,(2 seen in : oh le:, .1 1 and 13 , L he ::(din effect of repeated mea,urei,

f leant in both to , s. his indicat is that , re:t;iirdless of group, tderi
a significant decrease in the nurtber of hours spent viowin and d significant_

increa,c in L he number of hour:, spent in a I t o rnat ive tc L ivi t les. Becituse

Lie control group also di pla ed shifts in the desired direction, alternative
explanati m, for this ,igni I ictint_ rldin ef fe,L were e-,plored. Fills is discust-;ed
in 'he tunclasions

5. Pc( iLI of se 1 f-vu rliali ,:at ion used 1,: t he iidel

k...1,1 Fe soon f ron taHti 14 the doe: L; lilt
S i -ni fit sot.

is not statistically
In add: aL I, Loth frucpiencies and percenLa -es

o1 response were equal for hot h groups. AL Ii0ttttSL 2, Group 2 ' 'creased
1 y in LIR_ rrequi tic:, it accurate respou,e this 1 Los. low:ever, then

, n st itt .t ii ii di f fe rent ti between tin L-,0 group,' altil itv to recal
-.rl, 1/.1,,, Lon used t Post tooL rt:(111c11( Los and per ct. ntaces

, a. 11(ere:,: aini-1 (Li r1 Able ,)(1',1_ test 2, in HI c I

data did nnt

( on, 1 ie, (', ,

1 111 i rdi

nil ,it it ii. reds- ii I .1,
,1( r, t 't. 1 t ttor reattaint or ont ro 1

:Jai, 1 5 i0ni Ii c,nit rmlp -i(rei, It k.21 10 t 1111 01 1 t

with reird to ,L ited pre ftit-ence for ,ion-t 1t--,- i ',ton i 0Vill o Li vit

(ne-inindl-L LI percent (10() ) vi trots co-, IL .L,t_ riliLiri 1 if'nt rcnt 4.(i t cit cl"
111 11 I in '-,L,ited plc! for ;l't1o1ion Vii'Wifln 1k I nit ik
Fifty percent ( A), ) vi troll , posit ive re Int or, in ',I I I

iz

ir(te

I.)



a prorer,P,te tor non -t.L. , ion L l.`11_ JULIO 1)0`,L t_t2:-.,t. r

f. nu.nber it Ii )sir:, spr_nt ( ecreasd for all froup,,

(incl idi11;; the kontrol t-oun). !here war, no ,i,nlifriant difference as a

of vat;. in4 the perent,1,,L positive rernforcement.

4. .here was no signifieant differea,:c a'-long the 2,r0ups as a rc:,,1:t

of varyin,; the percent,e,:,e of vicarit to p0:31tive reiniorcement in advocacy of

selecticn or alternative aLtitivitic,.Results did occur in the predicted

dire Live, however.

h. Maj(' r- Coin

Conclio_;iuns drawn tro lilti ,tudy ',ust considered with the 1ollo:.1

limitations in nir

a.) Data were coiloLtLd on ',he basis of self-report. Subject,' were

asked to report their attitudes tof"ards variables of interest. danger of

self-report in research the increased probability of error based on the suHL(_ts'

willial4ness to state attitufes which they feel conform to those desired by the

re'earcher. [here is PartiLtilar danger in n study such as the present one, in 1.bich

the foci!, is upon attitudes which may or Li iv not be socially acceptable. Cor

this reason the researcher attempted to corroborate attitudinal data with

behavior data.

o.) :ha aecuraty of thy: behavioral data is based upon the subjects'

atlity to recall prorams viewed. In order to decrease the amount of error

in rememberin4, sub,ect'-; were required to report pri:ramming viewed the follo'.in;

day duria4 the first 1101Ir of cla-,ses.

A pos:,11, 1 e et..planat_ Loll for the treatments' failure to tripZICt upon use 0

sci f- verbal izat ,)11 Phly have been het: ruse the Sill) 1 eCt.S (1111 nut perceived the

reiuternement It' be directly relater' to the use of self-verhalization. The Sub eels

viewed the ,,,elf-verhalize, ',elect an alternative activity, and be reinforied

for that selection. They rely ha,,,e perceived the reinforcement to be for the

actual ,e1Pctiod of th,.aternative activit, n(t for the process of thinking,

caretullv about th(,t sclertion, ')Ire -dp;ge',tion in redesignin,, the insfrir'-f; Aai

unit would to opha.ize the reirtionship beLveun reinforcement and the pro(e,s,

t'f II -volt it l:,ltLoll.

With relation to prelrence for non-telvisron viewing activitier,,

it may beconcinded that 10C cunsequen(es may he more effective in

eliciting both immedrate dnd enduring preferen,e for the alternative activity

ihe )0;" positivt tonsequen(c,/S0/ negative con-,equences group mean regarding

"q.z*".

w6
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pre: ere:-1.e ter citern it ive R L IYLL Le' ->'D t 1.1t lv us avir.igi f)t. t

the treat-ceht ea he ni. ills wilt tnJ i Lt ,,til'],cL5 were alrea,ly

ahove average in pre tere:cce for alternati Les. 1 he uontrul group

remained stal.le at posttc.t I and even slightly decreased preference at post L. .t

It ::iust he reealled, hev.ever, that these data were not corroborated wit!,

oehivioral increases in participation in alternative activities. Given the

inconsistency between stated preference and the behavioril data, the conclusoots

rearuing preference for alternatiAe activities are tentative and require furtner

sLnd.

Althoult the treat,'ent group, did deLrease the numher of hours spent in

vievtng Lelevisicn, the control group also evidenced a decrease. One possible

explanation for this is that with the advent of spring weather at about t'ie

time of posttest 2, all subjects began to spend more time outside in alternative

activities. it is suggested that those planning future research on this topic

consider seasonal changes and their effect upon the dependent varianles.

Generally, the expectancy frustration hvpotdecsis was not supported by

the data from this study. Only one or tile ',,ktned to Let_ his
Lcipothe,is resulted in data which exhibited cuany,es in the j..-dicted

and these differences were non-sign ificzint.

At, described, the expectancy-frustration hypothesis p. edicts that subjects,

after viewing a rode' experience lor, positive reinforcement, will become frustrated

if their own atte,npts do not result in the same high percenta;e of positive results.

invLstiafin'; t uls hypothesis involved simple modeled tasks

such as drpphm, a marble in a hole and Cien assLssin2 the observer's

;ersistene if; imiLatihg the observed behavior. 1:esults flea these studies

were f,am;icting with 'ach other regarding the effect of vicarious positive

reinforcement twit imitation and e:dinction.

present study attempted to evaluate the effect_ of vicarious partial

reinfA,rkement upon a behavior consideTahly more complex than dropping

marbles the ,,r(ces, of deciien nhukinfn lot out,' wa,, the behavior oire

comple, hut the ec urrence el the subjects' i-:tation of that hena,Tior in that

homes (culla not he a'-'red.

;he meat,nre in the present ',tudy which -,i1,1f1,11 Le that of

prey iii studie,, in mea,,urinl, persMence at the behavior was "advocacy of

pArt_ 1 tpat ion i n an a l Le rnat it i L iv! v vs. Le 1 evi a I oil viewin;t." i hi tested

Ion wti ternra e t 11%,
t he )e( [fit 1' L '21 11 ,1,1,7,), n,, 1 ,
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in the face of non-positive consequences. '7L, results of the present

study showed no ,ignificant cllitierentes for itier treatment group although

the trend- of the data did Follow predicted directions.

from the un't did occur. SuLjecLs wore able to rcporduce with at curl, v

the content of self-verbalization e,hibited by the model. :he predicted behavior

Lhan,e which would have displayed in(reased use a: self-verbalization did not

occr.

-ltated preerenck2 for leisur, 'ire activit', can tw altered by an instru,,-ional

unit; 1U0/, vicarious reinforcement is a -ore effective strategy in achieving i, eiiate

and enduring stsited preference for alternative activities. However, this stated

preferen,,e was not carried out behaviorally. AlthouTh treatment groups did

increase participation in alternative activities, there was no significant group

main effect.

A major conclusion to be drawn front this study is that while it is poszible

to effect desired cf.an,:,, in stated,preferences, these changes were not borne

out behaviorally.

C. Implication,, for Future Research:

1. 1t is suggested that to increase the probability of greater use of

self-verbalization, the instructional unit clearly should relate the reinforcing

outcomes to self-verbalization. To test the effect of vicarious partial r _nforcement

upon self-verbalization, the model might say (following participation i. the

alternative activity): "I'm really glad I took tlt, time to consider a nurser of

activities. It is good to ask myself questions before deciding what to do.

Because I took the time to ask myself questions before deciding what to do, I

had a good experience." Attention would then be focused more directly on the process

of self- verbalization and not on the resultin', behavior.

Future research might also attempt to isolate the effect of vicarious part:,IL

reinforcement upon se lf-verbalizition. For this, a treatment group, would be

require' in which the model was rewarded for self-verbalizing without the inter-

mediate step of participating in the alternati,e activity.

2. A major contribution of this study was the test of the expectancy

frustration hvpothLsis away from the controlled laboratory environment. the

difficulty encountered in (loin, so (i.e., krtaimt, that the subjects would

attempt the behavior in their own homes) might be a deterrent for future

research in this area, given la,k of cavorable results in this study.

With greater control over the imitation process, the results may have

been more favorable. This control would, of col,rse, limit gencralizahilit',.

Future field studies may examine ways of perfecting the methodology used in

the present study. Perhaps a medium could be found which would allow for the

4'1;8



(.1 1 on, 0 RI "lt, 110 1'1'1101 at 1Z.1 I

t '1 f'filt- lrlcoi 1 J. t: It)n ot the ice, c, 0,1 rticiL in 11Ji subject s
rpat i rega tele% use.

I. A rirth 11'1)1 iC,It ion ol Loin stud'.' for iiture researt h is that it de t rates
the need to ,orroordte E...pressed Attitudinal dimin,,e,, with behavioral data.

noteci, scif ects' o.:presst d prt reline 1 or a Le rnat ive act ivites cliatb,,ed in L

dei-, L red dire( t ion vaii le behavlira1ly t here_ wai, no significant difference
i_troup ,. It would ,t2pecir that the treatment s were L'fluctive in pro,totiii

toe teired stated at t IIILS Shift 'lay have occu- red more as
a resul c u: a desi rc on the subjects' part to e.:press attitudes which ..,:ere

t dance with the oil ;ect lye s of Lite int;t_ flit tonal iiii t than as an at urate
re: 10 tic n of a true ,ittitidinal

t is rec ommended that researth in this area test for three levels o: e Ife t
reini 1 1 , :,t-Itt2L1 at t it lid 111,11 Cilar12 and actuaL behavioral changt? . Desired

t,cts L11 (ice Area do not neeessari Iv imp iy L fe cts in anot:her
5. 1 t recommended that future studies focus more narrowly upon one or

.Liot her are, f intere,t c.pl or d to this t udv: 1) use of so] f-verbal izat ma
reduct: in of v tewinit hours. ()nee resul t s are obtained concerning an

of t i we met boil of ereat lug t.,reatre r use of so I f-ve rba lization, that method r
iR studied in re Lit ton to its effectiveness in reducireg number of viewin4 hoer- .

ft. it f,i also re c ummended that the itreatcr percentage of vicarious
re in for it be reduc ed from 11)11/. this was viewed as unreal it-it to

of tI 'ui' in tim trk'attwnt

: .1 t rio

A .i ir colic r-, not ricc t tonal un s sin the int roduct ion
o t , d l i t v o t i r Ing 1 k, lfl ',lat.:tit', clec 15 IflO It t I tilt'

tier tid nt cohimc nt s that not o,n I v had the children not 1)eeu
on ,i in n-il' iniv de, is ions, most of t hi did not know what a ,;oil

i t at_ rodui ed L -Alort and -long t emit] r,oith-,.

I I I Id it I t W . 1 ; I 1 e t 1 %,0 in }',Cle'rlt t, of pro and an imoci..1
moth,' Is 01 pro few,. tort or ntilv in ret_o.irtencled, however, to

In L'171.'r .-1,t11()ti t 11 I hi IIron tI Ic1''ru)r,lt' that 1.nowtediy, !I Lc, t It'll
ittwit heitay ,r.

eat it children to mal,e 'It' c s I(1I1 r eyiritiny, what liii stun to v liv
t lev i s ion hec ( ) m i n , 1 ) ,/ t manv s , hoot c u l t i c 1 1 1 , 1 . The inst rtic t ona I unit
d c signed for t h i s s t was wet I -recl'i yed hi-. the tea, her-, istrat .
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lilt, a ,,L,L) :L it t 1( L k_ LI tit t 'ILI (rt) t!tt
iii t"'t t 11t t_111 1111 t 1 1 r '11111t '1 t-'11.` in t

' ,I.ierA ii, i i n th f!! Lon IL

i ; ttIt_LVI 'IL' it. tiLt' rt r r 1 Ft ,-,Lti(iv %%rot k.

:1 t ti t t r i It f. t IL lit; I t_

i 11 1' C. /1 t 111 1 1 l t

1:1 t2 I IuO i1L not 10 1,111,

)rted Jv the typc,

call,:ren':, perception of

and JHount_ of pro'4ramf.im; they are viewifw, Werbner,

et.al., p. 1). o'it:1 t:115 in mind, teach cd,ildren how to make deci:;ion,

what a.1,1 v%.hea to view warrant, turther stl.d.- and snould he stdied in Lae s,

cll./ L r crIL
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Table 14. Posttest 1: Report of aL,rate recall of model sell-
verbalization.

Accuracy of Recall
Accurate Inaccurate

Group 2

Group 3

Frequency 17 1

Percent 94. 5.6

Frequency 1

Percent 94.4 5.6

.53, df = 1, slyniflcance = .47.

Table 15. Posttest 2: Report of occur '._ recall of model self-
verbalization.

Accuracy of Recall
_____

Accurate Inaccurate

Group 2

Group 3

Frequency 16 2

Percent 88.9 11.1

Frequency 1/ 1

Percent 94.4 5.6
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Class 1 (Control (Troup) Class 2 (T1) Class 3 (T2)

n1= 20 n,= 21

Ralya School

n,= 25

nurphy School ,ilkshire School

Figure 1. Classes, schools, and number of children per class.
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Pretest

(I/ o V V5

c
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Point in Time of Me-,-,use: ent

Posttest 1

V
5

Posttest 2

V5

* 507 positive consequences, 507 negative consequences
** 1007 positive consequences

*** Control

Figure 2. Variable matrix for variables 1 - 5.

Number of Factors in Design over Measures 1

Number of Factors in Design over Subjects 1

Variables/Measure Point: 0
1

= 4
'

0
2
= 5 7 0 3= 5

Levels in Factor 1 3

Levels in Factor 1 3

V
1

= recall of self-verbalization

V
2
= use of self-verbalization

V
3
= advocacy of selection of '1V or alternative activity

V
4= reasons for advocacy of selection of TV or selection of alternative

activity

V,= preference of TV versus alternative activity
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1

Wesign over Measures)
Point in time of Measurement

Pretest

1.)
4-1

0

F-ri) '

V,
° 7

Posttest 1

v6
V

"7

Posttest 2

V
6

V,

*5W: positive consequences, 5W, negative consequences
**ION positive consequences

***Control

Figure 3. Variable Matrix for variables 6-7.

Number of Factors in Design over Measures - 1 Levels in Factor 1 - 2
Number of Factors in Design over Subjects 1 Levels in Factor 1 -
Variables/Measure Point. 0 = 2, 0

2
= 2, 03

1

V
6
= number of hours spent in alternative activity

V
7
= number of hours spent viewing 1V
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Table 1. Reliability coefficients for dependent measures.

Variable Alpha Coefficient

I. Preference for leisure
time activity

II. Advocacy of choice
of activity

.75

.75

fable 2. Percentage of agreement of assignment of responses to
categories.

Variable Z of Agreement

I. Recall of self-verbalization 100%

II. Reasons for advocacy of selection
of '1' or alternative activity 90Z



0

Table 3. Use of self-verbalization: pretest.

No Yes

Group 1*

Group 2

Group 3

Frequency 12 3

Percent 60 40

Frequency 9 9

Percent 50 50

Frequency 5 J 13

Percent 27.8 72.2

- 4.09; df = 2, significance = .13

Table 4. Use of self-verbalization: posttest 1.

No Yes

Group 1*

Group 2

Group 3

Frequency 9 11

Percent 45 55

Frequency 5 13

Percent 27.8 72.2

Frequency 4 14
Percent 22.2 77.8

<2 = 2.49; df = 2; significance = .29

Table 5. Use of self-verbalization: posttest 2.

No Yes

Group 1*

Group 2

Group 3

Frequency 9 11

Percent 45 55

Frequency 7 11

Percent 38.9 61.1

Frequency 4 14

Percent 22.2 77.8

= 2.26; df = 2; significance = .32

*Group 1 = control; Group 3 . 50;' postive, 50 negative consequences;
Group 2 = 1004i positive consequences.
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Table 6. Pre and post treatment mean scores for preference for leisure
time activity.

pretest
X
posttest 1

k
posttest 2

N

Group 1* .59 .59 .53 20

Group 2 .59 .77 .78 18

Group 3 .72 .73 .74 13

*1 = control; ."-, 50,', positive, 50'- negative consequences; 2 = 100';,
positive consequences.

Table T. Repeated measures analysis of variance fur preference for
leisure time activities.

Source of Variation
Sums of
Squares df

Mean

Squares F P

Groups

Subjects within groups

Repeated measures

Repeat :d measures by

group interaction

Repeated measur ) by sub-
jects within groups
interaction

Total

.94

8.74

.12

.36

1.75

11.91

2

53

2

4

106

167

.47

.16

.06

.09

.02

2.86

3.67

5.42

> .01

> .01

< .01
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Table 8. Pre and post treat.;;eni ..can ',LAirLs for advocacy of selection
of activity.

pretest
5(

posttest 1

);
.,

posttest 2

Group 1

Group 2

Group 3

.56

.60

.61

.49

.61

.74

.59

.54

CQ
...,,

20

10

13

Table 9. Repeated measures analysis of variance for advocacy of
selection of activity.

Source of Variation
Sums of

Squares df
Mean

Squares F F

Groups

Subjects within groups

Repeated measures

Repeated measures by
group interaction

Repeated measures by sub-
jects within groups
interaction

Total

.34

16.21

.01

.40

4.04

21.00

2

53

2

4

106

167

.17

.31

.01

.10

.04

.55

.14

2.64

= .01

> .01

> .01



Table H. Pre and post treatment mean scores for Hours of tel
viewing.

Xpretest posttest 2

Group 1 18.36 14.96 20

Group 2 19.72 14.96 '8

Group 3 18.36 13.60 18

Table 11. Repeated measures analysis of variance for hours of
television viewing.

Source of Variation
Sums of
Squares df

Mean

Squares F

Groups .01 2 .004 .15 > .01

Subjects within groups 1.49 53

Repeated measures .10 1 .10 27.96 < .01

Repeated measures by
group interaction .003 2 .002 .45 > .fll

Repeated measures by sub-
ject within groups
interaction

.19 53 .004

Total 1.80 111
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Table I?. Pre and post treatment wean scores for hours spent in
alternative activitie.).

pretest Aposttes: P;
2

Group 1 12.24 19.04 20
Group 2 14.28 19.04 18
Group 3 15.64 20.40 18

Table 13. Repeated measures analyses of variance for hours spent in
alternative activities.

Source of variation
Sums of
Squares df

Mean

Squares F P

Groups

Subjects within groups

Repeated measures

Repeated measures by
group interaction

kevated measures "py sub-
jects within groups
interaction

Total

.02

1.34

.17

.01

.27

1.80

2

53

1

2

53

111

.01

.03

.17

.003

.01

.43

34.18

.49

> .01

< .01

> .01
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W. Howard Levie
Audio-Visual Center
Indiana University
Bloomington, IN 47405

Bibliography of Pictorial Research Appearing in Selected Journals
in 1980

Pictorial research is defined as:

Research in which the use of pictures as experimental stimuli
is central to (not incidental to) the researcher's hypotheses,
and

research in which internal imaginal processes are presumed to be
activated, no matter what the nature of the experimental stimuli.

This bibliography was compiled by looking through the 1980 issues of
125 journals in psychology, education, and communications. We
(Diane Jung, Richard Lentz, Michael McAnnaly, Tim Miskell, and myself)
found 260 articles. Most of them report experimental data, although
a few discussion and review articles are included.

Rather than listing all 260 articles in alphabetical order, we
sorted them into the following broad categories:

Iconic Memory Page 1
Recognition Memory 1

Memory Models and Miscellaneous Learning 3

Picture Perception:
Attention and Scanning 6

Interpreting Features and Cues 7

Mental Imagery 10
Cognitive Maps 12
Brain Laterality 13

Individual Differences 13
Aesthetics and Affective Responses 15
Media Studies 16

Many studies could have been placed in more than one category. So,
for example, if you are interested in individual differences, the
section beginning on page 13 will lead you to 29 studies. There are,
however, more studies on this topic in other sections of the
bibliography.

The bibliography is far from being exhaustive. When we made our
search some journals were being bound, some issues were missing from
the shelves, and we doubtless overlooked some important articles.
Other resources such as ERIC, convention papers, and hooks are not
included.
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ABSTRACT

This paper examines the tradition of research within the field
of educational technology and cites problems endemic to the
dominant research methods. It is suggested that a reexamina-
tion of the history of the field has intrinsic merit and is
necessary at this time; furthermore, historical analysis may
assist in the development of new research methods. Three type:,
of historical explanation are cited and rejected as inadequate.
The paper suggests two general cognitive frameworks in order
to analyze the history of research in educational communications.
It is.recommended that the traditional paradigm, technical cogni-
tive research, has severe limitations, and a second paradigm,
practical cognitive research,be added to the domain of the field.
Definitions and examples of both cognitive strategies are described.
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rhere would he little di,,agree-,,ent in the tield of

ducational Covunications and lea,ilovv that then, it-, a uvoo for ilc-w

-aethods of research w deb c,uld improve the Tenability of fiudin, eon-

cerning the interaction cf instructional tchnoligies with the learner.

I use the term "interaction" to denote A iarri: citegory of research

and with media, that has characterized the history ef research in our

field. Allen (1971), Barbatsis (1978), Becker (1977), Clark and Snow

(1975), Clark and Salomon (1977), are just a few ut the scholars who

have noted a number of limitations to media r(search in the domain of

ealcation during the past thirty years. The limitations have occurred

in all categories of media rescarcll includin; comparative studies,

utilization studies, and attitudinal effect qtudies (Barbatsis, 1978).

the ',ethodological issues have been adequately documented and we are able

to describe, with analytic rigor, the limitations and failings of our

past research methods, as well as the general. cognitiv strategies that

provided the framework within which these methods were grounded. The

succinct c'eu,-; on problems of methodological design, the intent and

range of such designs, and the probable success or failure of experiments

in relation to their design goals uas ;viven flirlv good picture of

past research problems and future rosearLh needs in the field (I Lduca-

tioual Communications and Technology.

The growth of statistical methods of analyis in Jfilunction with

newer experimental designs in Litu oduatimnal and ,;ocial :.ciences during the

past two decades has provided further under,,tdnding of the limitations of
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media research from 1945 to the present. I here is, of rse, the difficult

problem of internal versus external validity and how to piovide a corpromik,

o,, better yet, a refraining of th it problem so that we c in develop generaliz-

able statements concerning the interaction of humans with instructional tools

without sacrificing correct standards of analytic rigor ant empirical pre-

dictability. This it just one of the major cate.,,oriLal problem,; facing

social scientific research and without burdening the reader with ()the_

suh pr blems (see authors cited above), we need to note the response to

these difficulties.

The analysis of media research problel,L:-, and solutions advanced rts

corrective devices, fall into two prescriptive frameworks. In the major

framework one finds a commitment to methodological analysis of past

research designs, their limitations and errors, and the proposed response

which consists, in mo.,t cases, of a more complex operationalization of

previous attempts to demon.trate internal validity which depends, primarily,

on strict empirical-analytic procedures. Fes:- convenience, we can call this

the "m.instream" response to methodological problems in social science experi-

mentation (iernstein,1976; flabermas, 1968). on the other hand, scholar,;

such as ('lark and Salomon (1977) state, without hesitation, that a -concep-

tualizition" which requires a retraming of our major guiding orientations

. to research methods both on, and with media, is 1 necessary prolegomena to

further progres in media technology research in education. This type of pre-

scriptive ct..itemeut appear ombimtous whc- l .1,),Ired with precise operations

offered as solutions to the problem of internal validity for expetir,ent_o'

tlesi'I1,. Mile ,mbi,'ulty of the notion tit I "to, ,1-coptn,11iz,Ition" of re,circit

meth,1Q, u, to tile recognition Lit [curt", of .,vnthoti,
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,1, Are ne( es! 1and t (At Llr, it t ( i)11( I L't tilt' It 1 eX

h,tween edla learnitv. iris con(_rttized, that is when

sInoptic .about 'ust kdlit_ questions we ,,Mould he ahout

meia and learning are euheouentiv conneted advances in edicational

rtscar,h method'i., the result wil: he the ,,Jvomert towards ide.:1 reseJrch

desi_:ns and their proper 5p:lere o but the development of

a parduigm that could lead to a n,w era in media res,.arh would require

teni,:it/ and creativity; otherwise, ye shall remain within the original

atheoretical strategy whit_h ve birth to this field in 1945.

Inc next twu decades are going to present us with enormous challenges.

one very important praz-ratic decision must be made. In terms of teaching

graduate students, and in our collegial dialogucs, should we, do we have

the courage to enter the amhiguous domain of "reconceptualization" which

means, in the ensuing di3cuss'on, the process of discovery through dif-

ficult terrains of textual interpretation and misunderstanding. in short,

to step outside our neat scientific world into the domain of cultural

stitnce which depends on entirely different methods for verification of

explanatory hypotheses; furthermore, cultural science does not produce

nomologicAl knoledge in the 'ame w iv as do the natural sciences (Ilahemas,

190-18; lliams, 1977). before approachinv, this questio as well as pre

senting a new cateP;oric.A1 framework for research, let me raise the ques-

tion of the value of a more complete historical analysis of the field of

Lducational Communications and Technolo1;y, This will serk,e t( clArify the

thir i, and concluding portion of the nailer.
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few people, e,pecially those in acadt:-,i( tad allied discipline

questiJn the value of histori,u1 , b ,th as arillival-clocumenta-

tive encodin,, of a ._ulture'a past, and i, inatory sehema which describe

complex stru,tural relations between th- material base of ,pecies repro-

duction and the cultural, or symbolic medium through which the species

categorizes, develops, and transmits its objective (hereafter, "technically

exploitable") knowledge. Anthropologists and uistorians use two broad

categories to describe the human species' struggle for survival. First,

our struggle over and against nature so as to secure biological survival;

and the.need for the extension of understanding through acts of communica-

tion in order that knowledge acquired experientially is codified with as

little distortion as possible and with as much dissemination as is necessary

for the maintenance of material reproduction. for example, the so-called

elass.cal period of the Greek city-states utilized mnemonic devices-- now

called the conceptual peg -- to insure minimum distortion of memory. As

the :=,pLcle,, has moved from 400 B.C. to 1980 A.D., we have extended our

cc.'.es, methods of inquiry, and means of knowledge reproduction through more

elaborate systems of education and communi( ht ion; therefore, scientific

knowledge, and its Lorrelative, technical application, is preserved with-

out unnecessary reduplication generation at ter generation. In short, there

is little di,agreement about the value of historical analysis for the species

is a whole, and for au'.' academic di.;eipliiie in patticular, 'dace academic

work is ms rely a -absystem of the laryer ,;vstem of knowledge production

and reprAuction.
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In cur on fi,ld, now ter,Led uldwstional CornuniLatiow, and rechnolov",

ha, ')eLowe ancarent that it is tirio 1 u. to be more tel of

ice field's hi-,tory; e :,!el to dr,.'icrve inderhtaud its pa't because the

field is to nave i sisniticant pa t. this has not always ben the

din. splint ;, is our 0.11 aul the d1sL1Hin, termeJ "map:,

have a lung i, 'lstorti in comparison, for example, with philobiphy

or phv.tes. in twat sense, it not crucial that our past be codified

Into a structured hi-torical framLwork in which we could identit:

Lurrent movemLnts and eocn,lre then with oast decisions and accomplishments.

onetheless, it would he an understatement to say that the field of educa-

tional communications has had a ,,y3te.latic origin at least since 1945.

: ;ow, in 1981, that is 36 years in the past. Given the so-called accelera-

tion it. ch)ni;e, 1945-55 is quite a different period in American

histor, th.-2 piriid l970-30. Ileinich, Howard ilitchens, and Cal

!!ether, as well as other leaders in the field, hive low', recognized the

no,d for nich is ,sLirica, documentation since mAny of the originators

of the f iclu and their work is begianin-! to disappear. Given the lack of a

arch ye for the field as well as the fact that the field did

not hive to he his_orically orient until the past ten years, it is not

su-1,11,-,ing that we suddenly ,'wire to preserve the past. There is little

doubt that if we 1,111 to do so, a s.-reat deal of information and ini0wnd,;,2

,ill forever be lost to us. The professional association of this field,

I', try to avoid that fate even thotwh the costs will be si4nifi-

cir term:. of dollar need..

Archival preservation and anal:.sis however, are quite different mai-

rtrs Iro.1 ni,,teri, 0 studio ,)roper. The latter attemit to provide law IC:e
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exrlanations i _vents that occurred in the past t,ns(. Despite wellknown

proble: s concerning the episttmological ,talus of historical "Taws" (Dray,

1957; Nagel, 1)61), models of nistorieal explanation have become sufficiently

rigorous and complex chereby diminishing concern about the validity of

conclusions deduced from such models as long as they are correctly applied

in the concrete stud: under consideration. In this field, Educational

Communications and Technology, some excellent initial historical work ha.

been accomplished. All of us are familiar with Saettler's book (1968),

with the excellent reviews of literature and descriptions of particular

episodes in the field's history by Allen (1971), Diane-Lembo's doctoral

dissertation (1970), and many others too numerous to mention in this short

paper. Althcagh this work is of enormous value, it cannot quite be classi

fied as historical explanantion. Narrative description in strict chronological

order, and reviews of literature do not constitute the necessary and sufficient

criteria for adequate historical explanantion. They are, indeed, descriptions

of historical events and often do contain model (or mixtures of models)

of historical explanantion but these models do not meet current standards of

historical scholarship. Let me briefly describe the three most prevalent

type, of historical (xplanantion in our field d'Id, unfortunately, in so many

other disciplines.

file fir ;t model is a technological determinism in which instructional

media tool ; are a result of L,cituitific and technical research. TechnoloLy is

seen as Having an inner dynmic of its own, and as it produces new inventions-,

they are taken up and used the rob Musing chall'i's in educational and social

(,tructure. Phis model remains at such a ,,imple level that [he addition H a
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Wel)erian analysis i' not ,,ven ,.on:,iderti (i.e., tkchnolugv, despite

i ner dynamic, require planning, coordin.ti(ui, control, ,tc. The Weherian

view ha_, the Merits, at least, of briny capable of antlyzIng bureaucratic

growth and rationalization of such.) one would think from re din- educational

theory and research out,ide the dIscil,l.ne of eduLational conimuni,:atienb

Ind technology that the historians of the latter field wou1,1 be familiar

wit.: a ,;eberian analysis (1.:arabel and Halsev, 1977). out tills is not the

case.

The second, implicit model is a structuralist-functionalist approach

in which particular structural factors
( e. a lack of teachers to meet

an unexpected demand) require solutions which are met through emerging, or

new function=. ( e.g., the use of film to teach in the absence of the requisite

number of teachers) . The history and shortcomings of this model are well

known; it is rot surprising that it emerges in educational technology since

this model dominated during the World War II period.

third model of historical explanantion is an interventionist

one in which government and private agencies initiate and implement

educa,tiunal projects .

bane of three models describtl are sufficiently rich to provide us

wit:, adequate Iii-,torical explanations of the col. ,le:;, and concrete,

linkagos :fq.ween technology, learning, and social relations, concept

of intention is absent and the actual history of instructional technology

ob_icured. Why and how were decisions made to adopt media technologies?

On :hat 1,asis' 'Clow and why did the original group of inntruetional technology

ierearchers docile to frame their hypotheses in the they did? Mo-e

Import Intl-, the peculiar itheoreti(hi ca,,t the field seen'; to

have idopted I r0,1 i ncept Lou and irrie t )rward to till X i,
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p01,-11,,t1% 1 exi,ted in ,,rder to c'rry or any researLh.

21d tl'it in Liver of some technolu.:es and lynore

h_L interaLtive educational te,hncloLjes

.:e' d :1,0 late '....enties And ,Jrly thirties yet qu,ckly

of one-dIrt_ction co.:nuni,ation systems.

t t :11L Applied nature of the fielc' ir, the cause

the._ry. fiiat proro,ition is not supported by

c of fo..-mati,m, 1921-1931, and consolidation, 1932-

"a_thodologists and theoreticians of excellent

lilton, F. Dean M_Clusky, and Frank Stant,n

:iter _i.e cc ;dent ,t the C.:3 Leleviion ::etwork. The decline of

2L,'1;nd..2d in v12,oreu:, theory appears to have taken place

191-' ,;;,1_11 not venture an exdlanantion as to its causes,

i t that the lack of a signicicant

_ .t- fer2.1tIve researcn has had a disasterous efi ct

up cc rccit :c I- in 7..edia. It 1,, clear that new historical

1:11!., -1 1,, ): to the field in terms of explaining

r t, tzit. icr educati,qal ante social environment.

ii 0 pr)V.,c 1:1,0er to some ,f the questions 1 raised

s'n In tIte

- I _-.2r,e .s to the eeuelal value of newer, more

t 1(1 (1 of educat tccImology,

,t :t_a work will provide nor imaginative

aLl:,t1.,n 41- research :Iq'taods on, and with media

,r,wuuld wIt ut _; a an L.ali,,is? would ha-- to ,tns-

.,cr tae ; n t i, vi,ien, or 'general overviow ot

;:e .; tL, compettm that w:ctviLw,
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1, ore 111-.21y to ,r-oLluce a ,;reater uf dyne: i,_ literature, aad a ,.,idtr

r,nige u procedur s than a Id h 1 ,rt2s such views

mereli i,_'2rLdu;:es its research paradigms in a historically decontextualized

maEner. It is the case, however, that the relation between hist ,r,cal analysis

and the hirtl' of re,.:arch methods is one of mere centingenc. It 15 not

necessarily the case that a reconstruction of the hi,,t(,ry of this field, made

to student; ..ad practitioners i systematic manner of distribu

tion and teaching, will lead to reconceptualization of the field to meet

the research challenges of the 1980's and 1990's. it is clear however, that

many scholars in our field share a helief in the importance of historical

analysis to their research dilemmas. For exam,,lc, Clark and Salomon (1977,

p. 103) quote the Freeman experiment ditd say that it was quite unfortunat,

tat tnle lesson,' of ta,)se e.,,q)eriments were forgotten.

Lan 110W siitImarize the diseussi a of t,lls part of the paper. His-

t)1_,a1 a-,al,sis of our field 1&> intrinsic mtrit and should be pursued

at this time since the field aas a significant vast. Suc-: analysis will be

of enormous benefit to future students and pra,:titioners. A benefit from

this %.urk may be the ,levelopmLnt of new conceptions of media research

advai.ced by in,-estiators who have thoron4h1v hnalyzed the field's past

research ,,ethods and tne decisions underivin,; the choice of partir_alar methods.

let us turn to one historically oriented model of knowledge development

dhich may provide us with a more cogent viewpoint from which we could analyze

Lae :elation betwten operational re-;tar,h nceds .mna the reconceptualization

need or future in,,tructional mtdia research.

419
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II;

e th, dt:, ilk t_0 ,,mclusive

ahoat oar trug,;le for sur\iva;. We are (,,n),tantiv oritnied,

aa initra7lental to Ards an evt.r in reasing understanding of, ,rill

,(1trol over, nature. From pripitivc ag,ric,Alture, to the craft guilds:, to

i.dustrialization, humans always 5,'ek increased control o: natural

pro,y,.,es in order to reduce unpredictable factor:, which could destabilize

or -.orsennihilate human social organization. second historical c`:1--

elusion follows from our need to acquire knowledge in the objective domain

of niture. To wit: as scientific knowledge is accumulated, it must be

organized, taught, applied, reproduced, and 50 fotth; therefore, the spe-ies

develops and r-l'ines methods for the extension and presentation of under-

,-.tand:ng which occurs, primarily through the use of language.

niirma., (1965) we shall c.,Ategori,:e these tA,o processes as telated, but

di :duct human_ interests in knowledge production and reproduction. The

interest in ,rediction and control of natural events will be termed the

"teClrical cognitive interest"; the interest in the extension and traw,misL,ien

et knwl-i;_;e will he ttrmLd the "pra,tical cognitive interest.

file teCulical cognitive interest is inc( rporated within the elpirical-

.1111:tic sciences. These science, produce nomolo?jcal statements that assert

colnlitional predictions about obser\ed physif.,1 Ihe

,M the er,piric,11-analytic r,c lent,-, secs -rod] ity as the sum total of facts

ilective ,,nhjec.t, the c.unmiuni to of ,c lc ntist':, (_an true

proposItions, oK-)re,,'.ible in tormall.'Ad langaag,, which can lead, elven

initial cond:tion, to A ,,et 01 tochnical reto,mnenddtion, tot ill, control (_f

observ,
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IenKtny t*e natty,

The 're s re.ind A, 111,,L .intil,o Ln.wlek(

,.;uidej intec,_,st in arm 11'L",; ,uviroument urder c3c,tr_1.

77, is does confiate the traditional ditinction bet,,,uen the pure and a plied

becau,,, th._ pure ,ic.,ces ,eyelid on a stri,'t empiricist interpretation

uf tae world. :t is t_;,is viewpoi:t iicii .s,ade possible the extraordinar:

te,nni,_alaJvanee-; ci the pat four centuries. the pure sciences, therefore,

mav not an instrurlsntal orientztion in every instance; non,Lneless,

t, technical .ognitive intere-zt remains the primaiy framework within whit-,

scientific practicc occur,-;.

tical ,ognitive iLterest is fkruid in the cultural sciences; e.g.,

history, literar interpretation, psychoanalysis, and ordinary language

analysis. 1.1.2 -._tautological frameworl, for the;c sciences is different from

the empirical-analytic sciences. The _ultural sciences do not construct

or. e, deduc:i%,1y, and experience is not ,)r,,7,anined with regard to the

su,ce t oder.Ittons. counts as a tact is provided by the understanding

not controlled observation. Our acts of understanding are

governed ) col,sen,,,a1 norm, which define reciprocal expectations about

behavior and mu .t he understood le, two, or lore acting subjects. 1,11i1e the

yalidlt.' or technical knowledge statement:, depend oil empiricall.' true or

c,rr,ct proi,o,,itions, the validity of propositions referrin,', to

otion i,, grounded only in int,rubjective mutual unden,tanding

01 intentIon:, dui (0,1igation'. lhe cultural siiences therf'fore, are primarily

cLlicerae,1 interaction or what we currently call com-

7,11111, at 1''t 1:11 t.r.k -t fon. xpli kt, ant,, ,ommuuication through an analisis

of rul nr. ir and 1,11 nen h Interper;,ona bohavi; . lime

mi,ot t nt A.-1 11', I ',;(,111,1 disc 1, 1 1 , li,t I hi tilt prat t ive
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interest, reflected In 3ym)011c interaction ,,v,tcm, is di,,tinguished

!rum the technical cognitive interest, retlected in the empirical-analytic

sciences, in that the former domain (anhot he' [educed to the latter. Tais

claim needs further explanation and tpen I shill proceed to discuss the

valae of this approach for future media rese-rch.

A cur;ory examination of the history the social sciences exhibits

divergent conceptual strategies for analyzing human interaction. Some dif-

ferences are: the manner of formulating problems, methods of research,

choice of categorical framework, the definition of thy object domain, and

whether or net meaningfully structured langua:te forms are to be taken as

objects among ot'er physical objects, or conversely, does the object

domain itself only have sense, in the first place, as a meaningfully

structured form. The vituperative nature of this debate began to dissipate

Turing the 1930's with the view that there w.as, and is, only one form of

knowledge that, of course, he scientific knowledge derived from the

use 01 empirical-analytic procedures. This unity of knowledge viewpoint,

associated with various types of positivist thought, seemd to completely

destroy the need for any other epistemology than that found within the

natural and mathematical sciences. Indeed, positivism held that nothing

einld count as knowledge unless it could lie constructed, in principle,

upon the leductive-nomoligical explanatory framework; tlereupon, the

greaf- rt1.311 to model the science of society upon the methodological

,pproaches of the natural sciences.

l,epite the re; ccion of positivi,m1 and the unity of science noel-

meat as indefen meta-- ,cient i fic the Tries, enormous: gains have been

made adcpting the pragmatic component at that pmition; namely, a

behav it al toach to human .1: 1,111 t prOCC`th t t'Arn
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Unfkrtunatelv, we h yeC. to cit'Veiop *t_.; mea-mrement (,pera t ions

for umeining"; that 1,, how human-; undcrtand ea,h other as self cons ions

acting sabjects. Inc_ problem, is that we cannot observe aLtionn in the

same wav that we observe mere ',,,havior. To observe behavior a, action,

we must relate features of this behavior to rules on which it is baed and

understand tie mcanicieg of these rules. In -,h)ct, to adequately describe

an 1, ti.,n implies the understanding of a norm or the corresponding inten-

ticn Is term,, 0: communicative actions, language usage requires both a

cognitive capacity to understand a rule and the preformative capacitY to

apprehend the universal in new particular instances. Benavioral research

designs applied to communicative interactions have been of little value

compared to behavioral analyses of human actions other than speech acts.

What are the implications of the foregoing argument for future instruc-

tional media research' First, we must relax our dogmatic adherence to a

purel behavioral approach to research. After all, the belief that there

is only one type ,f knowledge, deductive-nomological knowledge, is itself a

metaphysical dogma. It cannot he proven empirically, or by a logical

deductive argument. It is a matter of faith and we like it because it

works. But 'low will traditional media research be received in the future?

The current provnosis is not good and the range of questions and problems

confronting us could lead to a dclegitimation of our field if we fail to

respond creatively to the emerging instructional telecommunications environ-

ment. lo mention just one major problem: recent instructional tool s: stems

are incre,sincjv interactive, or two-wy, including multi-point cable

systems, teleconferencing, computer conferencing, elect: is blackboards,

And cLmoination thereof. Traditional media research experiment-, and

current instructional development methodq will he of assistance in

423



aXi`,I Z.; pk)Cent 1-11 1 Lit t Lc( . e,. :,121,113Ci011

_utc,ed in,,tructiun Vi micro corn liter, viCwotet

deliJery s:stc-s, etc. .ionttheles:', We dr, i-eLlw, isLed questiou, which

we cai.not ansv.er; turthermore, We do not po,sess the cognitive strategies

in to frame tne questions. The reason is simple. there is r;tpidly

;,rowing; interest in communicative Competency via the interactive media

technologies and the field of educational communications and technology

has not developed a tradition of symbclic interaction research; instead,

it hds relied for the most part, on technical cognitive research. There

is no longer any justification for constraining media research within

the tecnnical cognitive framework. Indeed, future media research could

undergo an exciting' rebirth by including stategies and methodologies

derived floe the practic'al cognitive interest of the cultural sciences.

It should be recalled that general cognitive strategies, or

"knowledge interests" Are the viewpoints from which we apprehend reality;

in fact, knowledge is only possible because of these meta-empiricial

frameworks which guide our epistemological ,)rojects. The choice of one cog-

niti.e strateg rather than another is Lased on complex factors. I briefly

nentiened some of these factors in part two of the paper including ,oe

deci:,ion as to the moqt appropriate methodology for measuring meaningful

1,inguage utterances. The results of my research demonstrate Chit technical

and practicil co,nitive strategies are Livalytically distinct but empirically

related. In short, Lertdin context,: will demand the iLe of one ,,tratcy rather

thd. anot-icr; Contexts will toquire unique mixtures of both 1,tratcqus.

i'hote ha, ;)et :1 enormwl, pro,4rei:, Lfie cultural -,ciencos during, the pat

decade 1,ut Little, if any of this work ha, made at,,, WaV iilto mcd1,t re,,ean,h.
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lhe mu,t puwcrful moCul c t.):11.i!1Vt_ ,o tence,dovelopcd J.

ilaber,lia,,nn,, already been itionilized emillin (1977).

'ills is Lit one example of the coninnt'on ,1 technical and practical

cognitive strategies which in,rea,cd the cif his flat Logs

wnile ;)reservir,:, internal validity.

the nest two decadts, ,t can anticipate questions, problems,

and needs which aeretofore have not Peen a silhificant aspect of our field.

There will be increasing -_:oncLrn for ,c_Lhod, that improve communicative

comoeteace via multi-point interactive (ommunicdtion systems. The focus

will not De upon methods of cognitive acquisition. Learning theory, per-

ception taeory, information processing models, instructional developrent

metnods, etc. have a long tradition and are well-sitlitited; that wori., of

course, will continue and outstanding issues still remain unsolved and

mast be solved in order to improve learning.Npnecheless, a new arena of

research nust begin alongside our mainstream research. Bliss (1980) has

shown than the majority of the Canadian experiments in medical learning

via various types of interactive instructional communication systems did

not meet the anticipated goals. The crucial variables concerned problems

ef distortec communication; i.e., questioning the authenticity of the

s)eaker, inappropriateness of coment, uncertainty as to entry .1nd exit

from grpup di,:,cusion, etc. The results aic not :;urprising; teleconferencing

experts have been frustrated for Vedr:; atteml)ting to develop efficient

communication protocols. the more mechanistic ,rotocols increase order

within the 'ronp but decrease parti'Ilation and learning. I believe

that the solution can be found through symbolic interaction research

rather thin trnd,tional "attitudinal" rc-,,earch situated the

"a.ttitivr lradigi. Attut .iii, Ye can only benefit from such
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reseirch attempts. Lt will increase the 1 hwi et out field duriw; th

the ne.:t two J,c1de5 l ptuvld,' us with more wer., in the emu gin;

"third w,Ive" hommunication systems. Cultural science is no longer or

a:Icient metaphysics. 'It has clered with powerful approaches including

seielotic analysis. To le ccrtain, ,imbiguities remain in ts methods ,

but why be frightened of ambiguity? The challank'e to resolve ambiv,ilitv

will brin,; out the be-t in all of us and lead to an excitinr future

for our field.
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I

Photography to Enhance Aesthetic Skills

Two students photograph the same subject. One photograph communicates

a heightened sense of reality, the impact of the decisive moment and is more

interesting to the viewer. The other is technically well done, but communicates

none of the aforementioned aesthetic qualities. Is the unequal quality of

these students' photographs due to technical instruction? How does the

introdu,tion of instruction in aesthetics affect the photographs of students

having high or low spatial abilities? The photographic statement involves

a cognitive process, a symbolic manipulation of information and requires a

basic level of technical competence in order for information to be

communicated visually. What types of learners benefit most from this visual

production process?

In an effort to answer this and related questions, a study was conducted

(Mcisaac, 1980) to investigate the effects of instruction in photography on

fourth and fifth grade students. It has long been recognized that photography

in the classroom is highly motivating and offers a unique vehicle for

communicating ideas visually. Studies such as the Milford Visual Communica-

tions Project (Fransecky, 1973) and the Green Chimneys School Project

(Ross, 1972) attempted to establish the importance of photography in the

school curriculum. These studies suffered from a lack of concrete identifiable

variables from which to collect data.

The present study was an attempt to isolate variables which can be both

observed and evaluated in photographs and for which instruction can be

designed. An effort was made to identify which level of spatial ability

benefits most from these differences in photographic instruction.
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One purpose of the study was to examine the relationships among technical

and aesthetic qualities in students' photographs as well as students' spatial

abilities. In addition, photographic improvement within each level of

spatial ability was examined to determine whether the improvement occurred

in the lower order technical skills or higher order aesthetic skills. It .is

anticipated that there would be no spatial ability effect on the improvement

of technical skills in photography but that the ability to conceptualize and

communicate higher order aesthetic information would be significantly greater

among students identified as having high spatial ability.

Photography is a visual medium of communication with inherent character-

istics unique unto itself. It is not a direct perception but is a two

dimensional symbolic representation of three dimensional reality. The

photographic process produces the symbol or representation by creating an

image on light sensitive paper. In this study, the skills involved in the

photographic process were categorized as aesthete skills or technical skills.

Technical Skills

Technical skills were those mechanical manipulations required of students

to enable them to produce a clear photograph. During the pilot study in a

small elementary school, observations were made in order to identify

difficulties students might have in taking pictures. Extrapolating from

these realistic problems, four technical criteria were identified as those

ecessary to produce clear images with the Polaroid cameras being used, the

EE100 model. Technical criteria were described to the students as 1) Filling

the frame 2) Focusing 3) Avoiding camera movement and 4) Avoiding subject

movement. These are identified in Table 1 as Tech 1, Tech 2, Tech 3, and

Tech 4.
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'1 ,1 ,,



3

Filling the frame, or composing within the frame, required instructions

to students in how to eliminate extraneous background material, how to learn

to see as the viewfinder sees, and how to frame the visual statement.

Focusing, with this particular model camera, required that the students

correctly estimate the camera to subject distance in feet and set the

corresponding focusing ring. Holding the camera steady required practice in

squeezing a rather stiff shutter. Avoiding subject movement required

awareness and planning on the part of the photographer to avoid a blurry

image.

These four technical criteria were determined to be essential technical

elements in the production of good photographs by stuoents and were

incorporated in tne lessons for botn treatment groups. These four items

were also subsequently used as evaluative criteria when students' photographs

were later rated by judges.

Aesthetic Skills

Aesthetic skills were defined in this study as those demonstrating the

ability to recognize the produce information or artistic material in a

creative symbolic way. There are many examples of the presence of aesthetic

qualities in photographs. Aesthetics are those qualities which stretch the

imagination and present complex ideas. There are countless aesthetic

elements. but four were chosen from the literature in photography for this

study. They are the ability to create: 1) a heightened interest, 2) a

heightened sense of reality 3) a unique point of view and 4) an expression

of the decisive moment. These arc ideuLified in Table 1 as Aes 1, Aes 2,

Aes 3, and Aes 4.
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Heightened interest. Creating interest in a photograph can be

accomplished in a variety of ways. An emotional statement can evoke humor,

sadness, and joy through the artists' individual porcra/al of a situation.

Excitement or tension is created betwen the photographic image and the

viewer. This tension helps recreate experience and affirms the wholeness of

the work (Bayer, 1977). Aesthetically this can be done through composition,

selection of subject matter or the juxtaposition of other visual elements.

Heightened reality. A tense of heightened reality is described by

Ward (1970) as the degree of integrity of meaning evidenced by the visual

relationship within the composition. Heightened reality is what Suzanne

Langer (1942) describes when she says that art is a semblance which seems

cLarged with reali:-/. It is, :n fact, the very z.5sence of 4at. Benjamih

(1969) describes as the "aura" or the sense of reality, the authenticity,

of a presence in time and space.

Unique viewpoint. A person's unique viewpoint is one which expresses

that individual's particular ideas. Jerry ljelsmann, for example, frequently

presents his point of view through paradoxes such as elegance and vulgarity

(Ward, 1970). Cartier-Bresson does the same through visual contrasts

(Henri Cartier-Bresson, 1976).

Decisive moment. The decisive moment is that precise time ar .,hich

moving elements are in balance. The phrase is associated with Cartier-

Bresson's search for universal harmony in the flux and movement of images.

When the instant is right, the rhythm of the universe creates such a decisive

moment. Aesthetically, this moment results from an intrinsic blend of

figure and setting which presents perfect equilibrium.
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Experimental Variables and Instrumentation

The principal independent variable of interest in this study was

spatial ability as measured by the SRA Space Relations Test. Space relations

is "the ability to visualize how parts of objects fit together, what their

relationships are, and what they look like when rotated in space" (Thurstone,

1962). The ability to form spatial relationships is considered a crystallized

or fixed ability, as opposed to a fluid or changing ability.

The dependent variables chosen were scores on the four previously

mentioned technical skills and scores on the four aesthetic skills. Scores

resulted from the evaluation of the subjects' photographs by a panel of

judges. Post-treatment photographs were judged for improvemen on the four

technical and four aesthetic criteria.

Methodology

A quasi experimental nonequivalent control group design for intact

groups was used in this study. Classes were taken as a group and stratified

random assignment to treatments was made within sex and spatial ability as

measured by the SRA Space Relations Test. Sixty-six fourth and fifth graders

received instruction, participated in photographic exercises and took

photographs of various themes of their choice which were ultimately evaluated

by a panel of judges for technical and aesthetic improvement. The two

treatments, Treatment One and Treatment Two were as follows. Treatment

One consisted of technical instruction in photography, photographic

exercises and materials developed for instruction in aesthetic concepts.

Treatment Two consisted of technical instruction in photography, photographic

exercises and general perceptual exercises. The SRA Space Relations Test

was administered and division by median scores then determined high or low

spatial ability.
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Sets of experimental materials were developed by the investigator for

both treatment groups (Mclsaac, 1980). The study was conducted during six

sessions of 40 minutes each. Studclts met twice a week for three weeks.

Field procedures for the six sessions are outlined in Figure 1. Two

independent variables, level of spatial ability and treatment condition

were subsequently examined to determine whether there were mean differences

between students' technical and aesthetic performance scores whe- student

produced photographs were evaluated by a panel of judges.

Five judges rated fifty-five pairs of photographs for each of the

eight criteria, four of which were technical and four aesthetic. A score

was either one or zero. The investigator was looking for the dicotomous

situation of improvement or no improvement- Therefore, only difference

scores were obtained. An item received a score of one if the second photograph

showed improvement in a selected criterion. If the second photograph was

the same or worse on that item, a zero was recorded. Since some students'

second photographs were worse than the first, it was not evident to the

judges which were pre- and which were post- photographs. Pairs of photographs

were randomly projected on a screen and could not be identified as belonging

to Treatment One or Treatment Two. A student's score on each of the eight

criteria was the sum of ones and zeros assigned by all five judges.

Individual as well as total aesthetic and technical scores were therefore

obtained for each student.

In order to ascertain inter-judge reliability, alpha coefficients were

obtained. The alpha reliability coefficient for the twenty technical scores,

which represented five judges times four technical criteria, was .91. The

alpha level for the twenty aesthetic scores was .85. These figures indicate

that t ,th tecnnical and aesthetic ratings across five judges were consistent.
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Results

Factor Analysis of Technical and Aesthetic Items

In order to determine whether the four technical and four aesthetic

criteria were indeed independent and separate items, a factor analysis

was performed on composite scores, scores summed across five judges. As

can be seen from Table 1 all four aesthetic 'terns receive heavy weightings,

and accounted for the greatest proportion of the variance. The first factor

which emerged was the aesthetic factor, in which the items Aes 1 to Aes 4 were

most heavily weighted. With an Eigenvalue (Kerlinger, 1973) of 3.43 the

aesthetic factor accounted for 43% of the variance. The second most

important factor was heavily loaded in the four technical areas and

accounted for an additional 32% of the variance. Together those two factors

accounted for 75% of the total variance (Table 1).

Only one item was weighted differently. Tech 1, filling the frame,

loaded about equally on both factors. Filling the frame is apparently a

technical as well as aesthetic consideration. To ease subject matter

interpretation, it was decided to identify this item as a technical criterion.

Other factors with Eigenvalues less than one were dismissed as unimportant

factors. The factor analysis suggests that technical and aesthetic

qualities are indeed separate characteristics which should not be treated

as one composite score. Both technical and aesthetic factors are relatively

independent of each other. This confirmed tl investigator's decision to

separate the factors in this way. In addition to the factor analysis,

Q-Q plots or normal scores plotted against actual scores, indicated that

student scores on all eight criteria were normally distributed.
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Aesthetic Improvement

Results of an analysis of variance indicated that there was a

significant difference between subjects' total aesthetic improvement scores

due to treatment. The main effect for treatment, which was significant at

the p = .015 level, indicated that students in Treatment One scored signifi-

cantly higher than students in Treatment Two (Figure 2). Photographs taken

by students who participated in technical and aesthetic instruction were

evaluated as better and more visually interesting than photographs taken by

students t,.no were given technical and perceptual instruction. Aesthetic

improvement, were visible in the photographs from Treatment One but not

from Treatment Two when evaluated by the panel of experts. This supported

the investigator's premise that aesthetic concepts can be identified,

taught and evaluated through examination of visual information in photographs.

Results from the ANOVA indicated that there was no difference in total

aesthetic improvement due to spatial ability. The power of the test was

adversely affected by the loss of seventeen percent of the participants over

the three week treatment period. Since the power of the test was not great

(1-B = .55), and sample sizes were not large (Table 2), Differences may

have been difficult to detect. Among the limitations affecting sample size

were the number of cameras available.

Technical Improvement

Results of an analysis of variance on total technical scores revealed

that there was a main effect for spatial ability which was significant

at the p = .024 level (Table 2). It appeared thaL the aesthetic components

of instruction influenced total technical scores, and that training in

aesthetics may have supplemented students' technical knowledge (Table 2).
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Total aesthetic improvement had been hypothesized to occur with high

spatial ability students but occurred in low spatial ability students when

technical skills were measured. Low spatial ability subjects benefited

most from technical instruction which inciuded aesthetics. Ne'ther of the

other three conditions benefited as much (Figure 3).

Instruction in aesthetics may supplement low spatial ability students'

technical skills by giving them a better understanding of svitial relation-

ships in photography.

Summary

Findings from this research indicate that when the instructional techniques

employed in this study are used, photography facilitates the communication

of technical and aesthetic skills. Results showed that there was a signifi-

cant difference in aesthetic improvement scores between treatment groups as

demonstrated through students' photographs. It was ascertained that there

are aesthetic concepts which are observable in photographs and which exist

independent of technical criteria. These concepts can be communicated and

evaluated in students' photographs. There was no indication in this study

of spatial ability differences in aesthetic scores. However, there was a

sign;ficant main effect for spatial ability among total technical scores,

resulting in significantly improved technical scores among ,,udents of low

spatial ability.

Results from this study indicate that simply giving students a camera

and telling them how to use it is not enough. In all instances, students

performed better when aesthetic concepts were imbedded in the instruction.

For students of low spatial ability, such aesthetic instruction allowed them

to perform significantly better on technical tasks.
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The ability to communicate information both technically and aesthetically

may adress different types of learner needs and abilities. Further research

into the effectiveness of photography as a medium of instruction should

investigate which type of instruction in photography best addresses the

needs of which type of learner.
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Table 1 Factor Analysis Results

Rotated Loadings

Factor 1 Factor 2

Technical
characteristics

Tech 1 .56775 .51364
Tech 2 .01864 .96358
Tech 3 .06584 .91376
Tech 4 -.01954 .92155

Aesthetic
characteristics

Aes 1 .80762 .19389
Aes 2 .88331 -.02975
Aes 3 .78163 .06760
Aes 4 .84273 -.14148

Factor Eigenvalue pct. of var. cum. pct.

1. 3.43193 42.9 42.9
2 2.58867 32.4 75.3
3 .65350 8.2 83.4
4 .47325 5.9 89.3
5 .39628 5.0 94.3
6 .22330 2.8 97.1
7 .14808 1.9 98.9
8 .08499 1.1 100.0
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Table 2

Analysis of Variance Table for Total
Technical Scores

SOURCE OF SS MS

Treatment 1 104 042 104 042 3.694 .060

Spatial
Ability

Treatment by
Spatial
Ability

Error

Total

1 153 050 153 050 5 434 .024

1 58 478 58.478 2.076 156

51 1436 480 28.166

54 1759.345 32.580

Mean, Standard Deviation, Variance, Frequency
of Total Technical Scores for Each Call of
the 2X2 Factorial Design

Mean Std Dev. Variance Free.

Treatment One 8.1000 5.5358 30.6448 30

Low Spatial
Ability 7.5000 5.8652 34.4000 16

High Spatial
Ability 8 7857 5.2650 27.7198 14

Treatment Two 5 0400 5 5639 30.9567 25

Low Spatial
Ability 2.6429 3.1770 10.0934 14

High Spatial
Ability 8.0909 6.5491 42.8909 11
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Significant differences due to treatment
but not due to spatial ability.

Analysis of Variance Table for Total
Aesthetic Scores

SOURCE OF SS MS

Treatment 111 471 111 471 6 375 .015

Spatial
Ability 1 15 033 15 033 860 358

Treatment by
Spatial
Ability 7 205 7 205 412 .524

Error 51 891.708 17 484

Tort: 54 1025 636 18 993

Figure 2.
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Relationship Between Eye Movement and Cognitive Information

Acquisition Utilizing an Unobtruslve Eye Movement Monitoring Device

All ages of school students are constantly being exposed to more and

more visuals with the anticipated result, at least on the part of educa-

tors, that an increase in learning is taking place (Wolf, 1970). Unfor-

tunately, however, the increased use of illustrations in textbooks, slides,

etc. is more often based on common sense guidelines and artistic notions

than on experimental evidence (Fleming, 1969).

A considerable amount of research, however, has been conducted on the

role of visuals in promoting more efficient learning. Initially the work

could be best described as picture preference studies which often compared

instruction vith pictures to instruction without any visual illustrations

(McClusky and McClusky, 1924; Goodman, 1942). It has only been more recent-

ly that any systematic study of visuals (Dwyer, 1975) has been undertaken.

In Dwyer's investigation, he compared the results of a posttest with differ-

ent types of visuals, i.e., sisiple line drawings, shaded line drawings, and

realistic photographs with how the instruction vas presented, i.e., tele-

vision, slides, or textbooks and whether or not the instruction vas self-

paced or controlled. Basically it vas found that there vas an interaction

between the type of drawings viewed and whether the instruction was self-

paced or presented at a fixed rate as shown by the scores on the criterion

posttest. While this type of data is very valuable, it may have provided

incomplete information of how much the subject actually learned from viev-

ing the stimulus materials due to individual differences in answering the

questions on the posttest.

Within the past few years the use of eye movement Lnaices, i.e., the
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number of fixations, has been utilized as another measure of cognitive

processing. For instance, Loftus (1972) nes found that the number of fix-

ations made by a subject while he/she initially viewed a picture was the

best indicator of subsequent picture recognition. Perhaps Wolf (1970)

states the case for using eye movements as an index of learning most

succinctly:

Eye movements present an unusual opportunity for finding out the

reactions of viewers to a visual stimulus. They give information on

where the subject is looking, hov :1.ong he looks at a particular area,

how often he loots at particular objects and the types of movements

he makes. . . .This reaction is different from giving the subject a

printed test or asking him in an interview what he has learned from

the stimulus. (p. 13)

Thus, the present research was motivated by a desire to determine if

it is the visuals or the learner which influenced the number of eye fixa-

tions or the amount of learning as determined by the posttest scores. In

this particular study the eye movements were collected in a naturalistic

setting flout subjects who were unaware that .t vas their eye movements

which were of primary interest because the unob,rusive HEL Oculometer was

utilized.

Specifically, the present study is designed to answer the following

questions:

1. Are differences in eye movement indices related to the posttest

score?

44s



Eye Movement

2. Do differences in eye movement indices of subjects depend on the

various types of visuals or on varying categories of intelligence?

3. Do differences in the posttest scores of subjects depend on the

various types of visuals viewed or on varying categories of intelli-

gence?

Eye Movements and Visuals

According to earlier research, there are basically two factors which

may influence the looking behavior of subjects: (a) stimulus materials

themselves and (b) the intelligence level of the iewer.

Perhaps the area which has received the most attention from research-

ers interested in eye movement and stimulus variables is with regard to

complexity, novelty, and affective value. Loftus (1976) indicated that

since Busvell's (1935) early work it has been noted that a viewer will be

attracted to the most informative areas of a picture. As Loftus pointed

out this theory is supported by logical reasoning because if one is shown

a picture of a city skyline, the viewer will focus his/her attention on

the buildings, ,Amt on the area of clear blue 10.4y. More recently Paw and

Nunnally (1967) conducted a series of experiments with college students in

which they found that the subjects attended Aare to the complex, and the

more novel pictures. The study was replicated by Paw and Bunnell,' (1968)

with elementary grade school children with the slime results.

In soother study utilizing collego students as the subjects, Mack-

worth and Morandi (1967) found that the subjects fixated squares of pic-

tures which had previously been rated as high in information more than
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pictures which were ranked Dir. A final study which has dealt with the

issue of complexity is that of Zusne and Michels (1964). They found that

polygons which were more complex drew more eye fixations than did straight

lines. The issue of complexity, however, is not as well defined as the

above research would indicate. Wolf (1970) indicates that complexity

seems to attract more eye fixations, but only up to a point. When the

stimulus becomes extremely complex, the subjects may tend to avoid th-

stimuli or to fixate contrally.

Just as the complexity issue is clouded with contradictory findings,

the same situation is true when one analyzes the results of picture recall

teats. It vas mentioned earlier that Loftus (1972) found that the more

times subject fixated a picture, the more likely he/she would be able to

recall it later. Tvers4 (1974), however, found different results. In

her study, the subjects vho fixated the stimulus materials fever times had

the highest recall on later memory tasks.

Intelligence and rye Movement

According to some research, the intelligence level of idle viewer will

influence how he/she gazes at the stimulus material. Anderson (1937)

found difference in the eye movements of children vho were good and poor

readers. However, when he statistically isolated the factor of intelli-

gence, the Alfn-1-17c4,..c was no longer significant. Therefore, it seemed

that intelligence was contributing variable. Guba, et al. (1964) found

sizable correlation between some of the eye movement :radices of subjects

and intelligence u measured by the California Test of Mental Maturity.
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In a study conducted by Wolf (1970), it appeared that there was a relation-

ship between eye movement indices of duration and number of fixations, but

the result! were contaminated by the stimulus variable of motion. However,

there was a direct relationship between intelligence and scan pattern since

the high IQ subjects maintained flexibility in their scanning patterns

dependent of the stimuli, whereas the low IQ subjects tended to use a static

scan pattern.

Visuals and Learning

The research in the area of learning from visuals may be best charac-

terized by the term multifaceted. During the period of time when muth of

the early pictorial research was being conducted, the realistic theories

of Dale (1946), Morris (1946), and Carpenter (1953) were the most prominent.

All of these theories contend learning will be more effective as the number

of cues in the learning situation increases. These theories were generally

accepted since they seem to have a firm base in logical reasoning.

Travers (1964) and Broadbent (1958) opposed the realism theories by

suggesting that too many cues may tend to impair rather than facilitate

learning. Travers and Broadbent advocate

. . . that human receivers are capable of processing only a portion

of the information available in complex realistic events, and the

learning may be enhanced when presentations are reduced in complexity

so that only the cues relevant to the learning task are provided.

(Levi. and Dickie, 1973, p. 873)

Dwyer (1975) has completed the moat organized and extensive work with
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visuals to date. His studies have utilized materials consisting of draw-

ings with varied detail, i.e., simple line drawings, shaded line drawings,

and realistic photographs, in a unit of instruction presented to subjects

from a number of different grade levels. The results of the studies 41.;-e

varied, but the following two conclusions are prominent: (a) the simple

line drawings were the most effective when the pace of instruction vas

fixed and (b) the visuals which were more realistic and consequently con-

tained more detail seemed to promote more efficient learning when the

learner could control the pace of instruction.

I light of the past research conducted on the relationship of: (1)

visuals and eye movements, (2) intelligence and eye movements, and (3)

visuals and learning, the present research vas conducted to answer the

following research hypotheses:

Subjects who have a greater number of eye fixations will have higher

scores on the posttest than students who have fever fixations.

Subjects who view the stimulus materials composed of shaded line draw-

ings will have more eye fixations than subjects who vie" either the

simple line drawings or the realistic photographic representations.

Subjects who are in varying categories of intelligence will have diff-

erent numbers of eye fixations. '

Subjects will score at different levels on the posttest depending on

whether they view the simple line drawings, shaded drawings, or real-

istic photographs.

Subjects will score at different levels on the posttest depending on
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whether they are in the high, middle, or low categories of intelli-

gence.

Method

Subjects. Two groups of approximately 60 members each were identified

for the study with one being the control subjects and the other group being

designated the treatment group. The control group was composed of freshman

and sophomore class members from Mansfield State College and the treatment

subject.; were all students enrolled at Harford Community College, Bel Air,

Maryland which is in close rroximity to Aberdeen Proving Ground, Maryland.

To reinburse the treatment subjects for their time, each was paid $20.00

for participating in the study and both the treatment and control subjects

were paid $0.25 for each correct answer Which was above the group mean on

the posttest.

Although the treatment subject pool initially contained 64 individuals,

there were only 58 subjects available to be included in the treatment group

after the viewing segment of the study was completed. The loss of 6 subjects

was caused by a variety of problems, i.e., equipment malfunctions. war subject

iris-pupil contrast which prevented accurate tracking by the HEL Oculommter,

lack of subject motivation to attend to the projected visuals, subjects

who mislead the investigator with regard to their vision and could not dis-

tinguish the details in the visuals without their corrective lenses, and

excessive body movement by the subject which prevented the oculometer from

providing accurate eye movement data. Additional screenings were conducted

by the investigator based on the mean number of manual overrides by the
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ocylometer operator to reposition the cursor on the pupil of the subject,

the amount of data used by the computer program to determine the number of

fixations per slide and the average duration of fixations, and the number

of frames which contained highlight error. A total of 46 subjects, whose

eye movement data were most valid, (i.e., contained the least amount of

hiaillight error, or fewest manual overrides, etc.), were Included in the study.

Apparatus. The HEL Oculometer system comprises a three chamber lab-

oratory; one studio functions as a stimulus viewing room, another as a

projection room and a camera room housing optical devices for monitoring

eye movement, and finally a room which contains the control and computer

systems.

From the viewpoint of the subject, the laboravolj is a small room

that contains a rear projection screen, measuring approximately 39 inches

on a Sill.. The screen is surrounded by soft lighting'that provides a mod-

erate amount of light throughout the studio and is sufficient to allow for

adequate television monit'Nr:ng of the eyes. Light from a small unpolarized

section of the strround is reflected by the front surface of the cornea and

is alloyed to pass through the optical system, producing a bright spot

(Highlight) at the camera that appears to originate within 'he eye itself.

It is the apparent position of this highlight relative to the center of

the pupil that is directly related to eye orientation, or line of sight.

The teleiision camera is concealed in what appears to be a speaker box

located directly beneath the screen. The subject is seated comfortably

in an armchair located approximately 50 inches in front of the screen.
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Generally speaking, as long as the subject's head remains within a space

of one cubic foot his eye movellents will be tracked automatically. Perhaps

the most concise description of the more technical camera and control room

is that given by Monty (1975). He states that:

The camera room houses a low light level television camera, a con-

cealed optical relay system, and the eye-tracking system. These

systems perform two major functions. The first is merely to relay

information to the low light level camera, that is, the image of the

eye and highlight go to the image intensifier and camera. The second

function, tracking the movement of the eye, is performed automatically

by a system of mirrors and lens-focusing mechanisms. These mechanisms

keep the eye in focus and within the field of viev of the stationary

television camera. The control information for serio-motors (sic)

that track the eye comes from a processor that determines the location

of the highlight and the location of the pupil. The relative position

of the highlight and the pupil is used to determine poin. of gaze. A

si,nal proportional to the position of the pupil is sent to the mirror-

servos that continually maintain an image of the eye in the approximate

center of th, field of viev of the camera.

The camera room also doubles as a projection chamber for displaying

stimuli to the subject. Virtually any :2ojection device can be used

. . .

TI-e control room houses the electronic processor, experimenter console,

data-reduction ecuipment, and other items. The processor is esuen-
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tially a [digital] computer housed in the experimenter's console that

computes point of gaze by determining the distance between the center

of the pupil and the location of the highlight. This information is

displayed on the data panel to the right of the television monitor.

It is also recorded in digital form on the videotape recorder to the

left -' the operator's console. The videotape recorder is particularly

important as a backup for the digital computer, whish normally processes

the data on line. If the computer is shut down for any reason, the

experiment can still consAnue as the data can be stored indefinitely

on the videotape for processing at a later time.

The experimenter sits at the console in the control room and views

the pupil. He uses the joy stick in front of him to control the move-

ment of a circular cursor on the television screen to "pick up" the

target, that is, supelimpose the cursor on the image of the pupil.

Once the target is acquired, the automatic tracker Sssumes control

and tracks the eye until the pupil is obscured in which case the target

must be reacquired manually. Normally, tracking the pupil presents

no problem, but the target can be lost :.f the subject snmezes, laughs

violently, rubs his eyes, etc. (p. 333)

Data Collection and Processing

The HEL Oculometer system includes a data collection and processing

capability which made the present study feasible. For instance, the infor-

mation concerning the eye position can he fed into the PDP--11/" computer

from either the electronic processor, if immediate data taalysis is re-
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quired, or from a videotape recorder. It should be noted that the video-

tape recorder vas not used kt any point in this study to collect the data.

The computer is interfaced to a 1.2 million word disk and is capable

of performing several functions. As Monty (1975) states:

First, it processes the data in real time so that information such

as the pattern of fixations can be provided to the experimenter on

the highspeed CRT terminal. .

Second, it relays the processed raw data to one of the tape decks for

storage and subsequent statistical analysis. Thus, it is possible to

go directly from calibration of the ram data to anklsis of group data

without manual manipulation of that data. (p. 33k)

For instance, a single subject's data are readied for study on a given

measure as they are collected and stored on the magnetic tape uLtil all

subjects have been tested. The information is then pooled automatically

in vhstever fashion desired and subjected to analysis. It is interesting

to note that over one million frames of data can be reduced for statistic-

al analysis on 3 given criter'on in let's that four hours.

Statistical design. The experimental design which vas utilized in the

study vas basically the posttest-only control group. It was not possible

to assign the subjects randomly to either the control or treatment group

because the individuals vere from different geographical areas. It is

believed, however, that the groups vere equivalent with regard to know-

ledge about the heart because a general physiology screening test vas

administered to each group and no significant difference in knovledge was

found.
-1 5 7
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Otis-Lennon Mental Ability Test. Only the raw scores which the sub-

jects attained on the Otis-Lennon test were used for comparison purposes

in the present study. Specifically, the raw score was utilized to sub-

divide the treatment group into one of three categories of intelligence,

i.e., high, middle, and low by computing the mean and standard deviations

of the raw scores.

Stimulus material criterion tests. The investigator utilized the

criterion tests developed by Dwyer (1972, 1975) to measure the amount of

learning which the subjects attained by viewing the stimulus- materials.

A general physiology pretest of 36 items was administered initially to the

subjects to establish a baseline for their general knowledge of human

anatomy. After the subject had viewed the slide tape presentation he/she

was then asked to complete the 78-item posttest.

Stimulus materials. The stimulus materials used in his study consis-

ted of a sequence of 39 slides and a synchronized 18 minute, 30 second

audiotape which were developed by Dwyer (1975), and it is of special impor-

tance that he created different sets of materials which employ visuals of

varying sophistication, i.e., simple line drawings, shaded line drawings,

and realistic photographs. The visuals have been thcioughly tested and it

has been determined that they have the same capability of teaching the

subject cortent.

Procedures. The treatment subjects were administered the physiology
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pretest and the mental ability test before they were individually shown the

stimulus slides in the HEL Oculometer viewing room. Then each subject vas

individually taken to the viewing chamber and he/she was asked to watch a

variety of slides and to complete a number of visual search tasks. The

tasks as exposed to the subject were: (a) location of various military

vehicles which were camouflaged to varying levels of sophistication. This

was a bogus task and was used only as a means of helping the subject become

accustomed to his surroundings, (b) identification of Landolt's circles.

During this Sequence, four slides were shown to the subject and he/she was

questioned about each. This calibration exercise which is done under the

guise of focusing the projector was completed in 2 minutes, 30 seconds, and

(c) the viewing of one of the three randomly assigned possible presentations

on the heart. The time for this last task was 18 minutes, 30 seconds and

contained 39 slides. When the subject had completed viewing these materials,

he/she was taken to another room and was administered the posttest.

The control subjects were administered the physiology pretest and the

mental ability test by the investigator during the week immediately preceed-

ing the time of the study at HEL, APG. The posttest was administered to

these same individuals during the week immediately after the completion of

the study. In each testing situation, the instruments were administered

during tle subjects regularly scheduled class period.

Presentation and Analysis of the Data

The t test was used to measure for any significant difference in the

knowledge of basic anatomy of the subjects as determined by the physiology
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Table 1

The Mean and Standard Deviatio cores for the Average Number

of Eye Fixations for the Complete Treatment of 39 Slides

IQ Level

Treatments

Simple Line Shaded Line Realistic

X SD X SD Photographs

X SD

High

n = 10 n = 6

Fix. 34.53 10.93 45.48 13.88 42.25 2.85

n : 2

n a 2

n = 7 n =5

Middle Fix. 32.16 14.51 29.41 7.14 41.0( 5.83

n : 4 n = 6 n = 4

Low Fix. 24.57 7.59 30.48 11.73 33.15 16.21

4461 4
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examination between the treatment group and the control group. The results

of the test indicated that there is no significant difference in the scores

since the t value is 1.64 (89), p, .104.

The t test was also used to test for any significance between the

treatment group and the control subjects vith regard to posttest scores.

The results of the statistical tool in this situation reflected a signifi-

cant difference between the scores since the mean score for the control

group is 18.84 and a score of 41.89 for the treatment subjects, t (68) =

-12.7, p = .001

The eye movement indice vhich was examined in this study to determine

if there is a relationship between it and the posttest score vas the aver-

age number of eye fixations per treatment or the average number of eye fix-

ations of selected segments of the treatment.

The Mean (Y) and standard deviation (SD) for the average number cf eye

fixations for the complete 39-slide sequence is presented in Table 1. The

data is reported for each cell, i.e., by the intelligence level of the sub-

ject and type of drawing, vieved. Table 2 reflects the average number of

fixations reported in a similar format except that in this latter situation

the mean number of fixations is presented for each group of 13 slides, which

composed the complete sequence of 39 slides.

Insert Tables 1 and 2 about here

To test for any relationship between eye fixation and posttest scores,

,
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_le

The Mean and Standard Deviation Scores for the Average Number

of Eye Fixations for tne Three Groups of lides

IQ Level

Treatments

Simple Line Shaded Line

SD

Pealisti,

X SD Photographs

X SD

Riah First

Second

Third

n =

42.36

30.46

30.44

10

15.4r,

11.1)3

9.63

n =

58.07

40.38

37.36

6

11.34

14.61

16.8r-,

n =

c,7.42

_4,7.27

40.71

2

4.62

1.47

2.42

n = 2 n = 7 n = 5

Middle First 45.85 7.966 36.59 9.5) 4J.45, 6.55

7ecnnd 22.65 11.50 26.77 8.26 41.82 6.64

Third 27.63 25.7 24.50 9.43 32.20 9.06

n = 4 n = 6 n = 4

Low First 30.75 14.13 43.40 17.0. 40.c,4 13.24

Second 22.88 r.14 ,4.24 8.44 30.50 17.05

Third 22.85 4.57 23 25 13.92 28.65 18.87
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the Product Moment Coefficient of Correlation was utilized. The overall

relationship between eye fixations and posttest score is r = .2467, L =

.049. Three additional Pearson r's were computed for each group of 13

slides since it was anticipated that viewer fatigue, degree of attentive-

ness and haw quickly the subject learned to adapt to the instructicn would

cause the number of fixations of the subject to vary throughout the view-

ing of the slide program. The relationship betveen the average number of

fixations for each group of slides of the complete program and the posttest

score (in terms of correlation coefficient) are .1834, p_ = .111; .1948, 2. =

.097; and .3040, 2. = .020 respectively.

To determine if eye fixations are influenced by either the type of

visuals viewed or the, intelligence of the viewer, two -wk; analysis of var-

iance vas employed. The efrect of the type of treatment in not significant,

F(2, 57) = 1.73, p_ = .192, but the intelligence level of the subject did

influence the average number of fixations and is significant, F(2, 37) =

3.89, 2. : .029.

To determine vhich levels of intelligence created the significant

results in the tvo-vay analysis of variance, a follow-up test was conducted

utilizing the procedure for unequal n's (Winer, 1971). After the a priori

tests were completed, it vas found that the significant difference In the

number of fixations is between the svbjects in the high ant: low categories

of intelligence.

It has been previously mentioned that the number of eye fixations

mould most likely fluctuate throughout the vieving of the slide program

4G3
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for a variety of aforementioned reasons. To overcome this problem which

could skew the data, two -way ankt,isis of variance with repeated measures

was utilized. In this case the treatment type is not significant, F(2, 37)

= 1.73, p = .191. However, the effects of intelligence level are signifi-

cant, F(2, 37) = 3.88, EL= .030. In addition, the mean number of fixations

did vary throughout the treatment, F(2, 74) = 58.74,
2. = .001, but neither

the interaction of treatment type and slide group, F(4, 74) = .68, 2 = .610

or intelligence level and slide group F(4, 74) = .41, P = .799 are signifi-

cant using the repeated measures test.

Finally, two -way analysis of variance test was used to determine if

there was a relationship betvren the total posttest mean score and: (a)

the intelligence level of the subject, and (b) the type of visuals viewed.

The effect of the type of visuals viewed is not significant in relation to

posttest scores with F(2, 37) = .52, p = .599. The intelligence level of

the subject, however, is significant with F(2, 37) = 7.33, P = .002.

Conclusions

The present study supported previously reported findings that there

is a relationship between the number of eye fixations and internal cogni-

tive activity. In addition, the data suggested that there was a novelty

factor occuring when the subject first began to view the visuals because

most of the subjects had the highest number of fixations in the first

ibequence of 13 slides regardless of the type of visuals viewed. The aver-

age number of fixations than decreased over the treatment and the last

sequence of 13 slides had the lowest number of fixations, but the highest

464
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correlation with the scores on the posttest.

The question of picture complexity and the influence of intelligence

level of the viewer has mixed results when the present findings are compared

vith earlier research. It has been previously summarized that the more

complex visuals are fixated more frequently, but if the stimulus materials

are too complex, the subject will fixate centrally. The results of the

present study did not confirm these previously published reports since

there was no significant difference in the number of eye fixations across

the treatment types.

Hovever, the present study supported previously reported research in

that there is a correlation between intelligence and eye movement indices. -

Ire

It should be emphasized that the significant relationship which was found

in the present study pertained only to the highest and lowest categories

of intelligence vita the more intelligent subjects having significantly

more fixations than the less intelligent subjects.

The final question of the present investigation studied the influence

of the type of visuals viewed and the intelligence of the viewer on the

posttest ',7ores. Previous research conducted by Dwyer (1975) has indicated

that simple line drawings Onduce the most efficient learning when instruc-

tion is presented at a fixed pace. The present study could not confirm

these previously published findings because the type of drawings viewed

was not significant even though the pace of instruction was fixed. Intelli-

gence, however, was significant with the most intelligent subjects gaining

the most on the posttest.
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Discussion

In the present study the writer was most interested in the relation-

ship of posttest scores and the number of fixations. .Past research has

indicated that there is a positive correlation between learning and the

number of eye fixations. The present study confirmed this relationship

utilizing an unobtrusive eye movement measuring system.

It should be noted that there was an overall significant relatiolahip

between the number of fixations and the posttest score due principally to

the last group of 13 slides. As stated earlier, the groups of 13 slides

were an artificial breakdown for statistical purposes because the slide

program was continuous with no logical subdivisions. It is believed that

initisllyithe subject made many extra fixations to establish the general

gist of the visuals during the viewing of the first tvo groups of slides.

Then as the subject adapted to the visuals, he/she realized that the slides

primarily differed only in detail and reduced his/her fixations to the key

areal' of interest vhich were empnasized on the audiotspe. Consequently,

there is a stronger correlation between the fixations and posttest scores

for the last group of slides. These results are consistent with other

studies (Loftus, 1976; Potter, 1972 cited in Loftus, 1976) because in both

of these studies, the subject had the fewest fixations toward the end of

their learning tits),

The second objective of the study was to determine if eye movements

are stimulus or person specific. The present study did provide evidence

that they are person specific because the subjects in the highest category
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of intelligence had a significantly higher nom der of fixations than the

subjects in the lowest category of intelligence. This finding supports

previously reported research.

The investigator did not find any relationship between the type of

visuals viewed and eye movements. This result is similar to Baron's (1979)

work. Although she was primarily concerned vith the relationship between

the attending behavior of children and the variable of motion in the stim-

ulus materials and the present investigator was analyzing the relationship

between visuals of varying detail and learning, neither study found any

evidence that the stimulus materials influenced eye movements. It should

be noted, however, that the findings of the present study were both inter-

nally consistent and supported the research of Loftus (1972, 1976), i.e.,

no difference in eye movements should be expected because there was no

significant difference in the posttest scores.

The investigator would caution against drawing any definite conclu-

sions from the present study with regard to the issue of stimulus materials

and their influence on eye movement because of a procedural difficulty.

It vas noted earlier that a total of 64 subjects participated in the study,

but only 58 subjects completed the entire cycle. From this latter grow,

20 subjects viewed the simple line drawings, 19 subjects were exposed to

the shaded line treatment, and 19 individuals watched the treatment com-

posed of realistic photographs. The interesting point is that of the 58

subjects who completed the treatment, only the data from 46 subjects were

used for the study. The composition of the treatment groups was: (a) 16

41,67
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subjects viewed the simple line drawings, (b) 19 subjects viewed the shaded

line drawings, and (c) 11 subjects viewed the realistic photographic treat-

ment. In other words, it vas more difficult to identify subjects who had

valid eye movement data in the simple line drawings and, particularly, in

the realistic photograph treatment. Consequently, it is possible that the

investigator did not have a representative sample of eye movement data in

comparing the three types of visuals.

Finally, the investigator questions the results which occurred con-

cerning the posttest scozfts and the type of visuals watched. Previous

research (Dwyer 1972, 1975) reported that when subjects were exposed to

the visuals in a fixed pace format, the simple line drawings promoted th"

highebt posttest scores. In the present study, however, no significant

difference was found between the treatment types. This finding also held

true when the test scores of the original subject pool, i.e., ;8 subjects,

was analyzed.

In conclusion, the results of this study are offered in an attempt to

determine if the number of eye fixations are an external indicatlr of in-

ternal cognitive processes. Succinctly, th''s study supported previous

investigations. The writer believes that th:s Fs particularly important

because an unobtrusive eye movement monitoring device was utilized to collect

the data which permitted. a naturalistic viewing situation.
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it has long been held that the primary function of a community (011

instructor is teaching. The notion pervails that because teaching is an

important community college function, faculty may he more progressive

innovative in their instructional approach than the faculty in four ,,e,r

college and universities. lhe data collected by Arthur Cohen in a nat,

wide study concerning the role of the sciences and technologies in t%,o-,

colleges afforded an opportunity to examine the instructional and te,_11-

nological methodologies used in these institutions.

the purpose of this study was to explore the instructional meth-

odologies and media utilization in science or science related courses in

community colleges across the United States and to determine if these

instructors are as innovative as has been perceived in some quarters.

The data used for this study were originally collected by Cohen (1978

in a nationwide study of science and science related courses in two-year

colleges. Cohen's study was designed to obtain information aobut the

curriculum, instructional practices and course practices of these course-.

These data were collected from the responses to an Instructor Survey, mail, i

to 1275 faculty members teaching science or science related courses from a

sample of 175 community colleges. This study was conducted by the Center

of the Study of Community Colleges under a grant from the National Science

Foundation. The teaching methods and approachs were ascertained from a

random one thirteenth of science instructors in the 175 sample communit\

colleges. (Brawer and Friedlander, 1979).

The data were examined from several perspectives. First, item seven

the questionnaire dealing with percentage of class time in an entire term

devoted to a particular instructional methodology, was reviewed. Course/

sections where lecture was greater than 50% or less than 50% were identiti,,,,
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PerLntage lion two other portions of this item: viewing and/or listentn:

to film or taped media, and simulation/gaming were combined to form a

category of media utiliiation. Simulation/gaming were added because in

many circles these are defined as "media" uaing this data, two major group,

were formed, course/suctions where lass time over the entire term was

devoted to 50% or more lecture and 25% or less media (Group I M, N = 616) ,

and those where lee tore was less than 50% and media were used ,,ore than

(Group MN, N = 41) . This grouping comprised 51.5'7, (N = 657) of the 127-,

courses represented in tine survey. It must also be noted that a small

number of course /sections may he contained in both groups because of the

percentage break points.

Groups UM and MM v 1-e further examined to ascertain and compare (I!

Media utilization and attrition, (2) Media production fa'ilities/assistan,

available and media production facilities/assistance utalized, (3) Medi,:

usage and (ii) Self media developers.

The data from part eight of the survey (frequency of media used Aga

self developed) were examined from three prospective,,. First, the freque,it

and/or occasional use of media was reviewed in sections where lecture was

used less than 50% of the time. Secondly, an attempt vas made to identit\

self redia developers (developed by self or other faculty ,embers) by

geograpnic region. Proof of media development was determined by one or mol,

checks .fri the column labeled developed by self or other faculty member. \

third comparison was made between the self media developer, availabilit,'

and whether or not the h,'Aructor felt availability of more media or

instructloual materials, would improve the course.

MEDIA UTILIZATION AND ATMIfION

Many believe that the u%e of media or instructional technology in tl,

classro,,m will improve instruction and facilitate learning. There
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however, little "hard" data to support thi-, theory. Re;,arch on the no

and effectiveness of media to teach adults i very sparse and according

to Campeau (1974) the quality of the experimental designs is marginal to

many of these studies. For the most part no significant difference was

found between the traditional lecture method of instruction and media

used singly or in combination. Moldstad (1974) identifies several studio

which supports the notion that students prefer multimedia and/or audio-

tutorial instructional programs to traditional instruction. But, it must

be noted that much of the research reviewed by Moldsta.' was conducted 'it

in elementary or secondary schools. Advocates of instructional media,

however, still preach that the use of different modes of instructional

technology enable learners with diverse backgrounds, differing entry

levels and learning types to achieve success. There is no question that

community colleges have more than their fair share of non-traditional

students. Since students seem to prefer instruction integrated with meil

their use in a curriculum may serve as a much needed stimuli to motivate

and retain this type of student.

When Groups LM and MM (as defined earlier) were compared, it wa-,

found that Group MM had a larger percentage of sections with a completioJ

rate of 90-100. In this category the female course completion rate was

54% and the male course completion rate was 377 as compared with 41/, for

females and 327, for males in Group LM. :ee Table 1. This seems to

indicate that media may have a retention effect where the attrition rate

107, or less. Further, females may be more receptive then males to in-

struction integrated with media, although Clowes (19B0) indicates that

females complete at a higher rate than males generally.
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Insert fable 1 about here

This characteristic did not hold true across all categories, however.

When the percentages should have been decreasing as the attrition rate

increased, the percentages in the completion rate category of 70-79 for

MM, male and females, were higher than Group LM. Group MM, males also

showed a higher percentage of course sections it completion rate categor,

60-69 then Group LM. See Table 1. Apparently media utilization had

little if anv effect on these sections.

Completion rates of course/sections in Group MM were also compared

with the curricular functions of course/sections i.e., transfer, general

education, preparation for work, and remediation, identified by Clowes,

(1980). In the completion rate category of 90-100 the percentage for Grog1

MN, male and female course/sections were higher than transfer, general

education and remediation. The male and female course completion rate

for the curricular function preparation for work is slightly higher than

for Group MM. This higher percentage may be due to the identified curric,;'

function of the courses rather than the instructional methology applied.

In Group MN the percentage of male and female sections with a completion

rate of 70-79 and male sections with a completion rate of 60-69 is slight!

higher than the sections in the curricular functions with the same

sompletiOn rate. Similar differences existed between Group LM and MM.

Once again, the use of media seems not to have decreased the attrition

Only 41 sections out of 1275 were identified for Group MM (less le(t

more media). Other than the fact that media were used 25Z or more of '11,

time, there were no way of determining whether the media net the ohje,ril.,

of the course or whether the instructors even used them properly. Both
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these kriterid wold detemino tle effectiveness of the media. brawer

and iriedlander (1979), using the same data set, discovered that
1overhead transparencies, maps, c harts, illustrations and dispi vs were

used either frequently
or occasionally by half of the respondents. But,

apparently media are being used to supplement other instructional

approaches rather than becoming a primary instructional methodology.

MEDIA PRODUCTION
FACILITILS/ASSISTANCE AVAILABLE AND MID1A PRODUCTIONFACILITU:S/ASSISIANCE-UT1LIZED

It ,aas thought that the make-up of Groop LM and MM might he contine,

upon media produt Lion
facilities/assistance available to the instr,,etor,..

regional review of this variable indicated a slightly higher percentayc

of availability for Gioup MM in all but one region, the mid-west. lable

shows the hreal.duwn of this variable by group and region. One of the

primary differences observed with this comparison was that instructor,;

Group LM who had
production facilities/assistance available seemed to t

less advantage of that service than the instructors in Group MM. Since

largest percentage of sections for Group MM had fallen into the Southern

and Uestern regions, it was not surprising to note that these regions als,

showed the largest percentage of media production facilities/assistance.

was also interesting to find that at least a third of the media users (Cr',

MM) in the Scpth and West had no media production facilities available to

the, . lor those who did have media facilities available, only 70Z in the

South and 63Y, in the West actually utilized the facility. This apparent l

means that at least a portion of the media utilized are being purcha d

developed independently by-the instructor.

Insert 'fable 2 about here'
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Two factors may be responsible fur the distribution of Groups LM

and MM across regions. First, the largest number of sections for both

groups appear fri the South and West. This may relate to the large number

of community college,, in these regions. A second factor may be eligibilit

for grants for developing institutions. it may be speculated that in m,n

of the institutions in the South and West would qualify for money that

be used for faculty development, expansion of experimental programs, and t

purchase of equipment and materials for instructional purposes. Whatev,tIt

the reason_ these two regions clearly stand out. When course /sections in

Groups LM and MM are compared across regions, the percentage distribution

for Group MM is about the same or slightly higher than Group LM in all bit

one region. In the Midwestern region, the percentage of course/sect.ote,

in Group LM is 24% as compared to 12% in Group MM. With this one exceptt,.

region does not seem to make a difference in media utilization (See Table

When Groups LM and MM were compared by geographic regions, it was

found that the South had the largest percentage from both Groups with the

West ranking second highest for both groups. Group LM had 30% and Group M'

had 377, of their sections in the South. In the West Group LM showed 26%
i

Group MM 29%. Region did not make much difference in media utilization;

table 2 shows the percentage distribution of Groups LM and MM by region to

be almost the same.

MEDIA USAGE

As mentioned earlier, Brawer and Friedlander (1979) had already dis,o

that the media most frequently or occasionally used in the total survey w,

films, transparencies, and maps, charts illustrations, displays. Table

indicates at least 50 percent use of these same media in sections where 1,
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than 5O of class tin= was spent lecturing. Scientific instruments ,ere

most frequently used medium.

Insert Table 3 about here

This is understandable since many of the sections would require these

instruments for class and laboratory demonstrations. The medium that ha,

the least utilization in this NSF Survey was broadcast/cable television.

This is probably due to a lack of programming to meet the needs of this

population. If a comparision were made between this survey and Cohen's

humanities survey, (1975) the percentage of utilization would probably be

higher for the humanities. Public television in particular seems to shut

programming toward the humanities.

In almost every instance the percentage for a medium is higher in the

occasionally used category than for frequently used. Scientific insttameut-

and preserved or living specimans were the only exceptions. If you add the

percentages of these two categories, the figure looks rather impressive.

This figure; however, does not supply any hard data to substantiate the full

extent of media use in the community college. 'Then compared with the numh(,

of sections identified in Group MM, sections that used media over 25% of tht

time, it seems to be apparent that frequently or occasionally may mean that

instructional media are supplemental tools for more traditional instructint'

approaches.

SELF MEDIA DEVELOPERS BY GEOGRAPHIC REGION

Brawer and Friedlander (1919) explored the incidence of media develop-,.

and recorded the number of times a check was placed in the "developed by se{

or other facclty" column for each medium. An attempt was made to ascertai
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whether media development was associated with specific geographic region,

As Table 4 indicates the South and West are represented most heavily alth

thi- may reflect the larger number of sections in these regions rather t!,,,,

more enthusiasm for media development.

When the percentages rather than actual numbers are compared, the

Northeast had the highest percentage (41%) of media developed. There app,

however, to be little variation in the percentages.

Insert Table 4 about here

All .ections that used at least one or more media developed by an

instructor were compared by size of institution and geographic region.

Institutions with a student population of 2500 to 4999 had the largest

percentage representation of media developers from the Northeast, South.

and Mountain regions. The largest percentage of media developers from

the Middle States were found in institutions 5000 to 7000 in size; from th

Midwest media developers were concentrated in institutions of 10,000 to

14,999 and in the West in institutions with populations over 15,000.

At least a third of these media developers did not take advantage oi

the media assistance available to them. When the respondents were asked

if availability of more media or instructional materials would have mad,.

a better course, 32 percent of those without media facilities/assistancc

checked that response. This same response was also checked by 42 percent

of those who had media facilities/assistance available to them. These

reactions seem to strengthen the earlier theory that media use can improve

the course and what is actually taking place are two different things.

The data co'lected seem to indicate occasional rather then frequent use of

in science and social science courses in the two year college.

=7';',D
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SUMMAta

The results of this study reveal that the instructional methodolog%

used in the largest number of course/sections in community college scieu,

and science related curricula is the lecture. Media are not used exten-

sively and seem to have little, if any effect, on r. acing the attrition

rate of males and females. Geographic region seems not to effect media

utilization. From the responses given regarding frequency of media use

instructional media are apparently viewed as ,ipplemental tools rather

than as instructional methodology. There is some involvement in media

develypment, but geographic region seems not to be an influence. The

availability of media facilities/assistance did not seem to be a aetermlnel

of media development since these facilities were often not used. A compar,

between this NSF Study and Cohen's earlier Study of the Humanities (1975)

is needed to determine whether these findings can be generalized as

characteristics of the mzjority of course/sections in community colleges.
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Table 1

The Frequency of Sections of Courses Completed by Males
and Females and instructional Methodology

CROUP LM GROUP MM

Lecture 50 + % Lecture 50
Media % Media +

Completion Rate M F M F

90-100 199 (32) 251 (41) 15 (37) 22 (54)

80-89 140 (23) 128 (21) 8 (20) 3 ( 71

70-79 102 (17) 81 (13) 8 (20) 10 (24)

60-69 73 (12) 72 (12) 9 (22) 3 ( 7)

50-59 51 ( 8) 36 ( 6) 1 ( 2) 1 ( 2)

49 7 49 ( 8) 47 ( 8) 2 ( 5)

616 616 41 41

(Percentages in Parenthesis)*

*Percentages have been rounded off and may not equal 100.
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Table 2

REGIONAL DISTRIBUTIONS OF GROUP LM AND MM BY
MEDIA PRODUCTION FACILITIES /ASSISTANCE AVAILABLE AND MEDIA/FACILITIES ASSISTANCE UTILIZED

Group LM
Lecture 50% or more

Use Media less than 25% (N=616)

Group MM
Lecture less than 50%

Use Media more than 257 (N=41)

Total Media Ass't Media Ass't
Pop. Available Used

Total
Pop.

Media Ass't Media Ass't
Available Used

No. 7 No. Z }No. No. No. No.Northeast E 17 2.8 I0 1.6 6 1.0 1 2.4 1 2.4 1 2.4

Middle States 76 12.3 57 ?.3 32 5.2 5 12,2 5 12.2 5 12.2

ASouthern ,182 29.5 110 17,9 64 10.4 15 36.6 10 24.4 7 17.1

Midwestern 145 23.5 103 16.7 60 9,7 5 12.2 2 4,9 2 4.9
Mountain 35 5.7 20 3.2 12 1,9 3 7.3

1

2 4.9 2 4.9
iWestern 161 26.1 88 14.3 44 7.1 12 29.3 I 8 19.5 5 12.2

i

Column Total 616 100.0 388 63.0 218 35,4 41 100.0 28 68.3 22 33.7



Table 3

Frequent and 0(casional Use of Media in Section-, Where
Less than 50' of Class Time Spent Lecturing

Media Frequently Used Occasionally Used 'total

Film 73 (11) 275 (42)

Filmloops 10 ( 2) 103 (16)

Filmstrips 28 ( 4) 110 (17) 21

Slides 61 ( 9) 176 (27) 11)

Audiotape/Slid0
Film Comb. 25 ( 4) 124 (19)

Transparen,ies 149 (23) 180 (28)

Audiotapes, cassettes,
records 32 ( 5) 119 (18) 23

Videotapes 24 ( 4) 134 (21)

TV Broadcast 7 ( 1) 46 ( 7)

Maps, Charts, Ills.,
Displays 147 (23) 242 (37) 6U

3-D Models 88 (14) 206 (32) 4h

Scientific Inst. 168 (26) 159 (24) ',I I

Specimens 84 (13) 53 ( 8)

Experiments 98 (15) 133 (20) 3)

Other 47 ( 7) 17 ( 3) 11'

(Percentages are in Parenthesis)*

*Percentages have been rounded and may not equal 100.
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Table 4

Number of Media Developers in the Media
Survey by Geographic Region

Geographic
Region

Zero
to 1 medium

1 to 2

media
More than
2 media

R,,,

ToLH'

Northeast 23 (59) 0 16 (4i) )'4

Middle States 111 (66) 9 (5) 48 (29) lu,

Southern 246 (70) 9 (3) 97 (28) 3.-

Midwestern 196 (69) 22 (8) 67 (24) 28

Mountain 48 (65) 2 (3) 24 (32)

Western 218 (61) 26 (7) 113 (32) 3):

(Percentages are in Parenthesis)*

*Percentages have been rounded and may not equal 100.
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ABSTRACT

During the last three decades, research has been carried on In

two distinct areas that potentially may help identify an as yet un-

known molar trait and, at the same time, offer an explanation for the

divergence of ideas, models and theories about the teaching- learning

process. Brain research and psycho-epistemology have both raised a

question regarding the assumptions of (1) logical equivalence of subject

matter and (2) logical equivalence of the modalities of knowing.

A brief overview of psycho-episterology and particularly the

concept of hemisphericity is presented. A parallel between both areas

of research is drawn. The suggestion that the Psycho-Epistemic Profile

Inventory can be used to assess hemispheric dominance is advanced.

Empirical data relating hemispheric (epistemic) dominance to student

learning in individualized instruction are presented. Similarly, empir-

ical evidence is furnished to indicate that there exists a relationship

between hemispheric (epistemic) dominance in teachers, on the one hand,

and theiy field of specialization and their preferred teaching subject

matter on the other.

Theoretical and practical implications are noted and directions

for further research are presented.
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EIrRODUCTI

The purpose of this paper is to indicate a possible link between

two distinct areas of research which may potentially help to identify

an as vet unknown molar trait which could be responsible for divergent

opinions regarding teaching and learning theories and may help to

explain differential achievement when these theories are empirically

investigated. Research in psycho-epistemology and hemispheric dominance

will be examined and a theoretical parallel will be established. The

suggestion that an instrument known as the Psycho-Epistemic Style

Inventory can be used to assess hemispheric dominance will be advanced.

Some empirical evidence will be furnished to indicate that there exists

a relationship between hemispheric (epistemic) dominance in teachers

and learners, on the one hand, and their field of specialization and/Or

their preferred subject matter on the other. The theoretical and prac-

tical implications are noted and directions for further research are

presented.
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PSYCHO-EPISTEMIC STYLES

Briefly stated, both philosophical and psvthological epistemology

are concerned with a concept variously labelled as "knowing", "thinking",

or "modalities of inference". Authors such as Scheffler (1965, p. 1-6);

Mbrris and Pai (1976, p. 102-265); Dal (1973) and Wirsing (1972),

suggested that there may be epistemological relationships among the

learner, the teacher, the t:---aching strategy and the curricular content.

Although terminology may vary flow author to author, most are in genJral

agreement that then are possibly three basic modalities of "knowing".

An inductive process of knowing is generally regarded as analytic

(inductive) t h i n k i n g o r e mpirical thinking (Bruner, 1960, p. 57-58);

(Morris and Pai, 1976, p. 161-165); a deductive process of knowing is

oolsidered as logical or rational thinking (Mbrris & Pai, 1976, p. 179-

180); (Wirsing 1972, p. 49-54'! and a creative or analogical process of

knowing is referred to as intuitive or metaphorical thinking Binge (1962,

p. 78-79); Scheffler (1967, p. 16-19); Bruner (1960, p. 58); Samples (1976).

These definitions do not represent unanimaty of opinion, but a general

agreement about the existence of these three broadly defined modalities of

"knowing". Bruner (1960, p. 50-68) has attempted to demonstrate theoretical-

ly that there may well be a strong relationship between modalities of knowing,

on the one hand, and the structure of disciplines and the teaching-lear-

ning process <-,11 the other. Vernon (1962, p. 302) and Sutter and Reid

(1969, p. 153-157) noted that there may be incompatibility between

inflexible, structured, sequential teaching strategies and learners who
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are characterized as "intuitive", "creative", "analogical" thinkers.

Similarly, McClellan (1962, p.-107), analyzing the structure of disci-

plines, wrote "How is knowing in mathematics different from knowing

in science and in poetry? It appeared that up until recently, the search

for a "best" theory cf teaching, a "best" theory of learning and a "best"

philosophy of education assumed the logical equivalence of knowledge

Low the various disciplines.

Royce's Multi-Factor Theory of Individuality

During the early 1950's, work was begun on a model which was

formalized in 1964 with the publication of a book entitled The

Encapsulated Man. Since then, the model has been incorporated within a larger

theoretical framework called Multi-Factor Theory of Individuality (1971).

This metatheoretical model, using both the theory and the methodology of

factor analysis, attenpts, according to the author, to "accommodate all

psychological differences, such as reaction time and conditionability to

molar differences such as values and world views" (Royce, 1973, p. 3).

Thus Royce's Multi-Factor Theory of Individuality postulates that

the total psychological system is a "multi-dimensional, organized system

of processes by means of which an organism produced mental and behavioral

phenomena" (Royce, 1977, p. 2).

This elaborate supra-system subsumes six ma3or systems, namely:

sensory, motor, cognitive, affective, evaluative, aid style.
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Each system is defined by Royce (1976, p. 6-7) as follows:

1. The cognitive system is a multi-dimensional, organized system

of processes by means of which an organism produces cognitions.

2. The sensory system is a multi-dimensional, organized system of

processes by means of which an organism produces sensations.

3. The affective system is a multi-dimensional, organized system

of processes by means of which an organism produces affective

phenomena.

4. The style system is a multi-dimensional, organized system of

processes by means of which an organism manifests cognitive

or/and affective phenomena.

5. The evaluative system is a multi-dimensional, organized

system of processes by means of which an organism manifests

normative phenomena.

6. The motor system is a multi-dimensional, organized system of

processes by means of which an organism produces outputs.

The system described by Royce is multi-dimensional, interactional,

and hierarchical. Within each of the systems is subsumed a total of 150

traits which have been factorially identified (Powell, Royce, 1977, p. 2).

What is to be noted in this hierarchy is that which Royce calls higher-order

personality integrators. The closer a trait or a group of traits is to

491



the apex of a system, the greater its influence on the system, and the

greater its role as a personality integrator ( Royce, Suss, 1976, p. 8).

Similarly, the closer a system is to the supra-system, the greater its

influence on personality.

Of particular interest to this study is the style system. This

system, considered to be near the apex of the supra-system, is there-

fore as Royce suggests, an integrative information-processing system

(Royce, 1971, p.330).

Royce suggested that attempts at communication between specialists

had, fog the most part failed because of insufficient overlapping of

reality perspectives. Such absence of overlapping is due, according to

Royce, to differences in either implicit or explicit epistemological

commitments. Empirically-oriented scientists rely mainly on facts

derived from observations; mathematicians rely on logical consistency;

poets convey meaning through metaphors.

More specifically, for Royce, "encapsulation" is defined as

looking at life partially, but issuing statements concerning the whole-

ness of living; it means claiming to have the whole truth when one has

only part of it (Royce, 1964, p. 30).

According to Royce there are three main types of encapsulation;

rational, empirical and mbtaphorical. These three types of encapsulation

help explain (Royce, 1974, p. 151) that knowing in the arts, for

example, is not the sass as knowing in the sciences. Haw might they differ?



They might differ both psychologically and p'lllosophically. On the

philosophic side there may be different truth criteria. Does it make

sense, for example, to demand empirical repeatability in evaluating

trucli claims in literature? Are psychologically one might expect differ-

ential involvement of the cocnitive processes. Symbolizing, for example,

may be more crucial, or be of a different order, in the creation of

artistic products, than in the creation of mathematical or logical-

deductive systems.

A conceptual inquiry (Royce, 1970; Royce, Rozeboam, 1972) into

epistemology, and a subsequent analysis of the empirical research

(Royce et al, 1975; Royce, Smith, 1964; Smith et al, 1967), led Royce

to the following description of each of the ways of knowing:

1. Metaphorism: The person whose view of reality is largely
determined by his commitment to metaphoric
elcerience would test the validity of his
vie,, in terms of the universality of his
insight or awareness. The cognitive processes
underlying this commitment are of a symbol-
izing nature, including both conscious and
unconscious aspects.

2. Rationalism: The person whose view of reality is largely
determined by his commitment to rationality
would test the validity of his view of reality
by its logical consistency. The major under-
lying cogn,.tive processes involve clear
thinkin,, and the rational analysis and syn-
thesis of ideas.

3. Empiricism: The person whose view of reality is largely
determined by his commitment to external ex-
perience would test his view of reality in
terms of the reli-"lility and validity of obser-
vations. The ma_,Jr underlying cognit-;ve

processes involve active perception and the
seeking out of sensory experience.



These different ways of knowing are combined by individuals

in different_ preference orders. It is these epistemic hierarchies,

along with their subsumed traits, that account at least part' ly

for differences in Weltanschatiung. The three epistemic styles lead,

necessarily, to the various disciplines of knowledge. The scientist,

for example, may "think", "symbolize" and "perceive" as a scientist,

but will, -.7oncomittantly maximize the rational and empirical ways of

knowing and minimize metaphoric symbolizing in making a final judgement.

It is as Skinner (1957, p. 428) wrote: "the role of science is to replace

the metaphor". Conversely, the artist, who also evokes his entire

cognitive repertoire, may maximize the symbolizing-process at the expen-

se of the thinking and perceptual processes. Although academic specia-

lization tends to lead to a dominant epistemic profile, none of these

epistemic styles operates independently of the others; that is, "one

does not think independently of sensory inputs and the process of symbol

formation, nor do we perceive independently of thinking" (Royce, 1973,

p. 13).

The theoiatical analysis, to this point, leads to the description

of an instrument which Royce developed to assess epistemic styles in

individuals.

The Psychc-Epistemic Profile (PEP)

The developnent of PEP began in 1961; to date there have been six

revisions. The latest form (Form VI) contains 90 randomly =dared items,
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30 items for each of the three dimensions. For each item the respon-

dent is to indicate on a five-point scale, agreement or disagreement with

a proposed statement.

To study the validity of the PEP, Royce examined the responses of

groups WhC6tt characteristics were known. Smith et al (1967) confirmed

that empiricism is the dominant epistemic characteristic among those

professional individuals engaged in biology; that metaphorism is dominant

among those engaged in performing arts; and that rationalism is dominant

mule those engaged in mathematics and theoretical physics. Additional

evidence for the validity of the PEP was reported by Royce (1975); Kearsley

(1975); Mbs et al (1975); Zelhart and Wargo (1971); Coan (1973); and

Schopflocher and Royce (1980) providwi cons aerable support for the

theoretical assurrptions underlying the construct of epistemic styles

and the three dimensions as measured by the PEP. The test-retest

reliability of the PEP has been assessed in a few studies; the resulting

coefficients ranged from 0.61 to 0.87 for the individual scales and for

intervals of 3 and 9 months (Royce et al, 1975).

Concurrent validity of the PEP was substantiated by comparison

with other tests. Mbs et al (1975) found significant correlations

between PEP and each of the following: the Allport-Vernon-Lindzey

Study of Val.ues, the Myers- Briggs Type Indicator, and the Edwards Social

Desirability Scale.

TAkon as a whole, the above mentioned studies provide sufficient

evidnece that PEP is a reliable and valid measure of an individual's

epistemic style.
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HEMISPHERIC CCMINANCE

It has not always been obvious that the brain is the center of

thought, memory, or emotion. In the ancient world, including the great

civilisations of Egypt and Mesopotamia, thought and emotion were

attributed to other organs like the stumadh, the liver, etc. Aristotle

felt the brain served to cool the blood in the heart. For fifteen

hundred years progress was hampered by the feeling that to examine the

brain was to violate the seat of the soul. In the eighteenth century

it became apparent that some special functions were localized; whenever

certain arena of the brain were damaged a loss of specific functions could

reSul..c.. Out of this idea grew the science of phrenology, which held

that it is possible to assess an individual's mental abilities by studying

the skull. By the twentieth century it became apparent that such a

neat localization of mental abilities was not possible. Over the last

thirty years knowledge of the human brain has grown at a fantastic rate.

"The human brain has become the most challenging frontier of science..."

Russell (1979, p. 18).

The brain perceives, remembers, monitors and interprets a myriad

of different functions every second of every day of our lives. It

processes information extremely fast. For instance, within a fraction

of a second it can perceive a person's face, analyse it in many details,

synthesize all the information into a single whole, create a conscious

three - dimensional full -color experience of the face, recognize this

face out of thousands of others recorded in memory and recall details,
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ideas, associations and images connecter? with the person. Yet, at the

same tire, it monitors body functions, initiates expressions, etc.

Russell (1979) adds that unlike a computer "the brain not only works in

linear step-by-step fashion, but also performs parallel processing,

integrating and synthesizing information, and abstracting from its

generalities".

For most humans, the whole brain is divided into a left and right

half joined by a massive bundle of nerves, called the corpus callosum,

containing same 200 million fibers. Each half seers to have developed

specialized functions, the left side appearing better at some tasks

and the right side better at others. The impact of this hemispheric

dcmanance has, perhaps, been best summarized by Edwards (1979, p.31)

as follows: "...despite our normal feeling that we are one person -

a single being - our brains are double, each half with its own way of

knowing, its own way or perceiving external reality".

The fact that the right hemisphere controls the left side of the

body, and vice versa, has been known for centuries. In recent years,

the different functions of the two hemispheres have been assessed by

comparing the electrical activity from the left and right sides of the

brain. Several researchers have observed specific functions associated

with one hemisphere or the other (Sperry, 1973; Levy, 1968; Russell,

1979; Edwards, 1979; Restak, 1979). For instance, the sequential

approach to information processing has been associated with the left

hemisphere while the holistic approach has been associated with the right
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hemisphere. Still, little is known concerning the specific functions of

each hemisphere. It should be observed that most research, so far, has

been conducted with males. Recent research suggest that females may

display some difference in brain configuration when compared with males.

Thus, the concept of differential brain configuration seers to offer

more flexibility and more generality to the study of brain functions

than does the concept of hemispheric dominance. However, within the

frarework of the present investigation the hemispheric dominance

terminology will be adopted as meaning particular brain configurations.

From his observations in brain injuries, Sperry (1967) concltries

that the left side of the brain excels in tacks involving verbal abilities

and speech related capacities while the right side dominates in non verbal

tasks. Since 1960, a change in perception of the brain has led to

recognize that "each half of the brain is specialized in complementary

fashion for different modes of thinking, both highly complex" (Edwards,

1979, p. 29). New evidence found by Levy (1968) suggests that the two

modes of processing tend to interfere with each other causing a sub-

maximal performance.

According to several authors (Sperry, 1973; Levy, 1968; Ornstein,

1972; Russell, 1979; Edwards, 1971) the left hemisphere seems to operate

in a more logical, analytic, computer-like fashion. It analyzes, abstracts,

counts, marks time, plans step-by-step procedures, verbalizes, makes

rational statements based on logic; it is dominant in analytic thinking,

linear and serial processes, mathematical reasoning, logic, etc. On the
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other hand, the right hemisphere specializes in Gestalt perception,

synthesis, non-verbal and parallel information seeking routes. Using

the right hemisphere we can understand metaphors and dreams and create

new coMbinations of ideas; one can synthesize, recognize patterns,

create, etc.

These observations provide evidence that earth hemisphere perceives

reality in its own way. As stated by Edwards (1979, p. 30), "the mode

of processing used by the right brain is rapid, complex, whole pattern,

spatial, and perceptual - processing that is not only different but

comparable in cont-aexity to the left brain's verbal and analytic mode".

A CONCEPTUAL LINKAGE

The characteristics of left and right hemispheric ciominances

as well as those of the rational-empirical and metaphorical psycho-

epistemic dominances are displayed in Table 1. The terminology used in

reporting these characteristics has been borrowed from the respective

references. For hemispheric dominance, the characteristics were extrac-

ted from Sperry (1973), Levy (1968), Russell (1979), Edwards (1979),

Ornstein (1972). The characteristics of the psycho-epistemic dominance

were obtained from the various documents produced by Royce and his

collegues, in particular, Royce (1964, 1971, 1973, 177) and Royce et

at (1975), and Royce and Diamond (1976).

Although brain hemispheric dominance and psycho-epistemic

dominance have evolved from distinct research s.Lrearrts a comparison of
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Table 1

A Comparison of Characteristics of Hemispheric and

Psycho-Episteric Dominanoes

Hemispheric Dominance Psycho-Epistemic Dominance

Left Dominance

Verbal
Analytic
Symbolic
Abstract
Logical.

Objective

Rational

Linear
Temporal
Sequential
Digital
Figuring-out

Right Dominance

on verbal
Synthetic
Concrete
Analogic
NOnterporal
Nonrational
Spatial

Intuitive
Holistic
Metaphorical
Creatuve
Parallel information
Procersing
Whole-pattern

Rational or Empirical

Verbal
Analytic and relational
High in spacial scanning
High in conceptual differentiation
Math- modeler

Abstract
Reflective rather than impulsive
Stresses individualization
Field articulate
Reasoning
Favours behavioral objectives
High in ompartmentalization
Literal as opposed to
physionomic
Sensory information
Sequential
Emphasis on facts, numbers, details...
Favors inductive and deductive reasoning

Metaphorical

Fluency (ideational, expressional,
associational,...)
Imaginative
High in conceptual integration
Low in compartmentalization

Physioncmic as opposed to literal

Impulsive
Original
Subjective

Ideographic as opposed to narcthetic
High in semantic redefinition

on field-articulate
Holistic
Analogic
pmrncc -nri tinted
oriented
Visual

High sensitivity to problem

as opposed to content-
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tcaeir characteristics display striking similarities. The same terms are

used in several instances. With few exceptions, these terms are used with

the same meaning in both cases. It should be noted that the two hemispheres

as well as the three psycho-epistemic ways of knowins, are activated in all

kinds of situations. In the case of the brain, in sore tasks one side

may carry most of the load, in other tasks an alternation between the

two hemispheres may take place, and yet in some other cases each half

may even carry an equal share of the task. For psycho-epistemic styles,

the same situation prevails; one may process information mainly through

linear, seopentiAl routes for certain tasks and through parallel routes

for others; one may also alternate or involve a mixture of the two ways

of processing information in sore other tasks.

In summary, hemispheric and psycho-epistemic dominance

means that individuals in general tend to favour one hemisphere or one

epistemic style at the expense of the other. That is n,)t to say that

dominance excludes the use of the other hemisphere or other psycho -epis-

temic styles. However, environmental factors such as culture, family and

schooling can often produce hemispheric and epistemic encapsulation

that makes us look at life partially while issuing statements concerning

the wholeness of living.



EMPIRICAL EVIDaNCE

mb our knowledge, no empirical study has been conducted to

investigate the correlational relationships between brain hemisphericity

and psycho-epistemic styles. However, some empirical evidence, supporting

the existence of such a relationship has been gathered by Rancourt (1978)

and Rancourt and Dionne (1981).

Within the context of learning strategies, using a programmed

instruction approach, Rancourt (1978) found that low metaphorical subjects

exhibited higher achievement than high metaphorical subjects. An analysis

of oavariance design produced an F-value of 33.61 with 1 and 61 degrees

of freedom. These results match the expectations; the metaphorical group

of student-teachers were expected to experience more difficulty and

produce a lower achievement for they prefer to process information in

holistic creative, synthetic ways; their rational-empirical counterparts

were expected to perform well since they tend to process the information

in analytic, inductive and sequential fashions.

As part of a recent study, Rancourt and Dionne (1981) identified

the psycho-epistemic styles of teachers and learners, relative to their

subject matter preference. It is interesting to note that no difference

was observed between the distribution of psycho- epistemic styles of

teachers relative to the area of specialization, the preferred subject

matter and actual subject matter taught. Table 2 illustrates the relation-

ship between the hypothesized epistemological characteristics of a subject
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TABLE 2

Psycho-Epistemic Dominances among teachers and learners

relative to preferred subject matter

Subject Psycho-Epistemic dominance
Matter Status

Fine Arts Teacher 25 84.0 16.0 0.0

Math. Teacher 79 20.3 50.6 29.2

Sciences Teacher 80 .8 37.5 33.8

Fine Arts Learner 41 56.1 28.8 17.1

Math Learner 38 13.2 52.6 34.1

Sciences Learner 94 17.4 43.6 36.1

Dominance is determined from raw scores. M, R and E stand for Metaphorical,

Rational and Empirical, respectively.
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matter and the psychc-epistemic dominance of teachers and learners who

preferred that subject matter. On the basis of those results, logical

equivalence of subject matter and the logical equivalence of modalities

of knowing are to be seriously auestionned by educators.

CONCLUSION

The suggestion was made that the assumption of logical equivalence

of subject matter on the one hand, and of modalities of knowing on the

other, may have contributed to divergence of ideas, concepts and strategies

in education. While empirical psychologists try to eliminate the metaphor

(Skinner 1957, p. 428); while rational psychologists emphasize intellectual

development and critical thinking (Piaget 1952, Ausubel 1953) and while

humanistic psychologists defend personalization, creativity and self-

realization in education, (Rogers 1961, Maslow, 1971) the search for a

"best" learning or teaching strategy has not successfully answered

McClellan's question (1962, p. 107) as to "How is knowing in mathematics

different from knowing in science and Ln poetry".

Brain research and psycho epistemology have in part offered a

possible explanation to divergence of educational theories and have

indicated that logical equivalence of subject matter and modalities of

knowing must be seriously quest'onned.

Brain herusphericity and psycho-epistemology were compared and the

suggestion was made that thc. 2sycho-Epistemic Profile offered potential

in the assessment of hemispheric dominance although more empirical research
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is needed. More specifically empirical evidence was presented to show

that students with a high metaphoric dominance produced significantly'

lower results on an achievement test than those students with a low

metaphoric dominance when individualized instruction was used as a learning

strategy. Data were also presented to show that a strong relationship

exists between the epistemic dominance of teachers and learners on the one

hand, and their preferred subject matter on the other.

Although psycho-epistemic matching of the various elements of the

educational process is quite possible, and in some cases desirable, it can

lead to further encapsulation and divergence. Since Royce (1975) suggested

that psycho-epistemic styles can be learned and utilization of the three

styles can lead to a more integrative and holistic life, some considPration

should be given to the inclusion in curricular programes at the secondary

and post-secondary level, mediated instructional modules on the use of

rational (deductive) thinking, empirical thinking (inductive) and metaphorical

thinking (analogical) Such instructional modules would foster in the

learners an awareness tnat might be translated as follows: "At last I

realize why I succeed better in some subjects than in others and I'm lear-

ning what to do about it".
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ABSTRACT

Learning hierarchies can provide a powerful referrent for the instr-

uctional developer, guiding the sequencing, step size, and inclusion of

content in many instructional areas. Learning hierarchies are developed

by analyzing the target skill of instruction, a task usually accomplished

by a team of subject matter experts and an instructional designer. The

resulting hypothesized hierarchy contains skills expressed as behavioral

objectives and interconnections among skills indicating learning dependency

relationships. To date, there is no catalogue of validated hierarchies

available to the instructional developer. One must usually generate one's

own hierarchies for a particular purpose. Since many important and costly

decisions depend upon the validity of the hierarchy, the developer should

make some attempt at assuring its validity.

The research literature concerning hierarchies does not provide much

assistance to the instructional developer seeking practical validation

orocedures. Early validation studies have been criticized as being too

imprecise and non-rigorous. The research literature, therefore, is point-

ing toward more tedious methods of validation in an attempt to evoke more

conclusive research in the area. posttesting a group of students

on all the skills of the hierarchy seems to be a reasonable approach to

validation. However, this method is suspect due to the controversy concern -

tng learning sequences of skills vs. retention sequen:_a7 of skills. ?re

they the same or are they different' Posttesting measures retention Drily,
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:e,_ause instruction is not involved. Th,f. intent of the developer is to

flAd hierarchies of learning.

A recent study by White and Gagne' ;l978) indicated that posttesting

produces validation results very similar to those produced by more rigorous

methods involving instruction. Furthermore, their findings suggest that

learning and retention sequences may be the same. This study is important

because it suggests that the posttesting method may be entirely adequate

fDr instructional development purposes and it provides the developer with

a practical means for hierarchy valiation.

In the section to follow, the literature concerning hierarchy valid-

ation will be reviewed. Certain practical and theoretical questions will

be discussed whici indicate the need for further investigation extending

the study by White and Gagne: The second section of the paper contains

oractical suggestions for the instructional developer based upon research

and practical experience w h learning hierarchies.
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REVIEW OF RELATED LITERATURE

Systematic Instructional Design

The field of instructional design provides a systematic approach to

the design and development of instructional materials. Instructional

design is founded on the premise that materials designed in accordance-

with the steps of a systems approach model will be most effective and

efficient in accomplishing an instructional task. The procedures used

by instructional designers are usually applied to the development of

instructional materials. The materials are meant to be consumed by

teachers or training managers, and are typically designed to produce

learning results without significant involvement of the persons who have

adopted the materials. This discussion is particularly addressed to

instructional developers involved in these efforts. However, the rationale

and directions for needed research are relevant for designers of instruction

with varying degress of self-containedness, including teacher-presented

instruction.

The steps of the systems approach model are based upon theories of

learning and general systems theory. One widely cited example of a systems

approach model is that of Dick and Carey (1978). A diagram of that model

appears below (Figure 1).

Two features of the systems approach particularly distinguish this

approach from traditional methods of instructional materials development.

Those features are (1.) conducting instructional analysis and (2) designing

and conducting formativc, evaluation, which appear as steps two and se;en,

respectively, in the systems approach model (Figure 1). In the formative
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evaluation step, materials are evaluated while still in the formative

(i.e., draft) stages of development. During formative evaluation, draft

materials are presented to learners and data are collected concerning the

clarity of directions, illustrations, and practice problems, as well as

whether the materials are successful in "teaching" the target skills.

Usually, materials are presented to subject matter experts for criticism

of the content. Materials are then revised based upon the data collected.

The earlier step, that of instructional analysis, will be focus of attent-

ion of the discussion to follow.

Instructional analysis

instructional analysis, an early step in the systems approach model,

involves the analysis of the final goal or objective of instruction. In

instructional analysis, each objective of instruction is broken down to

reveal the necessary steps that the learner must take in order to learn

the skill or knowledge specified by the objective. By revealing an

hypothesized pathway for learning, a corresponding strategy for instruction

should emerge. A companion step in the model (Figure 1) is that of ident-

ifying entry behaviors. Here, the minimum prerequisites for beginning

instruction are specified from the instructional analysis and from wnat

the typical learner already knows or zan do. Instruction is expected to

take the learner from this entry level, through some instructional strategy,

finally exiting instruction having acquired new skills or knowledge.

There are at least two types of instructional analysis which are use-

ful to the instructional designer. Two types of analyses are procedural

task analysis and learning task analysis (Gagne', 1(177a; Dick and Care':,

1974). Procedural task analysis is done when the task to be learned

2onslsts of steps or procedures to be performed by the learner (.such as
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carrying out Long-division or changing an automobile tire). To perform

the objective task, the learner must have learned 'nd must recall each

step inaividually, as well as the sequence of steps and any decision rules

involved with the steps. There are various instructional strategies

appropriate for teaching procedural tasks. Regardless of the teaching

strategy selected, designing the strategy will be aided by a diagramming

of the procedural steps involved.

The second type of instructional analysis is termed learning task

analysis or hierarchical analysis. Hierarchical analysis is particularly

suited to learning objectives which are intellectual skills (Gagne', 197Th).

According to Gagne, the intellectual skills include problem solving, rules,

defined and concrete concepts, and discriminations. These intellectual

skills "make up the bulk of what is learned in school" (Gagne, 1977b).

Hierarchical analysis of an intellectual skill reveals other skills which

must be recalled from previous learning in order to learn or demonstrate

a new intellectual skill. The subordinate skil2s revealed by analysis

are termed prerequisites. According to the theory of learning hierarchies,

these prerequisites must be learned first before the learner meaning-

fully learn or perform the skill which was analyzed. The following para-

graph exerpted from Gagne explains the idea of prerequisites:

The basic idea of prerequisites is simple enough. When a young

student undertakes to learn how to write an expository sentence,

he must be able to recall, as prerequisites, some words to place

in the sentence. Another obvious prerequisite that must be pos-

sessed is a set of rules for - ;acing differing types of words in

i proper order, so that ai- "agent" word comes first, followed by

an action word, and tnis in turn followed (as one alternative)

!-,v an "object" word. It is not difficult to realize, either,
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that this set of syntactic rules themselves have prerequisites --

the identification of words as belonging to the classes "agent,"

"action," and "object." Other examples occur in mathematics:

sums of single-place numbers are prErequisite to the adding of

multiple-place numbers; multiplying numbers is a prerequisite to

long division (Gagne, 1977a, p. 130).

Learning hierarchies

White (1974a) said of learning hierarchy theory that "of all the

existing learning theories, this seems to have the potential of being most

direct in its application to classroom learning...." In a major review

of hierarchy research, White (1973) found positive but inconclusive support

in tne literature for the existence of learning hierarchies. Problems in

validation methodology, mainly, were cited as the reason. Also, many

researchers had confused rote knowledge or verbal information, which is

not theorized to be learned hierarchically, with intellectual skills. In

applying the revised validation methodology suggested by White (1974b),

"the most unequivocal evidence yet obtained for hierarchies" was presented

by ',711ite (197=.a) in a study involving basic kinematics skills. In another

paper, White and Gagne (1974) concluded that past studies have provided

"fairly consistent support" for learning hierarchy theory.

The usefulness of learning hierarchies has been demonstrated in

studie py Cook (1969) and by Fief and Okev (1975). A recent investigat-

ion by Trembath and White (1980) found that a learning hierarchy used in

conjunction with mastery learning produced remarkable results with a

difficult Intellectual skill. In this study, using a previously validated

nierartny involving calculating velocity frrm a position-time curve. students

with Instruction guided by the hierarchy learned the task significantly mor

efficiently than a group of students three graces higher using traditional

instruction.

3
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Validating Learning Hierarchies

Most research reported in the literature since the preliminary study

by Gagne (1962) has been concerned with proving or disproving the exist-

ence of learning hierarchies. Research methodologies included a procedure

for testing hypotheses about relationships between pairs of skills. These

hypotheses were, generally, one or both of the following: All the learners

who can perform skill II (i.e., have learned the skill) can also perform

skill I. That is, the capability to perform skill I is a necessary condit-

ion for the performance of skill II. The other type of hypothesis was

that learners who can perform skill I will be able to learn skill II more

efficiently than learners who are not required to learn skill I first.

Investigating the latter hypothesis would be investigating the "positive

transfer" hypothesis.

Early hierarchy studies (Gagne'and Paradise, 1961; Gagne, Mayor,

Carstens, and Paradise, 1962) employed a method of teaching naive students

the skills of a hierarchy, followed by administration of a posttest of

all skills arranged in random order. White (1974b) criticized these and

other studies conducted in the preceding decade and listed several short-

comings, summarized below.

1. Hierarchies were not always checked to ensure a "common sense

validity" before collecting empirical data.

2. Many studies used too few students.

3. Hierarchy elements were indiscreetly or loosely defined.

4. Tests sometimes included only one item per objective.

5. There was too much delay between instruction and testing

6. Investigators did not always look for additional "Aerarchical

connections; only those postulated were tested.

7. No objective method was used consistently to determine validity.
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8. Verbal information or rote knowledge was often included in

the hierarchies to be investigated.

White proposed a nine step model to overcome those shortcomings, as

follows.

1. Define, in behavioral terms, the element which is to be the

_pinnacle of the hierarchy.

2. Derive the hierarchy by asking Gagne's question("What must

the learner be able to do in order to learn this new element,

given only instructions?") of each element in turn, from the

pinnacle element downward. Include all connections that seem

reasonably possible, since the validation process can only

destroy postulated connections, not create them. Avoid verbal-

ized elements, they can be included in the instructions.

3. Check the reasonableness of the postulated hierarchy with

experienced teachers and subject-matter experts.

4. Invent possible divisions of the elements of the hierarchy,

so that very precise definitions are obtained.

5. Carry nut an investigation of whether the invented divisions

do in fact represent different skills.

6. Write a learning program for the elements, embedding in it

test questions for the elements. The questions for an element

should follow immediately after the frames that teach the

element. There must be two or more q estions for each element

co allow for an estimate of their reliability.

7. Have at least 150 students, suitably chosen, work through the

program, answering the questions as they come to them.

8. Analyze the results to see whether any of the postulated

connections between elements should be rejected.
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9. Remove from the hierar:hy all connections for which the

probability under H
o

is small, say 0.05 or less Cdhite, 197'.b,

p. 2).

With the acceptance of the basic hypothesis of learning hierarchies,

validation methodologies are being looKed at for reasons other than for

researLft into learning hierarchies. Having the potential for application

to classroom learning and instructional development, validation methods

must oe found tc insure the soundness of developed hierarchies if they

are to be the basis, for example, for sequencing decisions for instruct-

ional programs. The White (1974b) method was offered to researchers for

the ourpose of avoiding validation shortcomings observed in previous

stuc,..._s, encouraging more rigorous and conclusive research into learning

hierarchies. White and Cagne'(1978) point out that this rigorous valid-

ation method has been avoided as being too impractical for instructional

development. This situation has left the instructional developer without

a validation methodology tor hierarchies and may have precluded the wide-

spread application of hierarchy theory to instruction.

Hierarchies in instructional development

A recent study by White and Gagne'(1970) has set the stage for

practical validation of hierarchies by instructional developers. In the

study, White and Gagne compared previously obtained vale ition results

for a graphical kinematics skill, which were obtained using White's (1974b)

procedure, with a short-cutted validation method. The abbreviated method

essentially involved posttesting students who were taught the skills

involved in the hierarchy as a part of their regular courses in mathematics

and sclence. They obtained results whi:h were "similar" to those obtained

through rigorous validation, and concluded that the simplified procedure

was "sufficiently accurate" for application to the evaluation of instructional
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materials. Additionally, the results suggest tnat hierarchies based upon

retention (i.e., from the results of posttesting) are identical learn-

ing hierarchies. This psychometric validation is confirmatory in nature.

Dick (1980) commented that the abbreviated metl. ,dology could be

further simplified by determining the percentage of students who mastered

each skill of the hierarchy, and approximately the same validation infor-

mation could be obtained. Thiq procedure avoids t'le necessity to tally

results to compare each pair of skills in the hierarchy. Dick reanalyzed

the White ,'nd Cagne'(1978) data, presenting nearly identical validation

results.

'interaction Jf teaching/learning mode and the hierarcny

:t has been suggested that there may be differences in learning

hierarchies depending on wnere a set of skills was learned (Wang, at al.,

:9'1). Validation resul_s, therefore, would be subject to differences

depending upon differences in the mode of instruction or learning. Wang,

et al. suggest that there may be "natural" sequences where formal instruct-

ion is not involved and that schooling may impose "artificial" sequences

on Learning. This idea can be extender to imply that different instruction-

al trearmentP may impose different learning and/or retention sequences.

:,cite and Gagne' (.974), in identifying areas of needed research, also

sugges that studies be carried out to confirm the generalizability of

hierarchies across teaching modes. Wang, at al. (1971) propose that

natural sequences should be determined and that those results would guide

the develppmf.nt of optimal instruction.

Individual differences or iptltudeg

There may be individual differences wrilcn interact with tne sequenc-

ink or content of a learning hierarchy. Thies question has been explored
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by Resnick (1973). Resnick points cut -::at in at least two studies

reviewed, students did not learn behaviors in the hypothesized order,

but were found later to have learned prerecuisites simultaneously with

the more complex task. These results are consistent with hierarchy theory.

It is reasonable to suggest that differences in the nature of sub-

skills required for a terminal skill may vary for individuals, as well as

differences in the level of analysis required. Glaser (1973) suggests

that intelligence may dete.aine the level of analysis (fine vs. gross

breakdown of subskiils) required for a given population of students.

Cronbach and Snow (1977) reviewed studies which suggest that intellig-

ence -nay interact with the rate or step size that a student uses in

moving through a hierarchically structured learning program, but Jo not

venture conclusions concerning other individual aptitudes which might

interact with the structure of a learning hierarchy. Resnick (1973)

also discusses hierarchies with "disjunctive branches" or those with

independent routes of subskilis leading to the same termina3 skill. The

idea of disjunctive branches opens the possibility of one individual

learning a skill th-ough one route, and another individual learning the

skill via another.

If different learning routes or hierarchy structures exist for a

terminal skill it would be useful to reveal these independent of instruct-

ion. Validation with instruction may mask individual differences cr

different routes, precluding finding optimal learning structures. These

questions must also be considered if one expects to validate a hierarchy

with one oopulation and use the instruction developed from the hierlr-h:.

with _mother population.
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Theory-Eased Formative Evaluation

There are directions for research both theoretical and practical

from the field of instructional design and formative evaluation. In

applying a systematic design procedure such as that of Dick and Carey

(1973), the instructional developer would carry out instructional analysis

as an early step in the design process. If developer is dealing with

1.,tellectual skills, a learning hierarchy would be the result. Dick and

Carey outline a validation method for the hierarchy which would be done

along with the tryout of instructional matelials. More recently, Dick

(1980) discusses the advantages of validating prior to the development of

instruction. If many hierarchies are to be validated, the implications

for revisions to instruction and tests if many problems are found could

5e extensive and costly.

Martelli (1979) discusses the question of early validation of

hierarchies in the context of theory-based formative evaluation ( see

Fitz-Gibbon and Morris, 1975). Essentially, the theory of learning

hierarchies would be evaluated at the time of occurence of the instruct-

ional analysis step in the design procedure, to ensure that implementation

of the theory-base was being carried out properly. This wouldbe done for

each step of the systems model which is based upon theory. For hierarchy

theory, the result would be a validated hierarchy obtained before moving

the next step in the design model. Nartelli presents results of a study

which suggests that more effective instruction would result from practicing

theory-based formative evaluation.

Directions fu r future research

7be stud': reported by White ,nd razne (197S) investigatd 3 --let'Iod

f'r formative evaluation of i learninz hierarchy. An abbreviated validat-

ion method was proposed for use by instructional developers. Their proposed
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method would require fewer calculations and would not require the develop-

ment of instruction in order to validate tne hierarchy. The results of

applying their simplified method to the validation of one hierarchy which

was previously validated by White (197=ia) indicate that essentially the

same results are obtained. The essential difference between the two methods

is that the simplified method involves validation by simply posttesting

as opposed to validation with instruction. As White and Gagne (1978) point

out, the simplified method is validating the hierarchy based upon retention.

The results of the White and Gagne study are attractive to the

instructional developer. Applying this simplified methodology for the

revision of a hierarchy early in the design/development process could

provide a potential savings in time and effort, especially wnere a large

number of skills are being dealt with and many hierarchies would require

validation. Their results are also relevant in examining several other

more theoretical questions raised previously, such as retention :s. learn-

ing sequences and the generalizability of hierarchies across teaching or

learning modes. The White and Gagne study is based upon only one

hierarchy or set of skills. If the simplified, posttesting method could

be demonstrated as producing results similar to those with a learning

program, with several sets of skills and with a range of content, the

instructional developet would feel more comfortable in applying the

simplified method. The practical and theoretical questions raised

indicate the need for further studies comparing the posttesting method

with validation with instruction.
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Directions f)r Future Research

The preceding dicussion leaves several areas open for research.

there are certain research questions with direct relevance for the

instructional developer. Other questions are more theoretical in

nature. Some of the questions listed below were previously outlined

by Gagneand Aite (1974).

Does posttesting produce results similar to those obtained by

vilica:ing with instruction'

Is the retention hierarchy the same as the learning hierarchy?

3. Do valid hierarchies exist in subect areas other than mathe

matics and physical science'

Are hierarchies useful as a reference for the classroom teacher

'-yr will their use be limited to instructional development)'

5. Do subordinate skills mediate transfer to the higher skill in

a hierar(_hy'

6. Are hierarchies generalizable across toaching modes'

Are hierarchies generalizable across individuals'
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HIERARCHIES IN INSTRUCTTONAL DEVELOPMENT:
PRACTICAL GUIDELINES

'.4hy do instructional analysis?

There are many conditions whici- -mist be present for learning to occur,

such as learner motivation and the opportunit-i to practice a new skill. The

instructional developer looks to learning theory and research for guidance

in order to incorporate as muc:, insight as possible into the design of

materials. No condition of learning is more important than the presence of

relevant orerequi-,--a skills when a 1,:,:arner faces the task cf 1 e3rning a new

3kill. A learning hierarchy, therefore, should always be consulted when the

instructional developer is dealing with an intellectual skill in instruction.

The payoffs realized from spending the time to develop a learning hierarchy

will be ju'it as great as those realized from a careful consideration of the

instructional strategy and media to be developed in instruction.

Validating the hierarchy

Ille hierarchy should be validated before the instruction is drafted,

otherwise, necessary content may be omitted, unnecessary content may be

included, or lesson sequencing may be incorrect. Validity information can

be obtained from expert review and from a test if all skills in the hier-

archy given to a sample of the target population. The hierarchy should be

as good as it can be prior to the drafting of instruction. In conjunction

with the formative evaluation of instruction, further information may be

>'otairi,i t,i validate or revise the oierarchv, if necessary.
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leeloment or,L_edural model

First devel,;p instructional ob;ective statements for the

ski s ur knowledge wnich are the target ,f instruction. A sample test item,

3r better, test specifications or item forms which define the skill domain

should accompany the objecti,,,e statements. If the objectives indicate

intellectual skills (as opposed to verbal information or rot.? knowledge,

tnen 3 nierarcnv will he useful for instruct-

1,nal levelopment. 3ometime5, or-)cecural tasks contain intellectual skill

_)mponents, even tnough tne terminal skill for instruction is not wf011V

in intellectual skill.

2. Once agreement has been reached on wnat are the target skills, analysis

an -)egin. 1erarchies are `lest developed by a team, and three peroons seems

he an _,Ptimum -hamper. Suggestions for team member roles are as follows:

r2.2ntent Jr -sub]ect-matter expert. (2) A. teacher Dr trainer/instructor

with experience in the content area. This person is the "learner advocate",

with knowledge about how students learn. (3) An instructional designer, with

kncwledJe of hierarchy theory. Ibis person keeps tne team n task and

-,r-v12.e.; the ors, -ess for anil,/sis.

3. he team shout] anal-ze taflet skill it a time. Ma -,,cre that

d)main is defined by pr -,`siding a sample test, et-. The team

L,egin, 5 asking 7117 question: " What must the learner know or be able to

before he can ioarn this new skill, 41-en instructions""

tni, first point of anaivsii, it is best to brainstorm the domain of

1 It 3 ,ubski11;, without arranging or making ,idgements of importanLe.

fi ilitite making the hierar_hv, write each brainstormed skill on 1

fter ;everil ;HI?, ire I i ted, a thr-ur2h ii

a, 1 1._ F ind ide whether it neie,,;arv, (2) nut
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3; irrelevant. l`dVt_! Inc I,2) f,-r bier-1r .ievelupment.

3ubskills should now be placed under the card indicating the

target skill, showing the relationships among subskcils. The cards

:an be Laved out on a table and arranged under the top skill. The

initial task is to find all subskills which lead directly into the

-DO -;1'.111, but ;ther relationships will be realized as well and these

- be lia4rammed with tme :arils. Eventual...7, the question will be

tike: abo,,t each subskill placed in tne nierirchv. The analysis is

c,mplete when each skill that nas no subskills can be considered an

entry skill for the target population.

5. the next step is to review and revise the hypothesized hierarchy.

This ., :it -cne v allowin,l; another team to lock at the hierarchy,

put first, tne developing team should go through a review/revision step.

his review is facilitated if, at this point, a sample test item or domain

specification is written on the back of the each 3 a 5 card. Often, this

redefinition of the skill will result in revision to the hierarchy. When

the developing team is satisfied, the cards can be taped onto a large piece

ind connecting lines can be drawn. If this is too cumbersome

transport, the draft map can he typed out on a page and the sample test

items can appended.

he draft hierarchy should be reviewed by the same kind of team

that it. The review should be directed according to the following

guilelines.
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The ReviewlRevision Process

1'

3

Examine each individual connection of the hierarchy according

to these requirements:

a. 1 cannot be learned unless 2 and :k 3 are learned
first (or learned concurrently)

b. If a student were tested on 1 1 and mastery is indicated,
we can he sure that he would also master '1 2 and 3 if

tested.

2 and 4 3 will become a part of ,1 1 once 1. 1 is

learned. That is, they are components of skill 1.

2. LOOK for completeness. Are all necessary subskills listed?

3. Look for inclusion of extra skills. Skills may be "nice to know"
,r may be traditionally taught in the course, but are they
ne:essar-i?

Some general suggestions for the preceding steps are the following.

) Do not use scope and sequence charts, objective listings, or teaching

programs as an initial reference in .!evel)ping the hierarchy. The tar-

get skill and test item(s) should be the only reference. Such material

may be useful after development, during Cie 12view process. (2) Objectives

r subskills should be divided where possible to give very precisely de-

fined elements. A sample test item de'-eloped fnr divided elements will

ilsuail): indicate whether or not you actually have two or more discreet

Include Lill reasonable elements and connectl,rns. "aliiation

Ind )view oracedures can only destroy c-,nnections and uallv won't

k up something which was missed.
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,rite dt least three test Items for each element of the hierir2hv.

.se more Items only if necessary domain coverage. Place the items

in random )rder to ;:onstruct a test for each hierarchy. The test should

to administered to students who are similar to the target population for

instruction. The students should have studied the topic of instruction,

giving a range of masters and non-masters on hierarchy elements. As many

;tddnts as orictical should be t-.a.steci, f1980) suggests that "as

Is students can provide 7aluable data jrf the designer." If three

items are used, then at 'east two cf three would be passed for mastery of

the hierarchy element. 7 1:dation information is obtained by diagramming

the proportion or tested students mastering hierarchy elements, as below.

This method was initially described by Dick (d9801.

(a)

1

.30 1 (b) i .55 (c)i .74 1 (d)

I

(e) I IA i (f) .-3

.301

"he test data indicate Clat element (f) is not necessary in order to

:earn (b). Also, element (d) is not necessary for (T); however, element

(h) may be necessary if reasonable to connect it directly to (T). All

)ther proportions are consistent with the hypothesized hierarchy. An

r;ect derision should be made for each piir of crnnected skill,.
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Develo:)in4 instruction from tree hierarch:

:f the writers of instruction have not used hierarchies as a guide

before, there may be a temptation to take the hierarchy too literally.

This was experienced when elementary teachers were asked to draft learning

activities (self-instructional modules) for an externally funded project.

Possibly, since hierarchies were new to them, instructions for t! it use

-ay have been overstated by the instructional Designer. Simply stated,

is not necessary to develop one lesson for each hierarchical elemor,r,

nor must the lessons follow a sequence strictly defined by the hierarchy.

Creativity and insights from teaching experience should guide the writing

process. The hierarchy dictates what must be included along witn a speci-

ficaicn of enr.ry skills. The hierarchy provides a sequence wnich must

not De violated, i.e., prerequisite skills must be taught first, or taught

concurrently, before introducing more complex skills. It also follows that

embedded test items should be included to allow the learner to decide if

he is ready to move on to the next lesson. There are a number of ways to

approach the writing task. One is to take the hierarchy as a basic core,

and to elaborate or it with notes, etc., indicating an outline for instr-

12t1Drt. Anothe*. way would be to set the hierarchy aside, and just egin

writing as guided by credtiity and intuition. Then, at various steps

along the way, the hierarchy could be studied to insure that the above

requirements were being met.

As described by Dick and Carey (1978), the hierarchy can provide much

insight for formative evaluation by displaying pretest, embedded test, and

posttest performance of students hierarchically. Reasons for failure on

mplex -;',.111; can -;nmetimec 'ne traced ,n incnmplete learninL, a

prerequisite. Also, further information can be collected regarding

validity of the nierarchv.
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Usin, hierarchies in classroom instruction

In addition ;.o providing a primary reference for the developer of

instructional materials and media, hierarchies can also be useful to the

classroom teacher. The hierarchy can be used in preparing teacher-presented

instruction in much the same way as the materials developer would use the

tool. A hierarchy can also be very useful in diagnosing learning problems

ind in brescribing the content of needed remedial instruction. As with

the writing )f instructional materials, teachers given hierarchies often

takt_ them too literally. "Hierarchy" does not equal "curriculum!" There

is no more powerful tool for curriculum development than hierarchical

analysis (it ma7 be as important as a good needs assessment). However,

the hierarchy shoul,, not dictate the total of what is to be taught. The

ilerarcnv roes not state that every student must master every element,

taught in tiny steps in the order shown. The hierarchy provides a core

3f necessary prerequisites for learning an important terminal skill. It

L-3 to be built upon through the addition of supportive content and ingenious

instructional strategies and materials.

../1:31
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i-(esearch !-!etnods A descriptive, observationol methodole',:y W3

metnod selected for this study. Direct observation of etude-it

behaviors while viewing the film or videotape and participating in

discussion was considered the primary data collection method. One

objective of the stud'; was to determine the affective responses of

tilt ,,tudents, and _he emotional impact of the film viewing e.:perience.

hi lirect observation of students' posture, facial expression,

erbal re3ponses, and general puysical appearance and direction or

attention, student affective responses to the f-1,-- videotape -'ere

The second data collection method employed in each case study

was a surfey of stuuent attitudes. This questionnaire included a

,;(ale utilizing both attitudinal items and factual ite ms.

lh s iuosticmnaire contained film or videotape narrativ,! compi

question,,, attitudinal questions, biographical que,tions. It

was de,-;ign,d to further investiate student,;' affcctive re,,pon;e

t the Him or videotape, as well is their co,-.prehen-don of the

nalrativP. Thc biographical qiu wend dt.,,lened to Invel,LI.',-1tt

iLtern., in inn out ,-)f student`,' .11:

students' level of familiarity with filmmaking and film study.r
'') 5



ir

5afq,le 1 U:.>
i 17 I to l'

t,

- 1-- ';" L Id tie

:1 ri.CKe f r

3. Lu ,;et 4 s- puop' wool. treat 11.7t better; 3. oor
'' ind ivo you studied f 1177,ak L7,

Itb student individual rL.ion,,es to the ,iuestionnaire, this
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C3 pared with Inform,ition gained tnroug', observation.

The third method of data collection ,ithin the research desim

was ,1 semi-structured interyiew. Some students and all participati

'1-eec:lers were ilLervieweL! following t tt class pc riod in which the
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The data rn...prtd nerd to: - nrt-is fr furt_nt_r

F,_tArt. r,!>cat_n lo r a u
, partLL1:,nhtn, vic

, _ ad ta r

Intormath iait th,2 LadtN-Ldnal c)articiunt, pruvid,

dvtall, their nn,._rsLandl:_.; tb ial,d mc io. !It, _!ata

nut diflur,.:ntlatt2d and tne trvor n,ted that sc:: and d'c

diffcrt,,ntiatioll would nave been ilt2Iptu1 aid itcrcstiiid. Ak", furLI:cr

idLntificati,)n )f indiviSs31 students T abilities ,,u(2.h as readin,

or film study cuuls explic,1Le more stut_,,nt

familiarity with film and videotape.

St,,,lent31 true understanding of cinemati, elements was nut estaD-

lisn,J. YuL;re research needs to isentify fil-n elements a:.

pro ,de InJIv iduL v ,ual tests of student com,)rt_hcnsluh. Earlier

r,,ear_n h'-)a:: and van Ormer, 1931) delineates t, ese bat

stu..!ent=, t,)d1,7na,,,,vic.,.td thousands ,f 1,(urs cf t ovis inn unci n:

hlitrentL.

rc,pon-,e
! ,

Iii

i!,1 11? a ei.I nun-_r1 rel it

The dIttics,c. in vtewin.4 behavlr, of fIlm and videotape vi,wer,

soRe unexpion2 1 quest ions Iei ifl r, with V1I2'..11,S 11<lb t._';

T lie tirtererie ht.t..wecr, ! I

t h t-t !tC md hart,.,cs '1.11 ti !tic 1-

,o,t1tdtrd furtIler.
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Four Peseirn

,he :din j,.W of the project is to develop a reliable, valid _!asure

tae CA index, the researcher, through correlation Loetfic.ients,

will dtteot to answer these tour questions:

i. 1-, there a significant relationship (p .05) between CA and

C

there a significant relationship (n .05) between CA and

subject Area?

tnere a significant relationship (p .05) betweer CA and

Cc cobra] DokInance?

there d significant relationship (p .05) between LA .ind

FD/F:?
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s '41 ti r,

Ituries the Y1

LITHATUr'E

Innovation

r'oront eople 01 AdSt 111a in d stable

The tools tney used for food production were fashioned fro, stone.

,0 rw.re on a, a VY.A)01 of power and diy..inance. Only ;hen could own on JA.

If a 11 )1 do or child needed a tool , they were required to borrow one fro; d can.

This loildu,;-boroowin; practice was a traditional, well-understood ritual. In

tre o r-1./ 1)OO' (hriscian iAssionaries discovered this 'pril.dtive cultui, and

Prou,i,t to the %ic wront people the -ionders of the oodern includint]

stor : a/es. Being the 9enerous pee:He that they were, the wissionaries distri-

bot_t_d to not only the ren, but to the woren and children as well

11r1 ,lt, there was no longer a need for the wa,.en to borrow tools frog; the

on and a LA; ,nerished (at least by the l!en), tradition was destroyed. Pro-

food with stone tools had been a full-tir,e job for the Yir oront ;.en.

,1idenly, with steel tools, there Was tire in the day for other things. The

is,lonario, envisioned rap id advancet,ents in the society. But the 'Yir Iroront

cp -,11/ two activities, work and sleep. So when the work with the new

wa, thU rest of the day was spent in sluiber (blurienteld, et al.,

137,r

it lir ront I.:en reacted in a way not unlike sore teachers' re-

hdaLdtional innovators often act t.iilarly to the

I t
, 1 terdt tire of educational innovation speak', coty.istently

.0,1 I i ; t,ionaries who into o lure new produi H Loiho.i., toot will

554



'1; If ;LH 1 n the c I r oui . Wh,.t often round 15 that the ohovatioo

lifteteri . to tt,e classrooL tadi!icn trio`_ it is re,lected, or it acce.)

11 '. ;r tradi turns of the clas-,coo and 15 uti 1 i zed 1.1 oropttrly.

wnen innovation toot wJuld require change, it woo1,11 oo

r(!,uuri,,I-2`, that teachers have ,',ade in the past to harries toot

hive o,c,irred. ,everdl researchers have found that teacher; resist chan,e for

wv ut reason,. r,elow are sore suggested reasons for teacher resistance

1 hrl,) ;a t .

Ea,twood (1970) and [inley (1970) suggested that teachers fear

they will lose their lobs. This fear stell'ed froh, the concern

that a Lachine would be able to teach ;lore efficiently and

that teaching staffs would be cut.

Trw lak of rewards for innovation was a barrier to chante

mober, 1978; Eastwood, 1978).

.rite general need of teachers for indepensience and the nee to

in the "spotlight" was reported to inhibit any rew broduLt

;rAra , that light reduce either one Levier, 1'i72).

fdLA that Leathers need to (,S11; e new roles with each

innovition has caused tale or., load. :r person ian only assuiP

, intte huLher of roles . . aS new roles were (o(luired, of l

tio, woro untied i ritr'F , 19/6; llberH, 1970).

i Ira suylosted toot WI, now toa(hf.r, Hu!

ept- the re;ponsibil,t; , alre aoorote I than in

havIor patterns needed to at,ept Innovation.

555
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itwutaf stated

1

teel that new t: crif,1

woola have a dehu!,'anizin, erfe,,:t (Jr: students and ted4hers.

hile the .de;ls poirion ot the c,uriiculul:, Piiht be enhan_ed,

The 1 portance of the teacher, dS a role Lodel, c.oun,-elor,

t4teni Pint be neqlected. Teachers, resisted even tne eperi-

entn, with innovation in the schools because they thou ht it

ay hive d detrimental efrect 41 students.

Heti it toasters Iccepted do innovation, resources in L or

of Anuower Ind sottware were often found to be iw,utricient or

otall; lackintj (Lastwo , I97; 'toberts, 197d).

ite'r :1976), in a review or forty-four case studies, oHerved

that in oany 51tuatien5 ':410re innovative instructional syste S

'we'e supposedly kplerpnted, the systeo, in practice, wds .,ery

irferent fro', whdt Was originally adopted. It appe4,red that

inhevation was ali:ost never adopted ds a whole, but 'transtorthed"

a', it was incorporated. reitek referred to tills as the "natural

proqra, survival. The parts of the new sysLe that

,ce consistent with the statu quo were e phistzed and the

ut-, that Lnallenqed tradition were iunured. rastwood fl,)78)

,opporfed this findirri by reportih; a quote credited to the

,ociatien for '',upervision and (urri(ulu Develwew (A(.,C,D).

40edinq to iv4LD, d ttv, onduu.,

a: ility tc. atY-,orb chi:' whi!- rHt 4hanqinq a' all.

f. '.4,4r,Larv, there are a rqiltitode of harrier', to innevation in

t 14, 1, r , 114, a ti t i , it ir,t I at and le(H , they ,ete

`-'56



t i'.11 toe barriers d...e to the atti tude', and tr&Ji t Ions toot

have ,r,,wn aouut education" (Ea,)twuud, :J. 20).

f.1,iety

auier iety has lonj been a topic of concern for educators. In

, 11 o,,rient of the teachers resounding to a nationwide questionnaire had

;uttered n(-vulo) breakdowns. An additional 17 percent reported being "unusually

1a3 the rational Education Association reported that 37.J per-

ent teat hers studied Saw thelelyes as being "seriously worried and

noriou,. ,'/ 1)67, the percentage of those teachers who felt they were under

)herate r _on,iderahle strain" had climbed to 78 percent (Coats, 1976,.

A. rei,or'ed ;Tevio,sly, and expanded upon below, the emtional state of

Lan affect toe perforiwnce of students. Thus, this growim, probleld

al I
helve erioar, effects on the welfare of the students of these teachers

un10' -,'rain, a well as the welfare of the teachers the; selves (Doyai and

re',i,,n,es of highly an/lou, teacher) have been Lorrelated tth

WI 1 (f.sroo:

tn ! nor; -re ilVely to

ra,un,s (107) reported that hiHniv

,,O;itivr, reinforLe, not anti

t 1 4,r'' ,tudcntr, than nondh = 1 tedOlorr,. te,lt her-, had

iro thei solve', fro4 an nn( o:Jortai)ft ',Ituation and

ar, t -t,i I rt.1 nations. :61 in In _,t foal , tin ,i,),P)

'3,1t1 It' e UL1,)(1') er Or'. t7, 11',e t", on,' 1 ne', , ,

0efrd/J1,, h h,ad to thcred;f2d dn 1 in an evtelmi,,!, reviLu of J11,,let7

11;1-'1aJJ I

411 A...,



e,ett,-t ,,,,,,flei and ,inclair 1372) ,,onLluled that toaLher dnxieti MI', LW-

_orrel I'p,: ,-;Ith lo':! rdppurf J-illh St ,,tents, lems verbal supbort, .ore

imstilo ,,,ch ah,t aehaviur, ihicrease,l doj at is , ,thd DuPli 6fl,deti,

ahx, :it, he,atiiely correlated with tuaLher tua,-,th dnd pupil d(_hieve.ent.

rtalh Lhiracter traits have been associated with teacher anAlety.

ales atooatel to :e ore dnAlous than ;ales, particularly toward ,ecndniLal

s,v1',e'., ! , k,/, 1)75; o'Toole, 196,k; Thupson, 1963). This concl,,sior alit

[0 04f-.1,1,4.1/ inter,)reted, particular li because of the dates when the teseirch

4t, L.41(Ill(to 1. '_,),,ial conditions and biases at the ti. e Lay have contributed

to th0,e results. The urade level at which a teat her' works 14y also he

isso.,,a'ed wifh anAlety. In a study of 125 student tedeners, eletentary stu-

dent ter, nets were bound to be r,ore anxious thin secondir/ student teachers

1() ('-;()N, 110_;,.

till another characteristic, "hels-L,pher-ftity,' has been associated

with al.iet,. Tucker, et al. (1972) studied the effect: of stre:h on the

1""'-f'7,"H( ',1:h1 If/ of the brain's riuht and left hemispheres in 20 collete

stutent ,. "s, kef aJed his subjects to pest cm task', usinu vi:ual InforitAtion

f h it 4,1', ,ont h! to the:t. The infori at Ion that was presented to the left
VI',.,(1 71,':,! dfi interpreted by the riunt h('.dsphere was urocessed equally

w,11 Li ho ,nixious md the control droup-). however, hiuhli anAiou: subjects

ado ,o,ors mten the InforLdtion wd, pro,emtod to the ri lilt visual field

old ;awe', 1'7 th,. left head sphere. i t donear(2d thot drt,.tety overlodded the

pr 0, ei, in , t, 1,4Ir i `/ pi t il(' let t he,'1,,ortio-e ,n ler hr,th f I J, :t , ,ind I 011 `, I t tlit, I (.4.1S .

I
i

1 ,t OH o

:flf1HVd'Ion 111 edu(dtion is witiw, totdlly mid ilAPdldt(.1/ d((uoted.

(haft," is attributed to a variety of Ft'd',011',, in 111d1W; fedr of

S58
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Ar-loh, fear for job security, for independence, role overload,

latice," tne dehui anizinq effect of technology, lack of supporting resources,

aH l ft Id] i )n.

Tea(_he :,n.iety ;TA) has been associated with the introducti

resistahce ut innuvdflonS. ;'any variables such as the classroom Situation,

teacherteacher style of reinforce,,ent, student achievement,student behavior, and

teacher behavior have been successfully correlated with TA. not strongly

corroboratei, there appears L) be come indication that innovation can lead to

TA which can lead to undesirable classroom: situations. Learner characteris-

tics including s.en, teacher grade level, cerebral dominance, and field depen-

dence have alsb been correlated with TA:

nlla there are various forms of resistance to educational innovation,

there are Also facilitators to change. heady understanding of, perceived

rely. ;hie ut, and lathering d critical ILaSS of advocates for a particular inno-

vation will tacilitate its implementation. Following general models of change

ako ericourd;e 'he Acceptance of new techniques. The computer is one form of

eduiatiunal innovaticn that has experienced the resistance described above.

4nlle 're Muter has met with resistance in SOItte areas, in other areas

I It t. Itttt iceo'ed through the use at facilitators and models of chanoe.

`tf I tiat 1H.

in

[ield dependence, se,,, and teacher subject area can

In iddition, a newli identified construct, Computer fri lety

thrmujh the use of ail developed according to

identify the constrwt

I Ind a ha',ure
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S. !iesi ;n O. ,edsure

.1. Cutyluct pilot study

t--,vi'-,e pilot study

`,,i; ; a c 1 ze and display results

heAu,,e ur the possible reltionship between TA, corputers, subject

Lndracteri5rics, and various clas'7,roor; situations, it would be wise to in-

vesti'r)te tne,,e relarjow,hips.
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METhODDLOGI

The Sarple

The prospective teachers used in this investigation were enrolled

in Secondary Education 301 (SECED '01), the introductory hedia course for

undergraduate education majors at Iowa State University. The class is designed

for juniors, but it is not uncommon to find sophomores, seniors, and sol-etires,

feshilen also enrolled. The course requires that students have taken ,.. funda-

entals of education course prior to .enral ling in SECED 301.

Figure 1 is a summary of the distribution of the sample.

et

,111),;(21

berof subjects: 175

Males 47

121

Missing Data 7

175

or of subjects: 175

thild Development and EleLentary Education 56

Homo Lconomic,, (other' than Or 22

(), ience and Humanities

EduLation (other than El Ed) 17

A,Ti(ulture 19

Missing Data 17

1/5

Figure 1. Demographics of the sample
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Procedures

The main purpose of this study was to produce a valid and reliable

index of Computer Anxiety (CA). Since one did not already exist, the researcher

was forced to construct one. The literature on attitude test construction was

reviewed and the suggestions of Henerson, et al. (1978) for attitude test

development were followed.

The first step was to decide what kind of a measure the CA instrument

would be. It was decided that the agreement scale (Likert type) format would

be used because of its familiarity to subjects and ease of manipulating the

resulting d=ta. At the same time, it was decided to calculate an index from

subject responses in 'order to have one score of CA that could be correlated

to other subject characteristics.

The second step involved finding o( generating statements to be used

in the CA instrument.

Since attitudes have three components, affect, cognition, and be-

havior, the statements were arranged according co which component they referred.

Of the initial 63 statements generated concerning computers in the classroom,

21 dealt with the cognitive component, 22 referred to the affective component,

and 20 were related to behavior. The 63 statements were presented to an

attitude reisearch expert who test'fied to their face validity, that is, they

appeared to make statement about a person's knowledge, feeling, or behavior

toward computers in an educational environment.

A pilot test was then conducted using 32 subjects in two summer

classes of SECED 301.
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After the scores were calculated, the students with the lowest five

scores were selected as the "positive group. The students with the five

highest scores were selected as the "negative" group. The two groups were

then compared in an item analysis to determine Which. statements had the most

influence in causing the scores in the "positive" group to be lot" and the

socres of the "negative" group to be high. From the item analysis, ten

statements were selected as ones that tended to separate the two groups. Those

ten statements were selected to compose the subsequent Computer Anxiety Index.

The item analysis identified those statements that tend to make the negative

responders "more" negative, and the positive responders "more" positive

(Henerson, et al., 1978).

To discourage the subjects from establishing a "computer set" while

responding to the ten statements about computers, 20 "distractor statements"

were generated and randomly included with the ten "target statements"on the

final questionnaire. To further protect against the respondents establishing

a response set, the instrument was entitled "Educational Innovation Survey."

The distractor statements referred to other recent forms of educational innova-

tion such as new teaching methods and video tape. The intent was to convince the

subjects they were responding to 30 statements on various innovations, not

statements about computers. To obtain a reliability estimate for the CA index,

the Cronbach Alpha method was used both during the pilot test and the main

study. From the pilot test, the 10 taret iLems yielded a reliability

estimate of .88. The reliability estimate for the CA index in the main study

was .86. Additional normative data for both the pilot test and the CA index

in the main study are as follows:
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Pilot study CA index in main study
_ .

of subjects 31 175

Mean 31.9 31.8

Standard deviation 7.0 6.5

--, not responding or missing data 1 3

A second goal of the study was to correlate the CA index with four

respondent characteristics: sex, subject area in which the respondent was

planning to teach, Field Dependence, and Hemisphericity. Data on the first

two characteristics were obtained from class lists. The hemisphericity infor-

mation was obtained from each subject through Form A of the Your Style of

i Learning and Thinking test ( SOLAT) developed by E. Paul Torrance at the

University of Georgia. SOLAT consists of 36 sets of three stAtements about

memory and other mental Processes. The respondent selects the statement of

the three that most closely describes him/herself. In the triplets one state-
.

ment describes a left cerebral process, one describes a right cerebral process,

and the third describes a person who integrates the two hemispheres. After

compiling each subject's responses, he/she was placed on a continuum that

indicated subjects as being more right or left dominant according to where

he/she was in relation to his/her peers. In other words, each subject received

a "hemisphericity score" that would be correlated with CA. A low score

(e.g., 56) meant that a student tended to be left hemispheric dominant. A

higher score (e.g., 88) meant that a student tended to be right herospheric

dominant.

%(ixt, 50 subjects were randomly selected to complete another measure

one week after completing the CA and SOLAT instruments. These 50 subjects
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were administered the Group Embedded Figures Test (GEFT) as a measure of

field dependence.

Information for all subjects in the sample included sex, subject

area, CA index, and Hemisphericity score. The fifty subjects that completed

the GEFT test had an additional score for that measure.

As mentioned, the CA index was of greatest concern. For each

subject the CA index was correlated with their sex, subject area, and SOLAT

score. The 50 subjects who had a GEFT score also had that score correlated

with CA. From these correlations, conclusions were drawn and recommendations

made as to the relationship between CA and those variables.

Summary of procedural steps

1. Operationally de:ine Computer Anxiety

2. Select type of measure

3. Generate possible test items

4. Determine face validity of items selected

5. Conduct pilot study

6. Complete item analysis of pilot study

7. Calculate reliability estimate of pilot study

8. Select items for final instrument

9. Generate distractor statements

10. Obtain SOLAT and GEFT

11. Obtain information on subjects' sex and academic subject area

12. Administer final CA instrument

13. Administer SOLAT

14. Randomly select subjects for GEFT
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15. Administer GEFT

16. Score and compile normative data for CA index, SOLAT and GEFT

17. Compare normative data for SOLAT and GEFT to standardized data

available from the test publisher

18. Calculate reliability estimate of CA index

19. Correlate CA index with sex, subject area, Nemisphericity and

Field Dependence

20. Draw conclusions

21. Make recommQndations

22. End.

Results For Computer Anxiety Index (CAIN)

In the undergraJuate and media (SECED301) classes, 178 subjects

responded to the Computer Anxiety (CA) instrument. Three subjects failed

to complete the entire instrument. Those three subjects' scores were dis-

carded before the results were compiled. As reported previously, Computer

Anxiety and scores on the CA Index are directly related. That is, one would

expect subjects with high scores to have a great deal of Computer Anxiety

while those who score low would also be low in CA. Figure 2 summarizes the

descriptive statistics for the CA Index. Figure 3 illustrates the results

of cross tabulations of the CA Index with sex.

An estimate of reliability of CAIN was calculated through the

Cronbach Alpha formula. A reliability estimate of r = .86 was obtalned.
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Results for Your Style of Learning and Thinking (SOLAT)

The Your Style of Learning and Thinking (SOLAT) test was completed

by 163 of the possible 175 subjects who correctly completed the CAIN. SOLAT

was a measure of hemisphericity. A low score on the test indicated left

hemispheric dominance. A high score indicated right hemispheric dominance.

Two of those 163 subjects' scores were discarded because of missing data in

the responses. One-hundred sixty-six valid scores remained for SOLAT. The

scores for SOLAT in this study were tabulated somewhat differently than the

scores used for the normative data. Rather than reporting total scores for

individuals, mean scores were given for the number of questions that were

answered with a right hemispheric respon,se, an integrated response, and a

left hemispheric response. For example, in the norm group, each individual,

on the average answered 9.2 questions with a right hemispheric response, 3.4

questions that would be attributed to the left hemisphere, and 18.4 questions

with an integrated re ponse. Based on the points given to each response in

tthis study (left = 1, integrated = 2, right = 3), the average score from the

noative data would be 71.2. Because of the way the points were assigned, a

low score would indicate a tendency for left hemispheric dominance and a high

score would indicate a tendency for right hemispheric dominance.

567

J 0 4,r L: 0



N 175

Lowest Possible Score 10

Lowest Actua, Score 12

Highest Possible Score 50

Highest Actual Score 49

Range 31

Mean 31.8

Median 31.3

Mode 31

Standard Deviation 6.5

Note: Low Score = Low Computer Anxiety

High Score . Higher Computer Anxiety

Figure 2. Computer Anxiety Index (CAIN) descriptive statistics

Male Female

N 47 121

Minimum Score 20 12

Maximum Score 49 45

Range 27 33

Mean 31.7 31.8

Standard Deviation 7.1 6.2

Number Missing (not on class list so sex could not be determined) = /

Figure 3. Tabulation of Computer Anxiety Index by sex.

Figures 4 and 5 show the cross tabulation data for sex and subject area.
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Male

F+ -

N 42 117

Minimum Score 61 56

Maximum Score 81 88

Range 20 32

Mean 72.3 72.7

Standard Deviation 5.7 6.2

Number Missing (not on class list so sex could not be determined) = 7

Figure 4. Tabulation of SOLAT (hemisphericity) by sex.

ElEd

CD

HED

w/o CD

Sci &

Hum

Ed w/o

ElEd Aa

63 22 34 16 16

Minimum Score 56 62 61 67 64

Maximum Score 85 33 88 81 88

Range 29 21 27 14 24

Mean 72.1 71.2 73.0 74.6 74.5

Standard Deviation 5.6 5.7 7.1 5.2 6.0

Number Missing (not on class list so subject area could not be determined) = 15.

Key:

EdEd/CD = Elementary Education, Child Development

HEC w/o CD = College of Home Economics without Child Development majors

Sci & Hum = College of Sciences and Humanities

Ed w/o ElEd - College of Education without Elementary Education majors

Ag = College of Agriculture
...

Figure 5. Tabulation of SOLAT (hemisphericity) by college major of subjects.
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AnAlety and dng ,hese t,tmple

clIPI level of sionttirahLe ore re:,orted in i igute U.

Computer Anxiet7, and College Major

one-way analysts of vari,InLe was cotpleted to Lompare trig CA

indx with college indi(lr. Figure sumartzes theca? data. Tile result;

`-to it-L1 11,1 `, '/11 t1 .1,1t f t woln c r-,jrcn-

f

of Lomputer AnAlety on ()ULM-

'no table of correlation coot f merits did not reveal any teiat

Thu, at leiel of significance. It did indicate that there may be

a col,ItinnThlp between IA and hemtspnericity. Ihe correlation

tawIticient, wro, LalLulated aS -.12l5 with a prohobility level Of .U59.

tlltl till fgrtner , the CA ro__oreL, of ',ubje,A', wore placed into r.) grotty,.

were ()rooter than one ',tandard deviatton below the moan wore Hared

trio Ito ; '+V) an,' lt2t. ljr(Wh `)(i)re; that i)redter then k no

dhove the rieen were plo,,ed it' the high (high cor;q4lei

I t :He other '_,cottc,-, were I in thil,«;1,,,r,r, t t I,

r II (_1 I oil ,
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.icv,,:bi trend wa, reveal,_'; between (Amputee Aux and

nejitiv( correlation suggested that riqnt hemisphe-ic dom-

inant ',J1,i0c.ts ly 1,41Ce anAious than left hemlvnuclu dem-

IndnuhjeLtt A poi,t hoc anal'isis tailed Lu reveal to significunt relatiUn-

5nli teteen these toe variables.

the Cekputer AnAletv Index appeared tu be a reliable meac,uremenL.

Hsi! nq the standard of .10 as beituj a re,,peLtable reliability estimate for

an attitude meviurement, the reliability estimates of r = .3 for the pilot

te',t and r ter the main study are quite enLouraqing.

low LA

niqh CA

i(jure

/ 74.1

.

Standard
Deviation

5.3

6.6

-ce,t low/high Computer Anxiety on ',OLAI.

DISCUSSIO OF RLSOL IS

t-value

0.09

,He Itle0 C this study originated with the researcher'', past

with teduhee', who exhibited resP,ian(e to educational innovations.

te,_nnique, er de,,ice,, have almec,t alwayl, met sumo level uf resistance

trig, datatt ihe compute:- is one example of a powerful iritructional tool

teat ea', '' thi et-.1,,tonce 1'1/?., Llumen-H1d, et al., 19/:;:.

;hrrt. on vii let/ uf red,u Le explain 1hy the computer 1105 Hof been

widely accepted. computer Anxiety 0,A) sly he sourc- of rel'Acince.



In order tt tadilitate the acLeptance ut computers in the ulassro(m, the re-

searcher 0,'clied the pr inLiples of instructd\hal desigh (Gagne and Lrfggs, 197-J>.

tisiL of the first steps in any ell-designee Instructional systei, is the assess-

dent ut nedias. The intent of this research 1135 to assess thL need, of ersfec-

tfve teauner, hi crt,atimg a ,Leasure of Loil.:JUter AnAlety tnat could ie used to

detemione exterit f this prt Hem.

;,riAlety ,,.ehiS to be logically associated with resistance. Research

has Indicated that there is 0 great deal of anxiety among teachers from preser-

vice to 01,2 ,est experienced (.dates and Theresen, 1976; Keavney and Sinclair,

197,, Travers, et al., 1952; Youngs, 1J7J): Inc research cited related anxiety

to se. (Finley, 1 d70; O'Toole, 19b4; Thompson, 1963), teacher grade level

(Thompson, 19(J), and cognitive style (Tucker, et al., lJN.. because of these

reldfionsnips, for this study, data on these characteristics were gathered from

prosneLtive teaLhers and compared to CA scores. None of these characteristics

had 0 statistically significant relation to any other variable.

hemispheric,ty Relationship to Ccmputer Anxiety
4'

uhe relatienship sugaested by the literature was between anxiety and

lieLitieriLity. It reported that those suhdocts who were left hemispheric

c, minant tended to he more adversely affected by anxiety than other subfo,ts

t al. , 19/d), the hemispheridity variable as measured by the 'rear

Aile of leinning and Thinfing (',OLAI) test ijorrance, et al., 19//) 'ac,

correlated with the score frem the Sul pater' lety SL'

t ihulated by sex and college major.
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IHe tabulation of SOLAI by s revealed d slightly lower mean for

males than females. the relationship is not statistically significant,

it is consi ,tent witn the general agreement that more males tend to be left

he(ispneric dominant than female:. An analysis of variance uf SOI AI by college

hAjur found nu statistically significant difference between the groups. This

was also expected.

The correlation of SOLAT with CAIN prompted some additional analysis.

The correlation of -.1215 at the .059 level of significance suggested that

there l;ds a tendency for tne left hemisflheric dominant subjects to have more

computer anxiety than right hemispheric dominant subjects. The must hinnly

computer anxious sub:lects were compared to the subjcicts with the lowest CA

scores on the hemisphericity vai.lable. The post hoc t-test for the high and

low gioups failed to show a statistically significant difference. However, the

correlations between these two variables indicated that there might be a trend

between CA and hemisphericity. Because of this possible trend, the conclusion

drawl about these two variables was that while this study did nut consistently

show a strong relationship bet..leen CA and hemisphericity, there was sifficient

evidegce to warrant additional study of that possible relationship in the future.

Thu Computer Anxiety Index

II mi the results of this study, several comments about the CA Index

(_,In he rude. It Is qtatifyir , Cu see the high reliability estimate for Loth

the olio; ( (r and the main stud, tr Thew data ,u,j9w,t

thdt the CA Indel, 1,, in fact d consistent measure. 1he remaining concern is

the 00',L1011 ut vdIldity. IS the LA Index actually measuring Computer Anxiety?
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I

:filth crartidenLe, it Lan be said that fcc this group of subjects tile instrument

is not influenced by subject sex, college major, or field dependence. The

instrament moy nave some relationship Lc, hemisphericity, but with the low

Lorrelotion Loefticient between these two variable scores, it would be safe to

say tarot the entire ihstrument is not on effective measure of hemisphericity.

low w(uld argue with the previous statements about what the CA

Index dues not measure. Most would probably agree that it is measuring

somethiog. The reliability of the instrument would support that. 'Iut tnere

most likely would be SOille question as to whether the construct that is riosured

truly is Computer Anxiety.

The ten statements that made up the final CA instrument referred to

future use l't and post experiences with computers. The obvious questions similar

to "I feel anxiety about using computers" were eliminated during the pilot study

becou,e they failed to discriminate. Because of this q castion of validity,

several educators who were identified as being hiyhly computer anxious completed

the CA instrument in a post hoc analysis. The scores from these subjects were

variable. Seine of the highly computer anxious subjects did indeed receive

high scores oo the CA Index. Other scores, however, were within one or two

points of I"). ire of 15 would indicate a generally neutral feel inn. None

of thee highly anxious subjects' scores was below 10. In informal interviews

with these computer anxious subjects and computer professionals, it appears

the instruhunt might by myasuring a construct that could be called "Intent to

uw.'

Ii the LA instrument is reliably measuring "intent to use," and

It appears ir is, it could be used without 1111101 revision to measure just that.
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A reliable measure of this type could provide curriculum planners valuable

information on what kind cf training individual teachers or groups of teachers

require in schools targeted for implementation of computer assisted instruc-

tion (CAI). Subjects whose scores indicate a favorable intent to use coputers

would receive different training from those whose scores indicate they du not

intend to use the computer. Perhaps those teachers who do intend to use CAI

would be used to introduce and train those who do not.

Through the post hoc analysis, it appears that computer anxiety

and the intent to use computers have some similarities. Intuitively, one

would expect them to be related. For the curriculum designer in schools, the

critical problem is to hake the most effective use of the"capabilities of

computer technology to support instruction. If the Computer Anxiety Index can

be used to reliably measure a specific teacher's intent to use, the results

from the test can be quite valuable.

The Computer Anxiety Index probably is measuring anxiety as one factor

that inhibits the intent to use. It probably is also measuring sonic teachers'

preferences for using other forms of instruction. But because it can be

constructively used "as is."

Finally, even though Computer Anxiety and intent to use are quite

similar, there still remains a distinct difference. "Anxiety" certainly is

different from "personal preference." Because of this difference and because

of the rapid growth of the effects of computers in education and all of

society, the attempt to Isolate CA from all other variables becomes increasingly

important. The CA Index developed in this study can be used as a useful

diagnostm. tool, but in the future it could be replaced by at least two more
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specific, :He po'..;erful instruments. ure future instrument could measure

"preference for medium of instruction." The second instrument could measure

Computer Anxiety in isolation. The effort to measure CA as an independent

construct should be a continuing endeavor. It should not be confined to the

pages of this document, nor end with the end of this research.

Conclusions

I. The CA Index is a reliable instrument.

The CA Index has no significant relationship to sex.

3. The CA Index has no significant relationship to college major.

4. The CA Index has no significant relationship to field dependence.

5. The CA Index might have a slight relationship to heinisphericity.

f. the CA Index might be used in its current form as a measure of

intent to use computers in the classroom.

7. The intent to use computers is probably a combination of Computer

Anxiety and personal preference.

In the future CA will become an even more critical problem.

9. The effort to isolate and reduce CA should continue.
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SUMMARY

The main purpose of this research was to develop a measure of

Computer Anxiety. The instrument, consisting of 10 target statements

and 20 distractur statements, was administered during the fall of 1980

to 175 education students in the undergraduate media course at Iowa State

University. The score from the 10 target items was correlated to sex,

hemisphericity, and field dependence. An analysis of variance was calculated

between the scores on the Computer Anxiety Index and the subject's college

major. '4hile no statistically significant relationships were found for any

variable, there appeared to be a slight relationship between hemisphericity

and Computer Anxiety. The Computer Anxiety Index reliability estimate was

fairly high (r. = .86) but the instrument may be a valid measurement of "intent

to use" the-computer in the classroom which included Computer Anxiety. It

was stated that the need to identify and reduce Computer Anxiety will become

increasingly important in the future. The recommendation was made that

research in Computer Anxiety should continue.
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APPENPIX 1

YOUR STYLE OF ICARNING AND THINKING

Form A

INSTRUCTIONS: On the answer sheet provided, describe your style of learning
and thinking by blaclening the appropriate blanks. Try to describe your
own strengths und preferences as accurately as possible.

1. (a) not good at remembering faces
(h) riot good at remembering names
(c) e,:ually good at remembering names and faces.

2. (a) respond best to verbal instructions
(b) respond best to visual and kinesthetic instructions
(c) equally responsive to verbal and visual/kinesthetic instructions

3. (a) able to express feelings and emotions freely
(b) controlled in expression of feelings and emotions
(c) inhibited in expression of feelings and emotions

4. ( a) playful and loose in experimenting (in cooking, art, athletics,
writing, research, teaching, etc.)

(b) systematic and controlled in experimenting
(c) enual Preference for playful/loose and systematic/controlled

ways of experimenting

5. (a) preference for dealing with one problem or variable at a time
(b) preference for considering se\ral problems or variables simultaneously
(c) equal preference for sequential or simultaneous consideration

of problems/variables.

6. (a) preference for multiple-choice tests
(h) preference for open-ended tests'which have no single "right" answer.
(c) equal preference for multiple-choice and open-ended tests.

7. (a) good at interpreting body language
(b) poor at interpreting body language; dependent upon what people say
(c) equally good at interpreting body language and verbal expression

Georgia Studies of Creative Behavior
Department of Educational Psychology

University of Georgia
December, 1975
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APPENDIX 2

SAMPLE PAGE - GROUP EMBEDDED FIGURES TEST
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APPENDIX 3

COMPUTER ANXIETY INDEX (EDUCATIONAL INNOVATION SURVEY)

EDUCATIONAL INNNOVAT ION

SURVEY

Please fill in your Social Security Number in

the Identification Number section of your answer

sheet. Then record your answers using the five

point scale below.

A/1 =

B/2 =

C/3 =

D/4 =

E/5 =

Strongly Agree

Agree

Undecided/No Opinion/Don't Know

Disagree

Strongly Disagree
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EDUCATIONAL INNOU,1-10t; SURVEY

1. Having a computer in my room would improve my instruction.

2. I can think of some great ways to use the computer for teaching
in my subject area.

IF a student wanted to do a project fnr my class that involved
recording a video tape, I would strongly encourage him/her
to do it.

4. My subject area is not appropriate for using the computer.

5. I worry about the bad consequences of putting television
in schools.

6. I believe innovation will help keep alive what is best in
education.

7. I believe that more money should be spend on television
equipment in schools.

8. When there is a staff of well prepared teachers in a school,
films are not necessary.

9. Any teacher should be able to make use of photography in the
classroom.

10. I don't plan to get involved in educational innovation.

11. Given the choice between teaching a subject through a traditional
method -ir on a computer program, I mould probably choose tle
traditional method.

12. I believe film projectors are too complicated for the average
teacher to run.

13. Photography in schools contributes to a sound education.

14. A computer in my room would reduce discipline problems.

15. My use of computers has been very limited.
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16. Films detract from the quality of instruction.

17. If there is a rcwputer in ry classroom, I will suggest it
be placed in another room wnere it could be put to better use.

18. Teachers should be willing to give any new teaching method
a try.

19. If there were no overhead projectors in my school, I would
request that some be obtained.

20. I believe that filmstrips have been used successfully in
many schools.

21. Television can be used for instruction in many subject areas.

22. I look forward to the time when computers are in all classrooms.

23.. A teacher should not be expected to accept new media in the
classroom.-

24. If availabi-, I would ch -)ose films over other forms of
instruction for some of my teaching.

25. I doubt if I will use the computer in my teaching.

26. I think the taxpayers would see a record player in my classroom
as a waste of their money.

27. I believe that, in general, non-print media, (films, video
tapes, cassettes, e4-c.) are too expensive for schools to boy.

28. My undergraduate coursework has made me knowledgable of
television in schools.

29. Few schools have succe,,sfullyu,ed non-print media in instruction.

30. I am not prepared to make use of the computer in my teaching.
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PERSUASIVE FILMS: TECHNIQUES USED TO CHANGE ATTITUDES

by

Michael Simonson
Iowa State University

Entertainment, enlightenment and persuasion are the primary reasons films

are produced (Rose, 1963). In education, the training film has been a popular

and useful tool of the teacher since World War II when millions of G.I.s were

taught by film such topics as the fundamentals of personal hygeine, the

functioning of the M-1 rifle, or the procedures for bracketing with mortar

fire. Similarly, ever since Gone With the Wind, the Saturday matinee has been

one of the major entertainment activities of millions. However, the history,

impact and place in education of the persuasive film has been a little less

obvious.

As early as 1931, Thurstone was able to demonstrate the influence of film

on the attitudes of children. In this landmark study, it was found that two

films depicting Chinese either favorably or unfavorably were capable of pro-

ducing attitude changes either in a positive or negative direction, depending

on the intent of the film. Since Thurstone, attitude change and persuasion

have been the focus of many, if intermittent, film based research studies.

Attitude and persuasion have also been found to be related to learning.

The perceptions that people have about a concept have been found to have some

impact on how much they know, and are likely to learn, about a given subject

(Levy, 1973; Fenneman, 1973; Simonson & Bullard, 1970; Greenwald, 1966; 1965;

for example). While it would be wrong to ascribe a cause and effect relation-

ship between liking and learning, there most certainly is some link between

these two concepts. If students are excited about a topic, and "like" it,

they will probably learn more about it than if they find it uninteresting,

boring, or "no-fun". Films that persuade have a very important place
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education. They can be used to convince students of the need to study science,

of the importance of accepting individuals from other cultures, of the need to

practice minimum tillage in order to prevent soil erosion, or of the possible

health problems th-y may encounter if they smoke. Much of what we do in edu-

cation directly involves persuading. Many of the films produced and used every

year deal with topics such as these.

Fleming and Levie (1978) have provided additional reasons why it is

important to be interested in the attitudes of students. First, most teachers

would agree that there are cases when it is legitimate, and important, to urge

learners to accept the .truth of.certain ideas. In other words, to promote an

attitudinal position. Second, as stated above, that while the relationship

between attitudes and learning is unclear it seems to be common sense that

students are more likely to remember information, seek new ideas, and continue

studying when they react favorably to an instructional method and certain con-

tent areas. Last, the instructional developer should be aware of procedures

that are likely to influence attitudes in one direction or another so that

bias can be reduced when inappropriate.

However, little is known about films that persuade or advocate some

attitudinal position. An exhaustive review of the literature dealing 4 i t h the

relationship between attitudes and instructional films (Simonson, 1978; 1979a;

1979b) stated that there was little definitive information available in the

literature concerning the specific procedures used in persuasive films to

change people's attitudes. In other words, it has been confirmed that educa-

tional films can persuade Hewers to agree with certain ideas, however, the

techniques used by film-maker sn the production of persuasive motion pictures

that have direct impact on attitudes have not been systematically identified,

examined, and categorized. There has been no comprehensive comparison between
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what film-makers do when persuasion is their goal, and what researchers tr'.1

us are the procedures for persuading.

One notable exception to this was the work -,)ported by Levonian (1960,

1962, 1963) where the procedures used in the production of a film on India

were described. Levonian administered a questionnaire to the film's target

audience and then systematically analyzed the responses to this instrument in

order to develop the motion picture's script. Levonian's film was successful

in producing the desired attitude changes in the target audience. In other

words, Levonian identified a specific technique based on research and applied

it to the planning of a successful persuasive film. Certainly, other media

researchers and motion picture experts have, generated information designed to

assist future producers in developing films that persuade. However, the pro-

cedures actually used by directors in their films have not been comprehen-

sively analyzed and compared to the attitude change procedures outlined in the

psychological literature (Insko, 1969).

Attitude Defined

Attitude has been a dificult concept to adequately define, primarily

because it has been defined by so many, but also because of its many lay uses

and connotations. One of the earliest definitions of attitude was proposed

by Thomas and Znaniecki (1918). They defined attitude as:

A mental and neuaat state o6 teadine44, omanized than ugh expekience,
exerting a ditective on dynamic inguence upon the individuat'4
teodnee to alt objects and aitualiona with which it i4 netated
(ThomaA'and Znaniecki, 1918).

In other words, while attitudes are latent and not directly observable

in themselves, they do act toOrganize, or to provide direction to, actions

and behaviors that are observable. Also, attitudes vary in direction, either

positive or negative; in degree, the amount of positiveness or negativeness;
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and in intensity, the amount of,commitment with which a position is held

(Fleming and Levie, 1978).

Additionally, attitudes have three components: affective, cognitive,

and behavioral (Zimbardo and Ebbeson, 1970). The affective component is said

to consist of a person's evaluation of, liking of, or emotional response to

some object or person. The cognitive component is conceptualized as a

person's beliefs about, or factual knowledge of, the object or person. The

behavioral component involves the person's overt behavior directed toward

the object or person.

A persuasive film, then, is one designed with attitude formation and

change as its primary purpose. While most films have a persuasive element,

a persuasive film is defined as one where attitude development is the single

most important goal of the film, and where entertainment or enlightment are

included only to contribute to the ultimate goal of persuasion.

Purpose of the Study

Once there is agreement that persuasive films play an important role in

education it is important to understand, among several other things, how

these films are planned and produced, and what makes it possible for a film

to persuade a viewer to accept an attitudinal position. Alfred Hitchcock is

supposed to have once remarked to an executive producer that he never looked

at motion pictures, to which the producer replied, "But where do you get all

your ideas then?" (Rose, 1963).

"How they did it," in a film is a comment heard in many film production

conferences. The techniques used by one film-maker in a successful film are

often used as a model for similar films. Film-makers often produce films by

formula. Many times they do not even realize what that formula really is

(Rose, 1963). Most often, film-makers decide on or are hired to present, a
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position in a film. The film-maker then works backwards, planning the presen-

tation so as to include, through emphasis and selection, all the ideas and

techniques that would be most likely to elicit the desired reaction in the

viewer. In other words, the desired attitude is identified, then the film-

maker decides how to persuade the audience to accept this attitude as a

consequence of viewing 1 film (Rose, 1963). Often film-makers will chose

ocedures for a new film based on what had been used in previous films.

The identification of the specific techniques used by the film-maker to

accomplish this persuasive goal was the purpose of this study. In 1979,

Simonson identified six guidelines that if included in the planning, pro-

duction or use of mediated instruction would contribute to the development of

desired attitudinal outcomes in learners. These guidelines were based on the

results of over 100 research studies dealing with attitudes and media.

Unfortunately, these guidelines are fairly general and do not specify many

exact processes a film-maker or teacher might use when persuasion is the primary

goal of filmed instruction.

Simonson's (1979) six guidelines, and a sample of the research studies

that support them are: (Note: Refer to Simonson, 1979, for a more complete

discussion).

Guideline #1: Learners react favorably to mediated instruction that is

realistic, relevant to them, and technically stimulating.

(Levonian, 1960; 1962; 1963; Seiler, 1971; Klapper, 1958;

Croft, et.al., 1969; Donaldson, 1976; Booth and Miller,

1974; Winn and Everett, 1978; Ganschow, 1970)

Guideline #2: Learners are persuaded, and react favorably, when mediated

instruction includes the presentation of new information

about the topic.
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(Jouko, 1972; Knowlton and Hawes, 1962; Peterson and

Thurstone, 1933; Levonian, 1960, 1962, 1963)

Guideline #3: Learners are positively affected when persuasive messages

are presented in as credible a manner as possible.

(Kishler, 1950; Seiler, 1971; O'Brien, 1973)

Guideline #4: Learners who are involved in the planning, production, or

delivery of mediated instruction are likely to react

favorably to the instructional activity and to the message

delivered.

(Erickson, 1956; Coldevin, 1975; Simonson, 1977; Goldman,

1969)

Guideline #5: Learners who participate in postinstruction discussions

and critiques are likely to develop favorable attitudes

toward delivery method and content.

(Allison, 1965; Fay, 1974; Domyahn, 1972)

Guideline #6: Learners who experience a purposeful emotional involve-

ment or arousal during instruction are likely to change

their attitudes in the direction advocated in the mediated

message.

(Janis and Feshbach, 1953; Rogers, 1973; Miller, 1969)

The purpose of this study was to partially validate these research

generated guidelines and to identify lists of specific techniques used by

film-makers in their persuasive films that directly relate to these guidelines.

Procedures

In order to obtain information from film-makers about persuasive films a

Film-Makers Survey (FMS) was developed. A pilot version,of the FMS was sent
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to a small sample of film-makers and a revision based on their comments and

suggestions was developed. This final'version of the FMS had two parts.

Part I dealt with the film - makers' background and experience. Part II asked

the film-maker to rate,discuss or evaluate techniques used in persuasive

film-making. Each item in Part II of the FMS was directly related to one of

the six design guidelines identified by Simonson (1979), or to one of the

three components of attitude discussed by Zimbardo and Ebbeson (1970).

One hundred fifty film-makers listed in the 1980 Council on Inter-

national Non-Theatrical Events (CINE) catalog were sent a copy of the FMS

with a cover letter explaining the purpose of this study. These film-makers

were sampled because their films were listed in the CINE catalog as Golden

Eagle Award winners, and the accompanying descriptions of their films seemed

to indicate that their motion pictures were persuasive in intent. A random

selection of film - makers was not considered necessary because of the descrip-

tive nature of this study. Included with the questionnaire and cover letter

was a stamped, addressed, return envelope. No follow-ups to film-makers who

failed to return the questionnaire were attempted.

RESULTS

(See Appendix I for complete FMS results)

Fifty one questionnaires were returned, for a response rate of thirty

four percent. This fairly small percentage of returns was expected because

no follow ups to non-responders were attempted. Results from the questionnaire

that were returned were considered representative for the purposes of a

descriptive study such as this one.

Background Information on the Responding Film-Makers

All fifty one of the film makers who were surveyed indicated that pro-

ducing motion pictures was their primary method of employment. The average
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length of time respondents had been employed as film-makers was slightly more

than 18 years. The range of years of employment was one year to forty years.

Ninety one percent of the respondents were males. The average age was forty

six. Ages ranged from twenty five for the youngest respondent to sixty eight

for the oldest.

The average number of films produced by each film-maker was approximately

142. The range of number of films produced was (rpm one to two thousand. The

average number of persuasive films produced was twenty nine (Range = 1 to 200).

For the persuasive films, the average film length was 18.3 minutes. The

shortest persuasive film was reported to be two minutes. The longest was 30

minutes. There were a large number of twenty-eight minute films reported,

probably because this was a popular length for films that were to be broadcast

on television. Film-makers repertcd working in production companies with an

average of eleven employees. The smallest company was a one-person free lance

operation. The largest employed thirty five.

Thirty seven percent of the film-makers reported that they had no formal

school training in film-making, only on-the-job training. Sixteen percent

had some college. Twenty -one percent had bachelors degrees. Twenty-one

percent had masters degrees or more, and five percent reported that they had

attended a trade school. Only nine percent reported having any formal training

in producing persuasive films. A large number of colleges and universities

were mentioned by the respondents when they were asked to indicate what school

they attended. The only institutions mentioned more than once were Columbia,

Harvard, Iowa, City University of New York, UCLA, and USC.

The definition of a persuasive film used for this study was considered

appropriate by seventy eight percent of the film-makers who answered the FMS.

Almost without exception those who did not like the definition thought that
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it was too narrow and should be expanded to include broadcast, non-educational

uses of films. (The definition used for this study was: A persuasive film

is a training or educational film that has influencing, persuading or changing

of attitudes as its primary purpose.)

Most respondents thought that the market for persuasive films would

increase in the future (73%), and that about 40% of the educational film

market was for films that persuade rather than inform. The average cost of

a 10 minute persuasive film was estimated at $29,000 or $2900 per minute.

!Range = $13,000-$65,000 per 10 minute film). This price was estimated as

being only slightly higher than for an informative film of the same length.

Persuasive Film Production Techniques

One of the major goals of this study was to determine how film-makers

would go about producing a film when persuasion was their goal. Film-makers

responding to the FMS considered persuasive films to be planned and produced

a little, to somewhat, differently than other educational films. One major

difference was the importance of a pre-script writing target audience assess-

ment that most film-makers considered critical to the success of their persua-

sive films. Technical quality of persuasive films was considered important,

but only slightly more so than for any film. The "outs" ratio for persuasive

motion pictures was estimated at being only slightly greater than for infor-

mative films.

In order to determine the production techniques that were considered

most effective for persuasive films, several groupings of procedures were

presented in the FMS for the film-makers to rate. The results of this rating

process follows.
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t. WHEN COMPARING PERSUASIVE FILMS TO OTHER EDUCATIONAL FILMS HOW IMPORTANT

IS IT TO:

Rank

most 1. use motion rather than static actors, objects, or graphics
important

2. use believable realistic scenes, events, and actors rather

than abstract ones

3. present new information on the topic

4. use an arousing, or dramatic musical score

5. use many rather than few scenes

6. produce a shorter rather than longer film
least

important 7. use color rather than black and white

II. NOW WOULD YOU RATE THE FOLLOWING TECHNIOUES IN TERMS OF THEIR LIKELIHOOD OF

INFLUENCING YOUR AUDIENCE?

Rank

most 1. conduct a target audience pre-assessment
effective

2. hire professional actors rather than amateurs

3. present new information on the topic

4. have people in the film that are as similar to the target

audience as possible

5. include a teacher's guide with the film to use during follow-up

discussions

6. use testimonials from the "man on the street"

7. hire a big name star to promote your position

8. present inspirational messages

9. use title scenes to present verbal information visually
least

effective i0. use graphs and charts for presenting facts
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III. RATE THE FOLLOWING CHARACTERISTICS OF FILMS IN TERMS OF THEIR IMPORTANCE

FOR USE IN A PERSUASIVE FILM.

Rank

effective 1. attempt to "arouse" the audience intellectually, sexually, or
techniques

emotionally

2. be as realistic in presenting the story as possible

3. make the film "fun" to watch

4. present facts

5. be as non-verbal as possible

6. use physically attractive actors and actresses

7. present both sides of an argument

8. use animation

9. use talking faces

10. scare the audience by presenting the dire consequences of not

not following the recommendations presented in the film.
effective

techniques 11. use many written scenes

When asked to rank three general statements concerning how important each

was for a persuasive film, the film-makers considered the need to arouse the

viewer emotionally, or to promote some action in the viewer relative to the

content of the persuasive film, as the most important of the three presented.

The technical quality of the film, and the need to present information in

the film were not considered as important as behaviorally involving the

viewer in the message of the motion picture. In other words, the film-makers

considered the behavioral component of attitude to be more important in

attitude change than the affective or cognitive components (Zimbardo and

Ebbeson, 1970).
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Because the production of persuasive films is considered controversial

by some, several questions were included in the FMS to determine what film-

makers thought about the propriety of producing films that were meant to

persuade rather than to inform. Most considered persuasive films to be much

more exciting to produce than other types of motion pictures. Only 10%

reported ever having problems with the morality of producing attitude change

films. However, most indicated that they would refuse to produce a film that

was intended to promote a position that they did not believe in.

When asked to evaluate the success of their films, the respondents to

the FMS were a little unst of the impact their motion pictures had, even

though they considered their films to be often, to usually, successful. When

asked to indicate how they determined if their films actually changed attitudes,

film-makers reported that they looked to the following indicators:

1. unsolicited letters 24% (percent of film-makers who indicated

2. sales 17% this was how they evaluated the

3. results of contests 16% impact of their persuasive films)

4. informal surveys 13%

5. commerts from collegues 13%

6. intuition

7. no way of knowing

8. formal experiments

8%

7%

2%

Seventy-three percent of the film-makers who answered this survey thought

that additional information about persuasive film making was needed.
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DISCUSSION OF RESULTS

As stated above, the major purpose of this study was to partially

validate the six guidelines for designing instruction when attitudinal out-

comes were desired (Simonson, 1979). Based on the results of the FMS it is

possible to point to several techniques that film-makers considered important

or effective for persuasive film making. These techniques were directly

related to Simonson's guidelines.

First, a target audience pre-assessment was identified as a very important

pre-script writing procedure. A pre-assessment of the target audience would

supposedly allow the film-maker to tailor the content of the film so that it

would be relevant to the audience (Guideline #1), and so that new information

could be presented (Guideline #2).

Film - makers considered movement in scenes, and the use of believable,

realistic action and events as important wher persuasion was desired. This

finding supports the general intent of Guidelines #1 and #3. Film-makers

also considered the presentation of new information about the topic to be an

important consideration for a persuasive motion picture (Guideline #2).

Generally, professional actors were preferred to amateurs, probably

because they would be able to portray their roles more realistically

(Guidelines #1 & #3). Also, actors and actresses in persuasive films were

considered most likelj to be effective if they were as similar to the members

of the target audience as possible, according to the film-makers surveyed.

This was probably so the viewer would identify with the actors and with the

persuasive messages they were delivering (Guidelines #1 & #3).

The film-makers surveyed thought that a teacher's guide with post-viewing

discussion questions was fairly important in supplementing the persuasive
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impact of the film itself (Guideline #5). The "testimonial" and the use of

big name stars, both commonly used techniques, were considered somewhat less

effective than some other procedures.

Arousing the viewer seemed to be a highly desirable goal for a persuasive

film (Guideline #6). This was accomplished by the way content was organized

and presented, through the use of physically attractive actors and actresses,

through the use of a dramatic musical score, or by using appropriate filming

techniques. Generally, film-makers considered the involvement of the viewer

in the message of the film as one of the most effective techniques for per-

suasion. If a viewer became involved in a film's message intellectually,

because it promoted thinking about the topic, or behaviorally, because the

viewer acted on the message of the motion picture, the possibility of attitude

change in the direction advocated was considered as highly probable.

Based on the FMS results reported above, it would seem that there were

several ingredients agreed on by film-makers as being likely to promote

attitude change when they were included in the planning or production of

persuasive films. Techniques considered important for successful persuasive

films were that they should:

be planned based on the results of a target audience assessment

be arousing and designed to promote in the viewer some action, either

intellectual or behavioral

be written to present new information to the viewer on the topic

be realistic and believable to the viewer

be planned to include motion and action in scenes rather than static

visuals

be enjoyable, or fun, to watch

be produced using professional actors rather than amateurs, and these

actors should be identifiable, similar and realistic to the target audience
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be planned to be as non-verbal as possible

be used with follow-up discussions as outlined in a teacher's guide

that should accompany the film

This hypothetical persuasive film should be no longer than necessary,

and have a budget of about $3000 per minute. Technical quality would be

important for this motion picture, but only slightly more so than for any

film. The "outs" ratio would probably be slightly greater for this film than

for a regular informative film of the same length.

Techniques not considered important or effective for persuasive films

were:

the use of color rather than black and white

the film length

the use of graphs, charts, and other written scenes

the use of "scare" tactics that would attempt to show the dire

consequences of not adhering to the message of the persuasive film

the use of talking faces

the use of animation

the use of inspirational messages

Generally, it was thought that an effective persuasive film was one that

was believable and realistic, presented new information, was fun to watch, -

promoted involvement or action in the viewer, was more visual than verbal,

and was used correctly by the teacher.

Guidelines #4 was difficult to evaluate within the limitations of a

mailed survey such as the FMS. The only "learners" involved in the planning

and production of commercial persuasive films would be the film-makers them-

selves. Question #11 of the FMS was included to determine if film-makers

believed in the messages presented in the persuasive motion pictures they
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produced. According to Guideline #4, if a person participated in the

behavioral act of planning and producing of a persuasive 'ilm their attitudes

would be likely to come in lire with the position advocated in the motion

picture. Eighty three percent of the film-makers surveyed stated that they

u,ually or always believed in the messages of their films. One even stated

that often "...I changed my mind during production."

While it is possible that film-makers may avoid producing films that

advoc,..i.e ideas contrary to their own previously held beliefs, it would seem

just as likely that the active involvement they had in the planning and

production of persuasive films might haw?. prompted them into more strongly

accepting the message presented in their motion pictures. The act of per-

suading persuaies, and Guideline #4 is supported.

Certainly, the results and conclusions of this study should be somewhat

suspect. Film-makers are an :dependent group. Several commented on their

FMSs that the questions asked were superficial and did not get to the "real"

issue of persuasive film-making. One even celled the study "stupid".

Hopefully, this evaluation was incorrect. It would be just as incorrect to

attempt to use the techniques, procedures and recommendations found above as

a perscription for persuasion. Rather, this information is intended as a

guide for further research. The most obvious next step would be to evaluate

actual films that were designed to persuade, and then to identify how

successful they were. Techniques used in successful motion pictures could

then be compared to the results reported here. The ultimate objective would

be to determine if there are obvious procedures that if included in mediated

instruction would contribute to desirable attitudinal outcomes.

Attitude formation ana change are, and will continue to be, important

goals Pf education. As society becomes increasingly complex, the need to

promote socially acceptable ideas v:ill become critically important.
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FILM-MAKER'S INVENTORY

DEFINITION. When completing this questionnaire, remember that for out purpose a Persuasive Film is a training
or educational film that has influencing, persuading or clanging attitudes as its primary purpose

PART I: GENERAL INFORMATION

1 Is film-making your primary method of employment? Yes 100% No

2 If 01 was yes, hew many years have you been a film-maker as the primary method of your
employment? x = 18.6 years RANGE = 1-440

(years)

3 How old are you' x = 46.4 RANGE = 25 * 68
(years)

4 What is your sex' M 91% F 9%

5,1 What type of formal training in film-making have you had? (Check all that are relevant )

ts-,:iome college 16%
Bachelors degree 21%
Masters degree, or more 21%
Trade school 5%

*No school training, only ,7m

on-the-job training

Name and location of college

Mentioned more than Once-

, school vou attended, if any.

USC HARVARD
CUNT COLUMBIA

UCLA IOWA

(school)

(location)

6. Have you had any formal training in producing strictly persuasive educational films rather than
informative or "how-to" films? Yes 9% No 91%

If yes, explain what kind.

7. How large, in numbers of full-time employees, is the film - making company where you work?

= 11.7 RANGE = 1-4. 35
(number -f employees)

8. How many films, of all types, have you been in charge of producing' X = 142.6 RANGE = 1--> 2000

(NUmber)

9 How many persuasive education films have you been in charge of producing? x = 29.3 RANGE = 1--e 200
(Number)

10. What was the average length of the persuasive educational films you have produced? i= 18.3 RANGE =
(In minutes) 2 30

11. How would you estimate the market for persuasive films will change in the next 10 years?
(Check one)

increase considerably 43%

increase a little 30%
stay about the same 20%

decrease a little 6%
decrease a lot 1%

12. What percentage of the educational/instructional film market is for films that persuade rather
than those that inform? (Check one)

10% or less 20%
11-40% 40%

041-59% 20%
*60-89% 291
90% or more

13. In your opinion, do you feel our definition of a persuasive film is a valid one? Yes 78% No 22%

If not, could you give us a different one?
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14. What do you estimate would be the average cost of a 10 minute persuasive educational film?

x = 29,200 RANGE = 13.000 ,65,000
(estimated cost)

15 How would the cost of a average 10 minute persuasive film compare to an informative educational
film of the same length? (Check one)

5 cost a Tot more
4 cost a little more
3 cost about the same
2 cost a little less x 3.69

1 cost a lot less

PART II PERSUASIVE FILM PRODUCTION

I Do you feel that persuasive films are planned and Produced differently than other educational
films, (Check one)

5 very differently
4 somewhat differently
3 a little differently x = 3.79
2 almost the same
1 exactly the same

2. How important is a formal, pre-script writing; target audience assessment in the production
of a persuasive film. (Cneck one)

5 critical to success
4 important but not critical
3 good idea, if possible

x 4.272 only in rare instances
1 not necessary, the techniques

are basically the same

3 When comparing persuasive films to other educational films, how important is the technical
quality (e.g. color intensity, editing)? (Check one)

5 more critical
4 more important

3 the same as for any film
= 3.592 not overly important

1 less important than for
any other type of film

films how important is it to:

Very
important

(Circle

Not very
important

4 When comparing persuasive films to other educational
one for each item)

use of many scenes to keep the action moving 5 4 3 2 1 x = 3.63
rather than few scenes

use of color rather than black and white 5 4 3 2 1 i = 3.40

use of motion in the filmed action rather than
static actors, objects or graphics 5 4 3 2 1 x= 4.52

present new information on the topic 5 4 3 2 1 i = 3.85

produce a shorter film rather than a longer film 5 4 3 2 1 x = 3.56

use believable or realistic scenes, events or
actors rather than abstract scenes or objects 5 4 3 2 1 x = 4.04

use of an arousing or dramatic musical score for
the film 5 4 3 2 1 x= 3.78

5 Compare the "outs" ratio for persuasive films you have made to general informative educational
films. (Check one)

5 much greater
4 greater
3 about the same
2 less

1 much less

=359
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6 If you were planning a persuasive film how would you rate the following techniques in terms of
their increasing the likelihood of influencing your audience'

1 = "a must" for persuasive films
? = nice, if possible, or appropriate
3 = no more important than for any film
4 = I wouldn't use at all

(Place the number in the space that most closely matches your opinion of the importance of
each technique )

x = 2 48 hire a big name star to promote your position (e g George Brett, Walter Cronkite)
x = 2 56 inspirational messages must be presented

x =-207 hire professional actors rather than amateurs or "whoever is available"
78 conduct a target audience pre-planning assessment

= 2 31 include a teacher's guide with film follow-uo discussion questions
= 2.07 present "new" information on the topic to the audience
. 2 11 have actors/people in the film that are as similar to the target audiencE as is possible
--YTS use testimonials from the "man in the street" (those affected by the topic of the

persuasive film)
= 3 03 use graphs, charts and other visual methods of presenting factual information
= 3 00 use title scenes to present verbal information visually

7 Several general characteristics of educational films are listed below. Please rate each as to
whether it would be one you might consider important for a persuasive film

1 = an excellent tech- que for persuasion
2 = OK for any film

3 = not a good procedure if you want to persuade

X = 1 40 make the film "fun" to watch

= 2.48 "scare" the audience by presenting the dire consequences of not following the recommen-
dations of the film

x = 2.17 use "animation"
= 2.43 use "talking faces"

1.26 attempt to "arouse" the audience intellectually, sexually, or emotionally
= 1 86 use physically attractive actors or actresses at critical points
= 1.42 present factual information
= 1.27 be as realistic in presenting the story as possible

= 2 00 Present both sides of an argument and let the viewer reach his/her own conclusions
X = 2 67 use many title (written information) scenes

= 1 78 be as "non-verbal" as possible (i.e. use as few words as possible)

8 Please rank the three statements in order of their irm.ortance for a persuasive film

1 = most important

2 = next in importance
3 = least important of the three

(Rank 1, 2, or 3 Use each rank only once)

2 37 the technical quality of film-making techniques used in the film must be exemplary
=_2_31 the film must present considerable information to the viewer about the topic so that

informed decisions can be made
x = 1.23 the film must arouse viewer emotionally or promote some action in the viewer relative

to the topic presented in the persuasive film

9. As a film maker, how professionally exciting is it for you to produce persuasive films,
rather than regular educational films' (Check onn)

5 much more exciting
4 more exciting
3 about the same x = 4 25
2 less exciting
I not much fun at all

10 Have you ever had any problems with the morality of producin_ films that are primarily
intended to persuade rather than inform? (Check one)

yes

sometimes 20%
no 70%

- -

Please explain your answer
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11 After you have produced a persuasive film do you generally feel strongly supportive of the
persuasive message of the film or do you usually remain detached from the content of films
you produce? (Check one)

4 I always "believe in",the messages of my films
3 I usually think the messages I present are correct ones

3 232 Some messages I produce films about affect me, and some do not
1 I never become involved with the content of my films

12 Do you feel your persuasive films have been successful in changing attitudes or opinions of
viewers? (Check one)

5 always successful

4 usually successful
3 often successful

2 sometimes successful
1 no way of knowing

X- 327

13 How do you know if your films are successful at persuading? (Check all relevant methods yn,
have used)

formal experimentation
informal surveys and follow-ups 13%
unsolicited letters and convents

from viewers 24%
sales of your persuasive films 31%
results of contents and screenings _10,_
comments from other film-makers 13%
intuition

no way of knowing
others, please list

14. In your opinion, do film-makers need more information about the techniques for producing films
that persuade? (Check one)

yes, film-makers need a lot more information 43%
some additional information is always nice
no more than information about any other type of film 27%
film-makers probably know more about persuasive films 0%

than other types
it is a waste of time to try to find out more on this

topic

15. Who purchases persuasive films that you have produced? (Check all that are relevant)

individual school districts 12%
regional education agencies 10%
university film libraries 13%

governmental agencies 18%
businesses 16%
professional or trade

4ssociations 15%
individuals 1%
film distribution

companies 15%
othe

16 Whei you think of film-makers who produce persuasive filrs wh." do you think of

(name) (address)

17. Are you aware of any formal training programs, schools, institutes, or materials that give
specific advice to film-makers who wish to make persuasive rather than other types of films?
If so, where or what are they?

Yes No If yes, would you give mnre information?

18. Could you supply us with the title of one exemplary persuasive film that you know about?

(title)

YOUR NAME YOUR ADDRESS
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I, Introduction

At this time there appears to be a shortage of periodical literature

with a research base that is concerned with media management. There are some

sources of information such as textbooks, periodicals, academic journals,

dissertations, formal and informal courses, and the networks the media managers

have created. But there is little experimental research being reported on the

subject, nor is there much action research, nor are there many reports of field

studies, nor are there adequate reports of nistorical developments, nor are

there adequately developed surveys (either through valid and reliable question-

naires or through the more complex, more time-consuming, and potentially more

valuable structured interviews) for the media manager to use.

Yet, media managers who are busy in their every-day work, who must be

eclectic in their knowledge, and who must know something about a great number

of subjects need the results of research available and obtainable. This re-

search needs be reported concisely, with an adequate synthesis, and with

potential for generalizability. Its generic components should have implications

for contemporary practice and should be able to be applied to a variety of

situations. Consequently, the question that needs to be answered is: Where

is the literature that provides research results that are apropos to the time-

pressed practitioner?

II. What research is presently available to
the media manager?

The discussion that follows is focused on the available periodical litera-

ture and only a few of the available periodicals are examined.
1

1Periodicals were chosen because they are issued most frequently and are
generally included with association memberships. The selection of the
periodicals was an arbitrary decision made by this writer.
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A. The Educational Communication and Technology Journal has continued

its orientation toward reporting experimental research. It has continued the

work of its predecessor, Audiovisual Communication Review. Suffice it to

say that the Journal does not focus on media management,and that it takes

effort to find articles that have any immediate relationship. Of course,

all articles in the field of educational communications and technology have

at least some tangential connection or we would not be able to belong to a

single organization with a common name.

Clearly, the readers of the Journal do have something in common. But to

find immediate application to the problems inherent in media management in ECTJ,

one does have to search. For example, it is indeed good to know about "Inter-

action Between Locus of Control and Three Pacing Procedures in a Personalized

System of Instruction Course,
"2

but it is not absolutely essential unless one

stretches the essential responsibilities of the media manager. Consequently,

.other than tangential applications, none of ECTJ's Volume 28, Numbers 1-4

(Spring, Summer, Fall, Winter, 1980) had articles that help media managers to

handle tomorrow's problems. Nor, in fairness, does ECTJ attempt to.

Indeed, only one article in Volume 28, "Advisement and Management

Strategies as Design Variables in Computer-Assisted Instructions,"- had the word

2
Robert A. Reiser, "Interaction Between Locus of Control and Three Pacing
Procedures in a Personalized System of Instruction Course," Educational
Communications and Technology Journal, Vol. 28 (Fall, 1980), pp. 194-202

3
Robert D. Tennyson and Thomas Buttrey, "Advisement and Management Strategies
as Design Variables in Computer-Assisted Instruction," Ibid., pp. 169-176.
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"management" in its title and this article was about locus of control and

instructional design concepts and only peripherally about the concepts of

management.

So for immediate help and generic potential, the media manager must look

elsewhere.

B. The Journal- of Instructional Development does come closer to meeting

the immediate needs of the media manager. The problem is that instructional

development is but one of the functions of the school, college, or university

media manager; albeit, an important one. Unless, of course, it is clear that

instructional development is the main function of the job -- then the media

manager should be called something else. But certainly JID is of more immediate

relevance to the media manager than is ECTJ even though its main concern is

other than management.

The Journal of Instructional Development has an Associate Editor for

Case Study and Management on the Editorial Board and there are other departments

that are related to the concerns of the media manager. Additionally, a number

of the Consulting Editors are known for their work in management. But again,

media management is but one focus. The article by Castelle G. Gentry, "A

Management Framework for Program Development Techniques," is without a doubt

useful.
4 But some of the other articles are of less value to the media manager

and being short of time, the media manager will need to do a lot of judicious

skipping in order to find help solving everyday problems.

C. The magazine, Educational Technology, which is subtitled: "The

4 Castelle G. Gentry, "A Management Framework for Program Development Techniques,"

Journal of Instructional Development, Vol. 4 ( Winter, 1980-81), pp. 33-37.
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Magazine for Managers of Change in Education," has entire editions examining

general issues in educational technology, the state of the art, and a variety

of special topics, Most of the issues are of a general nature and consider a

pot pourri of educational issues.

As an illustration, in the sa -e issue articles ma. be as directly relevant

as David M. Moore's "Educational Media Professionals' Perceptions of Influence

and Prestige in the Field of Instructional Technology: A National Survey,"
5

and Warren S. Williams, Robert Smith and Wayne Esch's Using New Computer Soft-

ware Products to Manage and Report Educational Data,
"6

or be sorething as

estoteric as George A. Sprague's "Cognitive Psychology and Inftructinnal Develop-

ment: Adopting a Cognitive Perspective for Instructional Design Prcgrams in

Higher Education."

Educational Technology contains articles that report experiments, surveys,

case studies, and there are essays. As with any publication with such diversity,

the quality can vary. Much of Educational Technology, however, is applicable to

the media manager and some of the articles will help the media manager with immedia

problems.

D. The official publication of the Association 'or Educational Communicatio

and Technology, Instructional Innovator, contains a number of news items and

special features.such as: "Clips," "Feedback," "Speak Out," "Notes From the Field,

"Instructional Resources," "News Products," and editorials. The periodical

5
David M. Moore, "Educational Media ?rofessionals' Perceptions of Influence and
Prestige in the Field of Instructional Technology: A National Survey,"

Edurational Technology, Vol. XXI (February, 1981), pp. 15-23.

°Warren S. Williams, Robert Smith, and Wayne Esch, "Using New Computer Software

Products to Manage and Report Educational Data," Ibid pp. 46-51.

7
Gregory A. Sprague. "Cognitive Psychology and Instructional Development:
Adopting a Cognitive Perspective for Instructional Design Programs in Higher
Education," Ibid., pp. 24-2c
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is essential to anyone in educational communications and technology. It is

aimed at a general audience so its direct applicability to the media manager varies

depending on the timeliness of the ar.icles and the focus of a specific issue.

Few of the articles are based on systematic research which does not necessarily

reduce their value, but does reduce their generic potential.

E. The Division of Educat;orv.1 Media Management Newsletter is published

quarterly by the Association for Educational Communications and Technology

Division of Educational Media Management. For a "newsletter" is is exceedingly

well done and spans a number of issues of concern to media managers. For example,

R. Kent Wood and Don C. Smellie's article, "Videodisc: Implications and Antic-

ipated Effects on the Field of Media Management,
.8

relates videodiscs directly

to management as the title suggests. Another Article in the same issue does

the ie thing with microcomputers, Ronald F. Boehm's "Microcomputers and Media

Manager. 09
In addition, Barbara B. Minor from ERIC Clearinghouse on Information

Resources at Syracuse University has done a valuable section on "ERIC Resources

fo Media Management," in recent issues.

The Newsletter is not, however, research based nor does it pretend to be.

Consequently, the question needs to be asked: Is there a void in the reported

rcsearch aimed toward media managers? The one publication destined for media

managers as a specific audience is not research based and the other publications

that do have some applications and are research based are really serving either

more general or more esoteric audiences. Where does the media manager then go?

What is a possible model for reporting research in a concise, usable format?

8
R. Kent Wood and Don C.Smellie, "Videodisc: Implications and Anticipated Effects
on the Field of Media Management," Division of Educational Media Management
Newsletter, Vol. VIII (Winter, 19F'', pp. 4-5, 1,3, 16.

9
Roni1d F. Boehm, "Micorcomputers and the Media Manager," Ibid., p. 6.
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Ili. A Possible Model

The model of writing for media managers as proposed here is that the articles

(not all of them, of course, there is nothing wrong with essays) be research

based.
10

In addition, they should be concise, be clearly written, and be

related to an important concern of managers at the local level. In order to

provide such a paradigm, I have re-written for 1981, an article that was orginally

published in 1-75 entitled: "Media and the School Principal.
ull

The reason this article was chosen was because of the large number of

requests for reprints and the fact that it was also printed in the Region 12

Media Newsletter which serves the Intermediate School Districts of Barry, Branch,

Calhoun, Kalamazoo, and St. Joseph's,Michigan.12 It is assumed that the requests

for reprints and the request to print the article in the Region 12 Media Newsletter

is an indication that the article was of some use and that the article was

viewed as being of value to others.

Specifically, the article addresses the possible avenues that people

interested in propagating educational communications might take in attempting

to inf'uence the school principal. This is a concern of daily importance facing

media managers. The article provides some research support to bolster the thesis

that is posited. The revised article follows.

10
If the term research is too strong or open to too many interpretations, then
maybe the term "evidence-based" clarifies what I mean. The authors' should
cite the evidence and/or research that they are using to support their argument.
This makes a case study article, for instance, potentially more generic.

11
John Splaine, "Media and the Scholl Principal," Audiovisual Instruction, Vol.
20 (October, 1975), pp. 12-13.

12
John Splaine,"Media and the School Principal," Region 12 Media Newsletter,
1 (January , 1977), pp. 5-6.
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Elementary and secondary school principals hold crucial positions in

relation to the introduction, use, and continued growth of educational media in

the public schools.

School principals, through their formal as well as their informal powers,

have a significant influence on policy-making at the building level. If the

principal is convinced of the effectiveness of media, then the job of the media

director i., influencing shool policy is facilitated. To make the point even more

cogent: in order to receive adequate funds, the media director must influence

the school principal.

Principals must realize the potential of educational media. The principal

is instrumental at the building level and many times the media director's only

link with the District and County policy-makers. No one willingly allocates

scarce resources unless he or she personally believes in the project or so re-

spects the advocates of a given project that the advocate's cninions alone are

seen as an adequate reason to support funding.

.......Z\ The principal's powers and opinions are importar.t, as media directors must

know, and they must be continually nurtured. As suggested above, one of the

ways to influence building principals is through the prestige of one's position

and through one's actions. Consequently, if the media director is considered by

others to be a person of worth, if his opinions are taken into serious consideration

if he is on the councils of influence in the school (formal and informal); then

the job of influencing policy decisions and of influencing the resultant funding

decisions is considerably eased. But the preceding statement contains a lot of

"ifs.'

Of course, the more difficult task is to convince the principals of the

worth of educational media in order to effect positive policy decisions. How can

619
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this be accomplished?

The following are a variety of procedures that can be used in influencing

the school principal. They are neither hierarchial nor do they constitute a

concatenation,

1. Having workshops in the school. If the workshops are effective (and

hoperully the principal would be involved), the message will get to the principal.

2. Encouraging-university professors who teach courses and workshops for

school principals to use media in their courses and workshops. The old maxim

applies here "You teach the way you were taught."

3. Seeing that principals examine materials-that advocate and explain

the use of a variety of educational media. For example, the recent literature

contains a number of articles advocating the use of a wide variety of media in

teaching and learning; and this position is being increasingly supported by the

recent research concerning the different hemispheres of the brain and their re-

spective need to be nurtured. Media directors should see that principals have an

opportunity to examine Instructional Innovator, Media and Methods, Educational

Technology, as well as the other information sources which convey the importance

of using a wide variety of educational media.

4, Showing student and faculty projects to the principal. Whenever

possible. media directors should see to it that exemplary and typical student

and faculty projects are shown to their principals.

5. Helping the principal develop educational materials for his or her own

use. One of the best ways to convince someone of the effectiveness of educational

media is to encourage and facilitate their use. If a principal successfully uses

a slide-tape presentation, a film that was produced in the school, a well done

videotape, or even a set of transparencies then he or she will be more impressed

C20
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with the importance of educational media.

6. Encouraging principals to participate in educational media institutes.

There is some evidence to support the assertion that probably the most effective

(although possibly the most expensive) means of conveying to principals the

importance of educational media is through institutes which involve them in a

residential program for two to eight weeks. The National Defense Education Act and

the Educational Professions Development Act provides the sources for funding such

institutes.
13

Some of the institutes that had been conducted under NDEA and EPDA grants

were specifically designed for administrators. This writer was an instructor in

one sucii institute at the University of New Hampshire in 1966 under the director-

ship of the late Paul G. Spilios. In this Institute thirty administrators

(approximately one half of the participants were building principals) spent six

weeks producing and using educational media and discussing the merits and im-

plications of its use.

These federally-supported
institutes have yielded some intriguing results.

Lewis v. Bias, Donald G. Perrin, and Clarice Y. Leslie studied the effects of the

media institutes on its participants.
14 They state:

One result of the media institutes was to cause a shift of some

of the more highly trained media nersonnel from the school building

level to outside offices. Except for Library-Media personnel, the

school system did not provide sufficient or adequate jobs to retain

and fully utilize all of the media personnel trained by the institutes.

The reverse appears to be true of county, district, and state level

positions, including college instruction. The institutes provided a

source of trained manpower with experience in public school teaching.

13
It is indeed ironic that President Ronald Reagan expects Secretary of Education,

Terrel H. Bell, to encourage more efficiency and effectiveness through the use of

educational innovatio'3 while having fewer programs to educate the "innovators."

14
Lewis V.Bias, Donald G. Perrin, and Clarice Y. Leslie, A Retrospective Look at

at Educational Media Institute Prorams in U. S. Office of Education, 1966-71.

College Paq, MD.: University of Maryland, 1973

621
63 t ;



This latter point is extremely important in that these newly trained

administrators at the district and county levels were then in a position to

influence policy and funding decisions at those levels. Significantly, according

to Bias, Perrin, and Leslie:

...there is an increase in directive-administrative levels
responsibilities of 7.8 percent and a decrease in professional
responsibilities of 5.9 percent....This suggest a substantial change
in job responsibilities came about as a result of the institute
experience.

Another benefit of the institutes was that many participants
followed their experience by conducting workshops upon returning
to their jobs. Over 25 percent of those attending workshops gi-ten
by graduates were principals.

The education and cultivation of principals in media education is essential

to increase support.

Residential media institutes, such as those sponsored through the NDEA and

EPDA legislation, appear to be the most effective means to this end; but the

institutes are expensive, possibly impractical for a number of principals and the

political climate of the early 1980's is inimical to increased federal support

going to such institutes.

Conseguently,most of the educators who are interested in the introduction,

use and continued growth of educational media may have to use the other methodo-

logies that have been suggested or will hav! to modify the suggestions made here

or will have to invent their own. Clearly, tne education of building principals

in the use of educational media must be a priority item for media directors

and the effort must be made.

622



IV. Conclusions

1. There is a dearth of periodical literature available that is directed

toward the media manager. There is an even greater lack of material that is

research based and that is written in a succinct and clear style.

2. The Division of Educational Media Management Newsletter is the most

directly applicable source of information for the media manager, but the articles

in the Newsletter are not necessarily research based and do not go through an

established peer review system and are, therefore, lim'ted generically.

3. The model presented in this paper is proposed as a paradigm for how

an article might be written with at least some reference to established findings

that emanate from the research.

4. The question of whether there is enough periodical literature which

addresses the needs of the media manager for research based information must be

answered in the negative. A cavernous gap exists.
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ABSTRACT

Three experiments were performed in which subjects were exposed

to two sizes of the Embedded-Figures-Test (EFT). Subjects in the third

experiment were also exposed to two sizes of the Rod-,..nd-Frame-Test

(RFT). In the first experiment, where the EFT had a size-differential

of 1 to 4 (with the standard Witkin EFT taken as unity), a non-signyfi-

cant size-effect and a significant rank-correlation was found for the

performances on the two sizes. Furthermore, the performances of field-

dependent subjects (FD Ss: as defined by performances on the standard

[Fr) and field-independent subject (FI Ss) did not interact significantly

with the size factor. In experiments 2and 3, where the EFT size dif-

ferential was 1 to 8,a non-significant and a significant size-effect was

found for all subjects, respectively. In both experiments, however, a

significant interaction between the field-dependency and stimulus-size

factors was found. FD Ss, in effect, became significantly more field-

independent, and Fl Ss became significantly more field-dependent.

Finally, in experiment 3, the performances of all Ss on the two sizes of

the EFT (i.e., 1 to 8 size differential) and the two sizes of the standard

Witkin RFT (i.e., 1 to 4.5 size-differential) were compared. A significant

stimulus-size effect was fo...TJ in the EFT with all Ss becoming more field-

independent, and a significant stimulus-size effect was found in the RFT

with all Ss becoming more field-dependent. These results and their impli-

cations for educational technology research are discussed.
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INTRODUCTION

It has been shown recently that changing the retinal size of a

rod and frame (i.e., the angle that the rod and frame projects onto

the retinal surface) modulates performance on the Rod-and-Frame-Test

(RFT) such that the smaller the retinal angle, the lower the rod and

frame effect (Ebenholtz, 1977; Ebenholtz & Benzschawel, 1977). Since

the RFT and the Embedded-figires-Test (EFT) are both used as measures

of perceptual style (Witkin & Asch, 1948; Witkin, 1949; Witkin, Lewis,

Herzman, Machamer, Meissner, & Wapner, 1954; Witkin, Dyk, Faterson,

Goodenough, & Karp, 1962; Witkin, Oltman, Raskin, & Karp, 1971). the

question was raised as to whether the same pattern of stimulus-size

effect would be found in the EFT as in the RFT.

Witkin and his associates have lor3 argued that the EFT and the

RFT both measured the same thing. Perceptual field-dependence-inde-

pendence, or more generally, perceptual style, was defined such that

(Witkin, et al., 1971):

In a field-dependent mode of perceiving, perception is
strongly dominated by the overall organization of the
surrounding field, and the parts are experienced as
'fused.' In a field-independent mode of perceiving,
parts of the field are experienced as discrete from
organized gruund.

The claim that the EFT and the RFT measured the same thing his not

been without its critics (Arbuthnot, 1972; Wachtel, 1972) and has usually

been supported or denied on the basis of correletlenal -studies (Lon2, 19/4;

Schiff, 1980). The present study investigated this claim within an ex-

perimental paradigm: if the EFT and the RFT tapped a co.mon perceptual



mechanism (i.e., perceptual style), then one would expect a similar

shift in performance on both tests when a common stimulus variable

such as size was manipulated. (Streibel, 1980; Streibel & Ebenholtz, 1981).

EXPERIMENT I

Method

Apparatus. Two sizes of Form A of Witkin's EFT were constructed

in a size-ratio of 1 to 4. The "small" figures were constructed out

of COLORAID paper and mounted on 15" x 20" CRESSENT #300 illustration

boards. Each of the "small" figures of Form A (i.e., twelve complex

figures, eight simple figures, and two practice figures) matched the

figures of the original EFT produced by the Consulting Psychologists

Press (Witkin et al., 1971) in color, shape, size, and orientation.

Black lines in these figures were produced by using 1/64"-wide black-

matte CHARTPAK pressure-sensitive graphic tape. The illustration

boards were covered by .075" clear acetate and taped around the entire

edges with SCOTCH Magic Transparent tape. The "medium" figures of

Form A were four times as large as the "small" figures but were mounted

on the same size illustration boards.

The small and medium -sized figures were manually placed on d black,

wooden, table-top easel such that the center of each figure ...:s 24" from,

and perpendicular to, each subject's eye. The small figures therefore

ranged in visual angle (i.e., the angle that the outer limits of the

figures subtended on the retinal surface) from 2.4° to 6.20 while the

medium figures ranged from 9.6° to 24.8°. A 1/8" x 15" x 20" clear LEXAN

627
t; I 2



sheet was oldced on top of each figure so that d subject's manual

tracing of the embedded figures would not scratch the original

figures.

Procedure. Subjects sat in an upright position with their chins

in d chin rest. The experimenter sat next to them on their right.

The experimental room was dark except for a florescent lamp and an incan-

descent lamp which were-placed so that no light would shine directly

into a subject's eyes. The test was administered according to tqp

standard EFT instructions (Witkin et al., 1971) except that each subject

saw six figures of the small EFT and six figures of the medium EFT

(or vice versa) in the standard order instead of twelve figures of the

same size.

Design. Eight male and nine female college students between the

ages of 18 and 32 from a number of introductory psychology classes at

the University of Wisconsin were tested for their ability to disembed

small and medium-sized EFT figures. They were given an experimental

credit for their participation. These credits were part of a standard

requirement for introductory psychology courses. The dependent variable

reflected a speed and accuracy measure, and, was calculated as the

average response time for six small and six medium-sized figures of the

EFT for each subject. Sex (i.e., m vs'.-f), stimulus size (i.e., s vs. m),

sequence (i.e., s m vs. in s), order (i.e., 1st 6 figures vs. 2nd

6 figures), and order-within size (i.e., figures 1-6 vs 7-12 of Witkin's

EFT) were counterbalanced and the effects of these factors were calculated
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by d special ANOVA (Grant, 1949). One subject was dropped because she

could not disembed the figures.

Results

Analyses of the EFT data from all subjects. A special ANOVA was

calculated with these data (Grant, 1949) and neither a significant

sequence effect [F(1,14)=0.14, n.s.], order effect [F(1,14)=0.05, n.s.],

nor size effect [F(1,14)=2.10, n.s.) was found. The mean EFT response times

for all subjects were as follows (see Table 1):

Table 1 about here

Males were consistently faster than females but separate one-way ANOVAs

resulted in a non-significant sex effect [small EFT F(1,14)=1.89, n.s.;

medium EFT F(1,14).2.71, n.s.].

Finally, a significant Pearson correlation coefficient [r=.694, p< .005] was

found when the data from all subjects on the small and the medium EFT were

compared. Subjects who were FD on the small EFT, therefore, tended to be

FD on the medium EFT. A Spearman rank correlation coefficient [r5= .5853, t

(15)-2.7, v .01] confirmed this conclusion.

Analyses of the [FT Data from FD and FI subjects. Since there was no

significant sequence effect, the data from the two sequences were pooled

and then ranked according to performance on the small EFT. The laZ.ter

was done because the small EFT most closely approximated the size of

Witkin's standard EFT. The 16 scores appeared normally distributed and

the top (i.e., fast response tic..-rz) and bottom thirds (i.e., slow response

times) were defined as EFT field-independent (EFT FI) and EFT field-dependent
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(EFT FO) respectively. Table 2 summarizes the mean EFT data for these

two groups. (see Table 2):

Table 2 about here

Although an ANOVA of data from the two groups showed a significant dif-

ference between the Fl and FD subjects [F(1,8)=32.23, p., .01], neither

a size effect [F(1,8)=.02, n.s.] nor a field-dependency x size interaction

[F(1,8)=3.41. n.s.] was found.

Discussion

The results of the first experiment indicated that the small and the

medium EFT (i.e., 1 to 4 size differential) cculd reliably be considered

interchangeable measures of the same thing.

EXPERIMENT 2

Methou

Apparatus. Two sizes of Form A of Witkin's EFT were constructed

in a size-ratio of 1 to 8. The small-sized EFT was identical to that

used in experiment 1. The "large" EFT was constructed out of the same

,tuck of materials as was used for the figures in experiment 1 except

that the black lines of the Arge figures were constructed out of 1/8"

black -matte CHARTPAK tape. The large figures, however, were mounted on

20" x 26.6" illustration boards.

The table-top stand which supported the EFT figures was moved to a

dr,tance of 20" from each subject's eyes in order to amplify the size of

the large figures. The small figures, therefore, ranged in visual angle

from 2.6c to 6.6° while the large figures ranged from 20.8° to 52.8°.
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I.

Procedure. All conditions in experiment 2 were identical to those

in experiment 1.

oesign. Twelve male and fourteen female college students betwecn

the ages of 18 and 25 from a nuir5er of introductory psychology classes

at the University of Wisconsin were tested for their ability co disembed

small and large-sized figures. The experimental design was identical to

that used in experiment 1. Two female subjects were replaced because

they displayed extremely large EFT response times relative to the other

subjects (i.e., greater than three standard desiiatiorl, above the group

mean for one size of the EFT).

Pesults

Analyses of the EFT data from all subjects. An ANOVA of the data in

experiment 2 (Grant, 1949) did not show a significant sequence effect,

[F(1,22)=4.00, n.s.] or a significant size effect [F(1,22)=0.42, n.s.],

but did indicate a significant order effect [F(1,22)=9.50, p< .05]. The

latter was attributed to a simple practice effect. The mean EFT response

times for all subjects were as follows (see Table 3):

Table 3 about here

As 'n experiment 1, males were consistently faster than females and v,ere so

to a significant degree [small EFT F(1,22)=9.78, pc .01; large EFT F(1,22;-

1.08, p< .05].

A significant Pearson correlation coefficient r-=.4111, pc .01] was

found when all the small EFT scores were compared wits all the large EFT

,cures. A Spearman rank correlation calculation, however; failed to result
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in a significant correlation coefficient [rs=.3383, n.s.]. Ranking perfor-

mance un the small EFT, therefore, could not be used to predict the rank of

r,tibject's performance on the large EfT.

Analyses of the EFT data from FD and FI subjects. The data from ex-

periment 2 was then ranked on the basis of performance on the small EFT.

Table 4 sunsnarizes the mean EFT scores of the EFT FD and EFT FI subjects

(i.e., the upper and lower thirds of the distribution - 8 subjects within

each group):

Table 4 about here

An ANOVA of the data from these two groups did not show a significant size

effect [F(1,14)=1.45, n.s.j Put did show a significant field-dependency

effect [F(1,14)=8.24, p< .05], and a significant field-dependency/stimulus-

size interaction [J(1,14)=15.49, .01].

Discussion

The results of the second experiment indicated that the small and

the large EFT (i.e., 1 to 8 size differential) could not be reliably

considered interchangeable measures of the same thing. Although a

significant size effect was not found for the entire group's performance

when the size of the embedded figures changed from 1 to 8, a significant

interaction between the field-dependency factor and the stimulus-size

factor was found for the EFT FI and FD groups. EFT Fl subjects (as defined

by the standard, or small, EFT), in effect, ',came significantly more FD

whereas FD subjects became significantly more FI. The EFT terformances

of both groups, however, did not reach a common value. A non-significant
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rank correlation of the data from the entire group confirmed the

conclusion that the two sizes of the EFT might not be measuring the

same thiag.

EXPERIMENT 3

Method

Apparatus. The two sizes of Form A of Witkin's EFT were identical to

those used in experiment 2 as were the procedures for administering and

scoring the test. The RFT ap)aratus, however, was constructed specifically

for this experiment.

The small and the larc,-sized rod and frame consisted of a luminous

line and square outline-frame, respectively. They were painted on separate,

black CRESCENT #f48 illustration boards with PALMER's luminous paint. The

dimensions of the small rod and frame were 8.5 cm. x 0.6 cm, and 10.7 cm. x

0.6 cm., respectively. The dimensions of the large rod and frame were 40.1 cm.

x 0.6 cm. and 50.5 cm x 50.5 cm. x 0.6 cm., respectively. An identical line

width was chosen for all figures so that the same light intensity would be

radiated from any unit area. 1

lhe illustration boards containing the two luminous outline-frames were

mounted on a stand so that they were tilted 20° clock-wise when facing the

subject head-on, and, had their inner black regions removed so that the rod

could rotate freely in the same plane Is the frame. The two luminous rods

had their own mount and were rotated manually around the central axis of the

frame.

A large protractor was built into the rear part of the table-top
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apparatus and permitted the degree of rod tilt to be measured with a

0.5° accuracy. Subjects sat in an upright position with their hands on

their lap and their chins in a chin rest. They gazed directly into the

rod-and-frame figures from a distance of 26.4 inches. The small rod-and-

frame therefore subtended a 9 1° visua' angle while the large rod-and-

frame subtended a 41.30 visual angle.

Before each RFT, the four RFT figures were simultaneously exposed to

room light for 5 minutes in order to stimulate an equivalent mount of

luminescent radiation. These figures were then stored out of the light

in order to allow the brightest levels of uminescence to decay. The

experimental room was totally dark during the RFT and all surfaces in the

room were painted with black, non-glass paint or covered with black, non-

reflective cloth. The latter was done in order to eliminate even the

faintest visual orientation cues since it was known that roc, illumination

levels could effect the outcome of the RFT (Irving & Henderson, 1971; Long, 1973).

Procedure. Subjects adjusted the smal-, and large rod to the apparent

gravitational vertical from starting positions of 25° clockwise and 25°

counter- clockwise, with bracketing permitted (Ebenholtz, 1977). The rod-

rotation rate was experimenter-controlled. The upright orientation of the

rod was measu-ed first in a no-frame condition, and then, within an appro-

priately-sized frame condition where the frame was tilted 20° clockwise.

The rod-and-frame effect was defined as the algebraic difference between the

average of' the two settings taken with the tilted-frame and no-frame conditions.

kii feld-independence (RFT FI) was defined as the upper third of the distri-

bution of scores (i.e., the least deviation from the true gravitational

63'1



upright) and RFT field-dependence (RH FD) was defined as the lower third.

Design. Each of the sixteen male and eighteen female subjects was

tested in all of the EFT and RFT conditions. Sixteen subjects were ex-

posed to the EFT before the RFT while the remaining sixteen were exposed

to the reverse sequence. The second test began within minutes after the

first test was finished. The design of the EFT was otherwise identical

to that used in experiment 2. Two female subjects were replaced because

they displayed extreme field-dependence relative to other subjects (i.e.,

trT scores greater than three standard deviations above the group mean).

The RFT consisted of eight trials of either a small to large or d

idrAU to small sequence. The four trials within any particular size con-

sisted of the rod only condition with a 250 clockwise and 25° counter- clock-

wive rod-starting position followed by a 20° clock-wise tilted frame con-

dition with the same two rod starting positions. The RFT dependent variable

for any particular sized frame was the difference between the average rod

setting in degrees of the frame-present and the frame-absent conditions.

the scores from the two rod-starting positions (i.e., 25° cw and 25° ccw) were

dverdqed in order to counterbalance any rod starting-position effects (Werner

& Wapner, 1952; Morant & Arnoff, 1966). A positive RFT deviation indicated

that the tilted frame modified the subject's perception of the upright in

the direction of the frame. The rod, in such a case, was therefore set in the

direction of the tilt of the frame in order to be aligned with the perceived

upright.
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Results

Analyses of the EFT data from all subjects. An ANOVA of the data in

experiment 3 (Grant, 1949) did not shP4 d significant sequence effect

[F(1,30)=.53, n.s.], but did show a significant order effect [F(1,30)=4.74,

p- .05j and size effect [F(1,30)=6.64, p< .025j. The lack of a significant

EFT sequence effect (i.e., 1 vs 1 -> s) permitted the data from the two

sequences to be pooled. The significant EFT order effect (i.e., 1st 6

figures vs. 2nd 6 figures) was probably due to a simple practice effect.

The significant EFT size effect meant that all subjects as a group disem-

bedded the large figures significantly faster than they disembedded the

small figures. The mean EFT response times were as follows (see Table 5):

Table 5 about here

Males were slightly slower than females, but, this difference was not

significant [small EFT F(1,30)=.45, n.s.; large EFT F(1,30)=0.02, n.s.].

Analyses of the EFT data from EFT FD and FI subjects. The EFT data

from experiment 3 was ranked on the basis of performance on the small EFT.

ruble 6 summarizes the oler. EFT scores ut the ErT FD and Fl subjects (i.e.,

the upper and lower thirds of the distribution - 11 subjtctc within each

group).

Table 6 about here

An ANOVA of the data from these two groups revealed a significant size effect

[F(1,20)= 23.15, p' .01] and a significant interaction between the field-

dependency and stimulus-size factors [F(1,20)=47.97, p< .01]. Further analyses

showed that the performance of the EFT FI A FD groups on the large EFT did

not differ significantly from each other [t(21)=.14, n.s.].
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Analyses the RFT data from all subjects. An ANOVA of the

Rod-and-Frame-Test (RFT) data (Grant, 1949) did not show a significant

,equerce effect [F(1,30)=.66, n.s.] nor a significant order effect

[F(1,30)=.04,n.s.], but did result in a significant size effect

LE 1,30)=48.56, p- .001]. This was consistent with earlier kFT re-

search (Ebenholtz, 1977). The mean RFT response times for the entire

group were as follov6 (see (able 7):

Table 7 about here

Analyses of the RFT data from RFT FI & FD subjects. Since there

was no sequence effect, the RFT data was ranked according to performance

on the large RFT. This was done because earlier research had shown that

the large-sized frames were better able to discriminate field-dependency

(or perceptual style) than smaller frames (Ebenholtz, 1977). Table 8

summarizes the mean RFT scores for the RFT FI & FD subjects (i.e., the

upper and sower tnird of the distribution -- 11 subjects within each group):

Table 8 about here

An ANOVA of these data resulted in a significant size effect [F(1,20)=114.26,

p. .001], as well as a signi 'icant difference between RFT Fl and FD sub-

jects [F(1,20)=57.76, .001], and a significant interaction between the

field-dependency and frame-size factors [F(1,20)=33.38, p< .001]. The interaction
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ettect wc:s the result of RFT FU subjects becoming more field dependent

at a faster rate than FI subjects as the size of the stimuli got larger.

Correlational Analyses of the EFT and RFT data from all subjects.

A Pearson correlation coefficient matrix of the entire data set from ex-

periment 3 did riot result in any significant correlations (see Table 9):

Table 9 about here

Hence, the possibility existed that all four tests (i.e., small and large

EFT and RFT) measured independent perceptual processes. Since the small-

large RFT correlations came close to significance for the entire group,

a Spearman rank-correlation was performed on the entire data (see Table 10):

Table 10 about here

Thy; time, the small-large RFT correlation.; reached significance for the

entire group [rs = .3222, p< .05], which, in turn, was attributed to the

female RFT performance [rs = .4757, p, .05].

A further test of all the data was made in order to see if any other

associations could be found. A 2x2 Fisher exact non-parametric test based

on a median split only resulted in a significant associ-ifion between the

small and tht. large RFT [p=.0055]. All other measures indicated that the

oertorninccs were made by independent groups even though each person t(h k

part in all conditions.

Analyses of the EFT and RFT data from Fl and FO subjects within each

tw,t. It was hypothesized that perhaps if performance on the large RFT

were used as a general definition of Fl and FO, then one would have a better

prilictor of perfonbance on the LET. Accordingly, the EFT scores of subjects



defined Fl & ED on the RFT were examined. An ANOVA of tnis EFT data

indicated that subjects could not be distinguished as FI or FD on the EH

if they were labeled as such on the RFT [F(1,20)=.10, n.s.]. Furthermore,

RFT FI & FD subjects who displayed a significant interaction between the

1'1(2V-dependency and frame-size factors on the RFT did not display d

significant interaction between field-dependency and stimulus-size on the EFT.

The converse of the previous argument was diSO examined: if perfor-

mance on the small EFT were used as a general definition of FI and FD, could

one prcJict performance of the RFT? Accordingly, the RFT scores of the EFT

PI & FD subjects were examined. An ANOVA of this RFT data indicated that

grouping subjects on the EFT did not distinguish th, e subjects as Fl or

FD on the RFT [F(1,20)=.22, n.s.].

Analyses of the small EFT data from all subjects in Experiments 1-3.

A one-way ANOVA of the small EFT data from all subjects across all experiments

snowed that the mean perfu-mance levels on the small EFT did not differ

significantly from each other [F(2,69)=.04,n.s.]. The three small EFTS were

identical to each other d.d matched the Witkin EFT in figure-size, shape,

Lulur, and orientation. The one-way analysis of the small EFT data therefore

indicated that s e the three samples of subjects used in the three experi-

ments came from the same population, the EFT analyses could be compared across

experiments (see General Discussion below).

olcussinn

lhe results of the third experiment confirmed the !lading of the second

experiment that the small and large EFT (i.e., 1 to 8 Size differential)

could not be cons;dered interchangeable measures of the same thing. A
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'14initicant size effect was found in the LET with: I) all subjects

becoming more field-independent dnd 2) the performances of the field-

dependent and field-independent subjects (as measured by the small EFT) or

the large EFT becoming indistinguishable from each other. Furthermore, a

significant interaction between the field-dependency and the stimulus-size

factor was again found. A non-significant Pearson correlation and a non-

significant Spearman rank correlation confirmed this lack of association.

The third experiment also indicated that the EFT and the RFT might

riot be measuring the same thirg. This was somewhat surprising since all

subjects were exposed to all conditions in a completely counter - balance d

design. First, in tne EFT, all subjects became more field-independent as

the ',lie of the embedded figures increased from 1 to 8. In the RFT, the

same subjects became more field-dependent as the size of the rod and -frame

increased from 1 to about 4.5. The average visual angle of the EFT ranged

from about 50 to 40 0 for the small and large figures, respectively, whereas

the visual angle of the RFT ranged from 9° to about 41°.

ine interaction pattern of the fieia-dependency factors and the SLIMUil.V.,-

',lie factors (as defined within each test) also differed between the EFT

and the RFT. Although there was a significant interaction in each test, in

the [FT, ED subjects became significantly more field-independent whereas Fl

subjects remained the same, as the size of the stimuli ih7reased. In the

RFF, on the other hand, Fl and FD ,i.lbjects both become mu-e fieid-depevient

hut to ditferent degree. If the two tests had measured a ,iligoon perceptual

meLhdntsm (Ailed field-dependence-independence (or more generally, perceptual
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',tile), then the different patterns ut interactions -,houId nut have

occurred.

An attempt was also made to see if the performances DI: the FU and ri

subjects on the EFT could predict field-dependence-independence of the same

r,olits on the RI T and vice versa. Jr neither case could the field-deden-

dence factor, wIr the interaction between the field-dependency factor and

the stimulus-size factor, be predicted from one test to the other test.

This conclusion was confirmed by the correlation matrices that were per-

fumed when the scores from all the subjects were taken into account.

One final note about experiment 3. The small and large RFTs were the

only pair of tests that showed any degree of statistical association. It

was tnerefore concluded that the small and large RFT measured the same thing

In spite of the fact that d stimulus-size effect and d field-dependency/

stimulus-sup interaction was found. A brief glance at the data from RFT

Fl and FD subjects shows that all subjects became significantly more field-

dependent as the size of the stimuli got large. In the EFT, on the other

hand, performances of EFT Fl and FD subjects moved in opposite directions

ds the size of the stimuli got larger (see figures 1 and 2).
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General Discussion

When the EFT was four times as large as the standard Witkin EFT,

then both sizes of the test were shown to be interchangeable measures

of field-dependence-independence, or more generally, of perceptual

style. However, when the EFT was eight tines as large as the standard

EFT, then the two sizes of the EFT were not considered interchangeabl

measures of perceptual style. This claim was supported by both the

correlational evidence as well as the interaction patterns of the field-

dependence and stimulus-size factors. Performance by the same subjects

on the standard EFT correlated significantly with their performance

on the EFT which was four times as large. Performance on two EFTS

with 0 ,ize differential of one to eight did not correlate, however.

Furthermore, in experiment 1 (1-t EFT size-differential), the field-

dependency and the stimulus-size factors did not interact, but, they

did interact significantly in experiments 2 and 3 (i.e., 1-8 EFT size-

differential). The correlational calculations took the performances

of all subjects into account, whereas the interaction calculations only

took the performances of field-dependent (i.e., FD:slowest third) and

field-independent (i.e., FI:fastest third) subjects into account. The

results from the three experiments can be compared with each other be-

cause the performances of the three groups of subjects on the standard

(or "small") EFT did riot differ significantly from each other. The

interaction data, or the mean performances of the FD and Fl subjects,

can be seen in Figure 1. In all cases, the performances of these two

groups of subjects tended towards a common value, although this trend

11)



wa, only significadi in experiments 2 and 3.

Figure 1 about here

Witkin believed that FI subjects were more "analytical" than I'D

subjects because they could "break up" a stimulus field into parts and

ignore th peripheral parts. He also believed that field-dependence-

independence was a stable psychological characteristic throughout adult-

hood. Accordingly, the perfonnances of FI subjects ought to remain con-

stant as the size of she embedded figures increased. This was found in

experiment 3. If we add the a priori argument that a stimulus-pattern

naturally breaks into parts as the stimulus gets larger, therm EFT FI

subjects ought to become faster as the figures get large. This was not

found.

FD subjects, according to Witkin's hypothesis, ought also to perform

at a constant EFT level as the size of the embedded figures increases. The

data, however, indicated that FD subjects became faster 0 the size of the

stimuli got larger. We could attribute this to the presumption that large

visual gestalts perceptually break up of their own accord. However, ED

subjects on the RFT becane more field-dependent as the size of the frame in-

creased.

The second major finding of these experiments was that the Embedded-

Figures-Test (EFT) and the Rod-and-Frame-Test (RFT) might not have measured

a common variable called field-dependence-independence, or more generally,

perceptual style. Here again, this conclusion was indicated by the cor-

relational calculations of the data from all subjects and the field-depen-

ence x stimulus-size interaction data from ED and subjects. Even though



subjects in experiment 3 were exposed to all sizes of the EFT and the

AFT in d completely counter-balanced design, only their performances on

-he small and the large RFT correlated to any significant degree. All

Jther correlations were low and non-significant. This conclusion was

supported by the finding that the performance of FD and Fl subjects as

defined by one test was not distinguishable to any significant degree on

the other test. Finally, the interaction patterns of the field-dependency

and stimulus-size factors differed for the same subjects on the two tests.

(see figures 1 and L).

Figure 2 about here

Mo,t significant was the performance-changes of FD subjects. In the LFT,

FD subjects became significantly more field-independent, whereas in the

RFT, FD subjects became significantly more field-dependent. If tre two

tests tapped a common perceptual mechanism, then th.-! , rformance of

subjects most susceptible to that mechanism should not have changed in

opposite irections as the size .if the stimuli increased by a factor of

The stimulus-size effect in the RF1 has been tentatively explained

tne "two-visual 74stemc" iypothesis (Ebenholtz, 1977).

Implications of th( Present Findings fur Educational Technology Research.

Lie figure-size effect in the EFI for FD and Fl subjects (and the non-

sinificant correlations between the EFT and RFT scores in the present

study) have d number of direct and practical implications for instructional

designers who use visuals, and, for educational technology researchers who

use the perceptual and cognitive styles Lons:.ructs. The trend of the EFT
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dot.,1 Llear,y showed that the mean scores ul FO and Fl ,)ubjeots din nut

differ significantly from each other when the mean visual angle of the

figures was about 310 (see Figure 1). Visual supplantation techniques that

are specifically desiynel to compensate for the reduced disembeddiny

aLilities of EU subjects are, therefore, not needed when large visual figures

are used in instruction. Large visual figures are most likely to occur in

large-screen slide-tape shows and in large- screen video formats. Suolanta-

ton techniques would nevertheless be useful for increasing the information

processing performance of all subjects. The latter supplantation techniques

are not necessarily equivalent to those designed to aid ED subjects, and,

would have to be determined by further research. In one sense, instructional

treatments that use large vi.,ual figures do not "discriminate" against the

"field-dependence" of FD subjects. Of course, such "equal" instructional

treatment would take place at the expense of FI subjects (i.e., their reduced

disembedding speeds with large figures). The experiments in the present

study were equivocal about whether all subjects improved, or remained the

same, in their disembedding aLilities (i.e., experiment: 3 6nd 2 respectively)

the size of visual figures got larger.

The figure-size effect in the [FT also implies that the concept of per-

ceptual style might only be useful for instructional designers who create

small pictures to .id learning. Small visual figures were defined the pre-

sent study to have a visual angle between 2.4° and 6.6 o
. This size of visual

figures is most appropriate for textbook and printed illustrations. In any

(_,P,e, it is clear from the present study that the concept of perceptual style

15
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only useful when the size of the figures used to measure perceptual

style (i.e., in the EFT) matches the size of the figures used in the in-

structional treatment. Most of the educational research reviewed in the

present study, which used the EFT as a measure of perceptual style (i.e.,

ali figures), did not control for figure-size in the instructional treat-

ment (Ausburn & Ausburn, 1978).

rhe nun-Significant correlations between the EFT and the RFT scures in

the present tudy imply that the EFT and the RFT 2.re not interchangeable

measures of perceptual style. the size dimension, which was a common and

integral characteristic of the stimuli in both tests, should not have

o t-ciduced such diametrically opposite interactions with field-dependene if

both tests had tapped the same perceptual mechanism. Witkin has argued

that a common "structure' in the EFT and the RFT supported the interchange-

ability of these tests as measures of perceptual style (Witkin et al., 1971).

The present correlational dna experimental evidence, however, supported a

different conclusion.

'since the results of the present study indicate the non-interchange-

ainlity of the EFT and t1-e RFT, what use are these two tests for educational

teL-ology researchers? Investigators who wish to use the concept of per-

Ledtoal style in their research on learning from small pictures might be

well advised to use the EH, rather than the RFT, as d measure of field-de-

pend,q1ce because the stimulus task requirements in the EFT match the infor-

,,latioh processing requirements of visual pictures. Perceptual tests which

tap other aspects of the iniurmation processing requirements, such as Gullfrird's

4;1G
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Lei,L', for figural adaptive fluAlbility, gestalt-completion, and perceptual

speed (Guilford, 1967), could then be used to complement the EFT in a

more robust attempt to understand how human beings learn from pictures.

The RFT is useful for -k:,..lucational technology researchers as a diag-

nostic tool in those ureus where it cor'21ates with learning and teaching

styles (e.g., learning social information, the effects of reinforcement, anJ

file use of mediators in learning) (Witkin et al., 1977). Witkin's concept

of perceptual style is not essential in those areas where independent

correlations between learning and RFT performance exist. The RFT retains

its attractiveness as a diagnostic tool because it is such a simple and

reliable laboratory procedure and because it is free of symbolic associations.

In each of these areas, however, researchers would be we'l advised to use a

large KFT apparatus (i.e., mean visual angle about 370) because a large RFT

FD subjects from Fl subjects better than a small RFT,
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I. The different surface areas of the two rods-and-frames is a

potential confound in the present study. A stimulus surface-

area effect has been found in the peripher, of the retina

for induced circular vection (Leibowitz & Post, 1981).
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TT:,-....E I

Xean EFT Response Tiies (kis) for All Subjects (Ss)

in Experiment 1

Size
EFT Ss n

Mean
(secs)

St. Dcv.
(secs)'

Small Total 16 45.4 27.5
Male 8 36.2 27.8
Female 8 54.6 25 6

Medlum Total 16 37.4 26.5
Male 8 27.0 13.7
Female 8 47.7 32.8

a,
s:andard deviations of samples based on

,f=n-1



TABLE 2

1%lea:, L.,FI l'sTs 1.1.- t.nc LF'l r--.. d FD, ,ruu:)b i-d Lxpurinlent l

_erceptual
stylea

Size
EFT

Nean St. Dev.
n (secs) (secs) b

7.77-"' ,,,-.7T,' Small 5_._ ..
Medium 5

EFT -FD" Small 5

Y,edium S

15.5 10.
26.1, 11.6

78.0 15.0
b5. 3 27 0

LIEF": field-dependence (i.e., perceptual style
cefined by performance on the small EFT.

Standard deviations of samples based Q,. df=n-1.
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TABLE 3

1,,esponse (RTs) for Al_ SubjecLs (Ss)

in Ex,,trimen:

Size
EFT Ss r.

Mean
(secs)

St. Dev.
(secs)a

Sma 1 Total 24 43.1 25.4
Males 12 29.3 19.0
Females 56.9 23.9

Large Total 24 46.4 28.7
Males 12 32.6 20.0
Females 12 60.3 30.0

Standard devlation 01 samples based on
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TABLE 4

::ean EFT for the 'EFT Fl C,t FD Graaps in Lxperiment

Perceptual
Styled

Size
EFT

:A.ean

(secs)
St. Devi.(sb

:FT "Fi" Small 8 16.2 9.3
Large b 45.8 31.4

EFT "F:.;" Small 8 70.2 18.1
Large 8 54 5 32.4

`EFT field-dependence (i.e., perceptual style)
defined by performance on the small EFT.

Standard deviations of samples based on df =n -1.
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TABLE 5

.'ear: EFT Lespone Times (RTs) for all Subjects (Ss)

in Experiment 3

Size EFT Ss n
Mean
(secs)

St. Dev.
(secs)a

Small Total 32 43.4 23.5
Males 16 46.3 25.9
Females 16 40.6 21.2

Large Total 32 31.2 19.2
Males 16 31.7 21.1
Females 16 30.7 17.7

`SLandard devIaLions of samples based on
df=n-1.
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TABLE

:lean EFT rJs foi the EFT Fl

6

& FD Grcups in Experiment 3

Percep7ue...
S:ylea

Size
EFT

ZIPan

(secs)
St. De.
(secs)b

EFT "F.:" Small 11 20.3 8 7

Large 11 27.8 17.8

EFT "FD" Small 1' 70.0 15.5
Large 11 28.3 18.9

aEFT field-dependence (i.e., perceptual style)
defined by performance on the small EFT.

'Standard deviaLlons of samples based on di =n -l.
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TABLE 7

Mean RFT Scores for All Subjects (Ss) in Experiment 3

Size RFT Ss n Mean(degs) St. Dev.(degs)a

Small

Large

Total 32
Males 16
Females 16

Total 32
Males 16
Females 16

1.50
1.47
1.53

4.98
4.95
5.02

1.54
1.44
1.67

2.60
2.82
2.53

a
Standard deviation of samples based on

df=n-1.
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TABLE 8

Mean RFT Scores for the RFT FI & FD Groups in Experiment 3

Perceptual
Stylea

Size
RFT n Mean (degs)

St. Dev.
(degs)b

RFT "F?" Small 11 .66 1.06
Large 11 2.59 0.80

RFT "FD" Small 11 1.52 1.27
Large 11 8.00 1.95

a
RFT field-dependence (i.e., perceptual style)

defined by performance on the large RFT.

b
Standard deviations of samples based on df=n-1.
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TABLE 9

Pearson Correlation Matrices

of the EFT and RFT Data in Experiment 3

Test: Large EFT Small RFT Large RFT

(a) Total Group (n=32)

Small EFT .1231 -.0291 -.0416

Large EFT -.0828 .0766

Small RFT .1917

(b) Males (n=16)

Small EFT .2252 .2258 .0347

Large EFT -.0758 .1753

Small RFT -.0322

(c) Females (n=16)

Small ErT -.0307 -.2931 -.1426

Large EFT -.0913 -.0532

Small RFT .4088

Note. each of these correlation coefficients failed
to reach significance (i.e., u<.05)

660
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TABLE 10

Spearman Rank Correlation Matrices

of the EFT and RFT Data in Experiment 3

Test: Large EFT Small RFT Large RFT

(a) Total Group (n=32)

Small EFT '.0695 -.0415 -.1478

Large EFT -.0455 1010

Small RFT .3222*

(b) Males (n=16)

Small EFT .2118 .2537 -.0059

Large EFT -.0944 .1990

Small RFT .1234

(c) Females (n=16)

Small EFT -.1324 -.3299 -.234

Large EFT -.0707 .0074

Small RFT .4757*

*p.05, all others were not.. significant
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by

Dr. G.M. Torkelson
Profesor of Education

University of Washington

Having come in my early days from the discipline of the social sciences,
I have never quite shaken the need to place what is done in schooling and in
media research in a philosophical, social context. Consequently, it appears
to me that if we do not examine the ultimate goals and effects of our research
in light of its users, their needs and characteristics and the milieu in which
they operate, then we may be engaging in studies which on one hand at'e oeatly
controlled experimentally but perhaps inconsequential in terms of real effects
upon educational practice.

To refresh my memory about past events I looked again at the twenty-five
year summary of AVCR which it was my pleasure and pain to prepare. Those
articles across the years of AVCR which evaluated the results of research
usually concluded with discouraging comments about non-significance. Let me
quote a few brief statements in passing.

In 1953, speaking of research on radio and motion pictures in education,
Hoban said that"...In historical perspective, much of this effort appears
to have been 'Masted.''

In 1959, Bill Allen determined that while educational media can teach
factual information, "...Not enough information is at hand to tell in what ways
each of these media is unique as a teaching tool and what their comparative
effectiveness would be in teaching....The translation of research and theory
into real-life applications is desperately needed.

Slightly more than a decade later, Allen said that"...the time is far off,
if in fact it ever arrives, when we can identify an instructional problem and
then faultless1y select the proper instructional mix to solve it."



Even more recently, in 1975, Allen concluaed that:

...There is little definitive evidence from the aptitude trea,.mentinteraction research that...might guide the selection of more general
instructional strategies, much less lead _to the design of specific
instructionaldia. The research results are so fragmentary and
diverse that generalizations from these alone are virtually impossible.

Similar remarks have been made by others.

In 1962 Gilpin concluded that "...programmed learning has not paid off withcumulative and systematic progress which it seemed to promise.

In 1967, Severin claimed that most of the reviews of research in cue summa-tion related to multichannel media indicated mixed and contradictory results.

In the same year Smith and colleagues found that there 'Jere no guidelinesfor determining what aspects of a subject should be assigned to what medium.

In 1963, Hsia said that "...the one conclusion that can he drawn fromnearly a thousana studies (of channel effectiveness is that) no generally
conclusive statement can be made.

In the same year, Snow and Salomon wrote about the relationships of learneraptitudes to the usefulness of media. They determined that "...virtually nothingis known about the teaching effectiveness of media."

A year earlier, Stickell found only ten out of 250 research studies intelevision and film that met rigid criteria of research acceptability. Amongthe ten there were no significant differences.

In 197a Campeau reviewed research in which media were used to teach adults.She found no valid, dependable guidelines for making choices on the basis of
instructional effectiveness.

To counteract these rather pessimistic reviews, suggestions have been madefor research improvement.

1961 - Postman: audiovisual education does not call for the formulation
of special principles; it calls for the application and ela-
boration of the general laws of human learning.

196 - Salomon and Snow: one should expect interaction effects betweenmedia attributes, learner traits, and learning objectives, ratherthan to media attributes alone.

1910 - Gropper: active responding (is) a necessary condition for learning...
learning can be heightened by the systematic organization of
stimulus materials that control such practice.

197 Bauer: investigators in instructional media may need to consider
the sense impression response as a plausible criterion for their
studies.
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1972 - Anderson: the relationships of visual television communication
techniques to theoretical models of perception and learning
should be investigated more thoroughly than in the past.

1975 Di Vesta: the next logical step in trait- treatment interaction
is to consider the cognitive processes assumed to be correlated
with traits and/or the processes induced by the treatments.

In 1975, and again in a recent hook, Salomon offered several assumptions
about the relationships of media to cognitive processes which I think epitomize
current interests:

l...codes which serve for communications purposes serve also for covert
mediational ones.

2. external communicational codes can be incorporated or internalized
to serve presentational purposes.

3. codes, once internalized, can be generalized from heir original
contexts and can thus serve as schemes of thought.

It is apparent that o&rt of the problem of obtaining clearly defined differences
in much of media research has been due to unaccounted factors which may have had
effects equal to or larger than the experimental variables themselves. Part
of the problem also, in the eyes of constructionists. has been the reductionist
approach to research where the argument is that when behavior has been reduced
and understood at an appropriately elementary level, then more complex behavior
may be understood by combining well-understood fundamental parts. This latter
position would be disputed by those wno contend that for too long we have
ignored the elaborate nature of the individual and the effects of the social
milieu'as these have influenced responses to stimulus situations. For ex-
ample, almost twenty five years ago Ray Carpenter was advocating such a position.

...It can be assumed reasonably that teaching materials are
effective in an ordered manner depending on the degrees of
their Personal relevance to individual students. ...What is
presented to students and what is accepted and learned by them
are very different....selective processes are operative
at all levels of human experience and at all stages of the
communicative processes among individuals The organism or
individual interposes its entire relevant life history between
the stimulus material and hiq or her response.

A recognition of these complicatirfls since the tine of Carpenter's state-
ment is evident in current concentrations upon the interactive effects of cog-
nitive processes and media attributes. We in general have discarded gross
comparisons. We have developed sophisticated theories about media as symhol
systems and (is variant entities, with meanings subject to individual differences.
We have immersed ourselves in the peculiarities of brain hemispheres and have
had verbalized, through the Proster theory of learning, for exanple, that



the brain imposes its own structure and experiences upon its environment, with
important riiplications for instructional practice. Yet, in spite of our re-
finements, we still run into Problems.

Is it contradicting our knowledge of human development to use research
models which search for constants as predctors of human behavior? For example,
ir, developing aptitude measures of learners for prediction and control have we
resolved the conflict of using learner profiles which may reflect only moments
in tine for judging the behavior of dynamic, changing individuals? Also, where
do we acquire the luxury of time and money to do the detailed analyses required
to ferret out all the relevant coding units and systems inherent in a niven
medium as these codes impart information and affect cognitive processes in
learners? Are we any closer in our research practices to explaining cause and
effect relationships which are valid and not subject to the traditional hedging
statement, all things being equal?

In the Fall 1977 issue of the Review of Educational Research (Vol 47, No.4,
pp.,654 -635), Magoon makes the statement that "...There are some good indications
that educational research may have reached a crisis stage with regard to its
major Fisherian experimental design tradition, and perhaps that the paradigm
has never worked. At any rate schooling, teaching, and learning go on
without being explicable via traditional approaches, and serious doubts
about methodology have been raised publicly from within the research community."
Citing a number of sources, Magoon goes on to say that "Presumed links between
particular instructional methods and student achievement have not been found
after more than a half century of research." Commenting specifically about
trait-treatment interactions, he says further that " simple aptitude treatment
interactions in school-like settings are very rare and searching for them may
well be fruitless....The reason for this state of affairs (and here he cites
Cronbach) is not that interactions do not occur, but that there are weak inter-
actions with many things in fact, usually too many in instructional research.
The dilemma is that more complex interactions have a tendency to hide the
simpler ones ad infinitiurn.

Turning to the constructionists for a moment, what position do they take
regarding the nature of research and, finally, might we gain insights about the
effectiveness of media through some of the procedures of the constructionists?

In the Review of Educational Research, referred to earlier, there is a
discussion of the assompcions upon which constructionists base their conceptions
of viable research.

One chief assumption about much complex behavior is that the subjects
being studied must be considered as knowing beings and that this knowledge
has important consequences for how behaviors and act-kris are interpreted.
This Position is, according to the author, "...the life-blood of the cognitive
proposal, for cognition is literally defined as knowledge or the -apacity for
it...."

A second assumption is that control over much of intelligent behavior
resides within the individual, sometimes constrained by social norms or oth:r
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circumstances. The implication for research is that learning is hest under-
stood as being constructed by teachers and students themselves, requiring
that purposes and meanings be taken into consideration if true insights are
to be gained.

The third assumption is that evolution has developed the human to a ca-
pacity level in three critical areas. One is the ability to develop knowledge
by organizing complexity rapidly. A second is that humans generally attend
to the deeper meanings of complex communic-tions, rather than simple meanings.
And a third is that learners take on complex social roles, a conaition which
must be known for insights into behavior. For the educational reseracher,
therefor., the basic pnenomena to be studied, at their most primacy levels,
may actually be quite sophisticated and highly organized.

For the researcher in media, it seems to me that the implications of a
constructionist auroach are quite clear, at least from a methodological pointof view. Instead of the reauctionist process of isolating variables within
a tiantly tentrolled experimental frame, the constructionist would wish to
record, through anthropological and sociological means, the situational con-
ditions which impinge upon the uses and interciretations of media. Through the
gathering overtime of data through observations, questionnaires, interviews
and other relevant data gathering devices, the researcher would look for
patterns of responses. Out of such observations would come hypotheses about
the relationships among interacting factors. Further testing and refinement
of the hypotheses would thus begin to provide some baseline data about the
social and human conditions Yhich affect media use. A number of studies have
shown, for example, that the presence of and convenient access to a variety
of teaching materials does not necessarily result in expanded use by teachers.
There are other factors which must be taken into account, such as the constraints
on teacher time which Prevent thorough involvement in media use, or the very
struggle with unruly, unmotivated, defiant students which prevents the act of
teaching.

To me it appears important that more time be spent in the domain of the
media user, discovering all the factors which impinge uoon knowledge of media
effectiveness. Per'iaps there is not one among us here today who would disagree
with the _tatenert that there is a gap betvfeen research findings emanating from
the laboratory and applications of those findings to educational practice. I

would urge a closer study of the values to be derived from both the reductionist
and constructionist pointi,, or view so that the values of both approaches may
help in desirmin; research in radio that Takes a fundamental difference.



TITLE: Establishing Research Goals:

The Ethnographer-Practitioner Dialectic

CD
(N..1

AUTHORS: Karen Ann Watson-Gee,C.]

Abdil Abel Maldonado- Guzman

John J. Gleason

670



Karen Ann
Watson-Gegeo

ESTABLISHING RESEARCH GOALS:

THE EHTNOGRAPHER-PRACTITIONER DIALECTIC

by

Abdil Abel
Maldonado-Guzman

John J.
Gleason

Association for Educational Communications and Technology--Research and
Theory Division Meeting, Philadelphia, April 8, 1981

The recent surge of ethnographic studies in education has created

a need for better communication about ethnographic methods to media and

other technical 1,pecialists who may join ethnographers in research

teams. Media specialists have usually been trained in non-ethnographic

research paradigms, and therefore usually do not share assumptions and

procedural approaches with ethnographers. Our paper addresses the

nature of ethnographic research and focuses on issues in carrying out

research in a field setting, with the aim of aiding media people to

understand what eth' 'y is, what ethnographers do, and how media

specialists can be of the most assistance.

To illustrate points in the paper we will be drawing on our own

research experiences, which have primarily been in projects aimed at

problem-solving; that is, projects whose findings are potentially of

use to people in the settings where we have worked, or settings like

them.

Whether media specialists are part of the research team from the
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beginning, or brought into the betting to videotape atter the project

is underway, they need an understanding of: 1) the goals, methods,

assumptions, and processual nature o' ethnographic research in general,

and the project itself in particular; and of 2) sociopolitical issues

in the etting, including relationships established with practitioners

and other participants there. For one thing, bringing a media specialist

into a setting where research is already underway affects all the re-

lationships that the primary researchers have worked out with the other

participants. For another, introducing a machine such as a video

recorder into the setting is also likely to have an impact of its own.

It is important, therefore, for media specialists to be sensitized to

the intricate, continuous negotiation of relationships that accompanies

ethnographic research.

A discussion of these points will be taken up later in the paper.

We begin by outlining the principal characteristics of ethnographic

research.

Ethnography is the descriptive study of a culture (Spradley 1980:3).

An ethnography may attempt to describe a whole culture, looking at

micro-level behavior to understand macro-level social and cultural

processes. Or an ethnography may focus on particular social groups or

settings within a larger culture. Our discussion is concerned with

ethnography in till; second sense, because it is in the study of par-

ticular groups and interactional settings that ethnography has gained

increasing importance in educational research.

Ethnographic research differs from experimental and quantitative

research in several significant ways. First, research questions and
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hypotheses in both experimental and quantitative designs are pre-

etetermined before beginning the research or entering the setting. All

variables are controlled except the variable under study. Analytical

categories are defined in adiance, and often the collected data are

reduced to marks on a predetermined coding sheet.

In contrast, ethnographers begin with very flexible research designs

and only general questions in mind. They may spend the first several

weeks in the field developing research questions appropriate co what

is going on there. Because ethnographers are working in naturally-

occurring settings, they are unable to control any of the relevant

variables, and in fact (30 not want to control them. Because they are

interested in discoverinn, what people actually do and how they create

meaning, ethnographers make decisions about which questions and

variables are most important to study only after an initial period of

observations in the field. And because a primary ethnographic goal is

to understand people's behavior and meanings in their own terms, analytic

categories are not defined in a,11,ance. Instead, categories and coding

techniques (where appropriate) are worked out from the data while in the

tield.

Secondly, experimental researchers construct a laboratory context

for the experiment, taking the subject out of his/her normal setting.

The laboratory context is treated as a "zero" context--that is, it is

assumed not to affect the results of the experiment. Experimental

data consist of observations or tests that measure the outcome of the

experimenter's intervention--which might be a stimulus, test, or

problem presented to the rubject.
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In contrast, ethnographers enter ongoing settings with the view

that the naturally-occurring context is the key to understanding

people's behavior and meanings. Thus, rather than ignoring context,

ethnographers focus on it. Rather than manipulating people's behavior

through a test developed out of theory alien to the setting, ethnographers

want to discover what people normally do in their everyday life, how

they respond to charging conditions that occur, and how they make sense

out of what they are doing. For this reason, the analytic categories

developed from ethnographic data reflect the informants' own under-

standings and interpretations of what is going on.

Ethnographers use a variety of techniques to collect data, but the

most fundamental is participant observation. The degree to which

ethnographers are participants versus observers varies from situation

to situation, and from one time or event in a setting to another. By

joining people in their activities as a participant, the ethnographer

bet,mes socialized into the ways reople do things and the understandings

they have about the world and their own behavior. As an observer, the

ethnographer is engaged in looking and listening (Schatzman and Strauss

1973). Besides observing what people actually do and say, the

ethnographer interviews them about their behavior--recording what they

say they Jo, why they do it, what hey know, and how they make sense

out of their own and other people's behavior.

Doing ethnography means being involved in an ongoing dialogue--or

more correctly, multilogue--with the people in a setting. Through

frequent and intense interaction with informants, the researcher comes

is close as possible to achieving an insider's view of the setting, its
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patterns, and meanings. To accomplish this, ethnographers are constantly

engaged in analysis, reviewing and reflecting on their observational

field notes, looking for patterns to check out with the people in the

setting, and continually reformulating the research questions. hypotheses,

and findings. Theory in ethnography is built out of patterns abstracted

from descriptive data. In fact, description is only one aspect of doing

ethnography. The more fundamental aim is to arrive at grounded theory

which accounts for what is going on in the setting, and makes sense

out of the patterns identified in the data. By grounded theory we mean

that such theory is based in and derived from the data itself, whether

or not also guided by formal or grand theory in the social sciences

(Glaser and Strauss 1967).

One way to think about the usefulness of ethnography to educational

research is to consider the kinds of questions hest answered or only

answerable through ethnographic methods. Questions of meanin& consti-

tute one set of such questions. Ethnography allows us to explore the

meanings shared by people in a group, including the meaning of behavior,

events, values, and concepts, and to achieve something akin to an in-

sider's view and understanding of these meanings. As ethnography usually

involves at least a year in the field, it also allows us to observe

meanings as they develop and change over time.

A second set of questions involves social relationships--how people

organize themselves in groups, solve problems, negotiate roles, make

decisions, communicate with each other, and develop social rules for

behaving and interocting. Thirdly, ethnography is the best way to

study questions of child and adult socialization in a setting or withi.
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A group, including acquisition of language and culture, and socializa-

tion to classroom rules and expectations. Finally, another illustrative

set of questions best pursued through ethnographic research is cross-

cultural differen(es in styles of communicating, thinking, and inter-

actingall of which have important implications for sc',Jols and educa-

tional policy.

In recent years, the growing sophistication of the electronic media

has given ethnographers important new data collecting tools to supple-

ment the ubiquitous pencil and notebook of the traditional anthropologist.

Today, ethnographers carrying out linguistic and sociolinguistic research

on child language acquistion, language and interaction in the classroom,

and related work in educational research rely on audio and video re-

corders to supplement and extend their data base, and to make possible

fine-grained microanalyses of speech, paralanguage, and non-verbal

beluivior.

Because of the increased complexity of data collection, transcrip-

tion, and analysis, research is being increasingly conducted by teams

whose members have different specialities, skills, and backgrounds. In

some cases, the teams consist of researchers who are themselves tech-

nically competent in media, and in other cases, of researchers and

media specialists. The three of us have worked in research teams

exemplifying both of these models.

It is essential for all members of the research team to understand

the importance of the relationships negotiated and maintained within

the context of the research pursuit. For this reason, we are going

to address the following aspects of the researcher-practitioner dialectic:
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1) Socio-political issues in the research setting; 2) researcher-

practitioner relationships and roles; and 3) the impact of these rela-

tionships on data gathering and analysis. We will be drawing on our

individual and mutual experiences in several projects: Bilingual

Classroom Interaction Project (BDIP) (Maldonado-Guzman); Communica-

tive Competence of Severely Handicapped Children (Gleason); Ethnography

of Communication Study of Socialization Project (Watson-Gegeo);
2
Home-

maker Research Project (Watson-Gegeo);
3
and Hawaiian Talk Story (Watson-

Gegeo).
4

S Tio-political Issues in the Research Setting

Socio-political issues first emerge during the negotiation of entry

into the research setting. Researchers are obligated by law to abide by

federal guidelines for the protection of human subjects,
5
which include

obtaining informed consent. But the kinds of assurances that people in

a setting may require before giving informed consent vary greatly from

one setting to another, or from one place to another within the same

setting. More importantly, requirements within a setting may be

contradictory.

In bureaucratic situations, such as when research must be cleared

by a national or state government or agency, a local department of edu-

cation, or administrative levels within a school, officials are con-

cerned about obtaining informed consent statements at all levels, as

protection agaiwIt legal action by, for instance, teachers or parents

of students.
6

!lost school administrations require written informed

consent from children's parents, vet if administrators strongly back
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1 project and fear that raising iL with parents w 11 "stir up trouble,"

they may wish to avoid formaal consent procedures. Watson-Gegeo experi-

enced this it HawaiI. In Gleason's study of children's interactions on

a ward for severely, multiply
handicapped individuals, although per-

mission had to granted at several levels, 7
the administrators pre-

ferred to give iutormed consent in locus parentis.

Gatekeepers in an organization or institution are concerned about

the possible improper use of data by researchers during anr1 after the

project. They may attempt to control negative effects by requesting

copies of videotapes or even field notes, in order to review them and

ascertain whether or not the researcher is presenting a negative view of

the school, department of education, or staff. Maldonado-Guzman reports

that this has been experienced by a team of researchers from the Uni-

ver,ity of Massachusetts, Boston, carrying out an ethnographic study of

rcturn migrant children in Puerto Rican classrooms.
8

In the Homemaker

Research Project and in Gleason's study, gatekeeping officials insisted

that they retain control over the videotapes altogether. Gleason was

not allowed to remove videotapes from the school premises. Watsc,a-

Gegeo's team was allowed to analyze the videotapes at Harvard, but

duplicates were not to be made, anu the originals had to be returned

to the Depart,ilent of Public Welfare at the end of the study. Some

countries, such as the Solomon Islands, require that duplicate copies

of all tape and written material he depos4.ted with the government prior

to the researcher's departure; this practice reflects the growing con -

rern of Third World nations over the removal of data from the control

of those who served as subjects of study, with the resulting lack of

access for local researchers.

678
f)!),i



But ,,uch policies create a double-bind for the researcher as well

as for others in the setting who must give informed consent. For example,

giving copies of videotapes to supervisors or administrators may be in

conflict with the interests of teachers, who should be protected from

supervisors' evaluations. Because teachers fear that principals or other

school authorities could use such videotapes for evaluation, they seek

assurances from the researchers that the tapes will not be released

without their consent. Thus researchers may find them elves caught

between supervisors, who can deny entry, and staff, who must be pro-

tected from having data used against them. Researchers must therefore

carefully'consider the implications of agreeing to turn over primary

data to supervisors, administrators, or other officials. An especially

graphic illustration occurred in the Homemaker Research Project. During

entry negotiations, homemaker/home health aides had been given assurance

that only the researchers would view the videotapes of in-depth group

interviews. At the end of the project, Watson-Gegeo and her team

learned that administrators intended to edit the tapes for use in

tral_Ing the very supervisors under u-tio the interviewees worked,

thereby violating the informed corsent agreement with the homemakers.

This unexpected turn of events meant lengthy negotiations between the

research team and the administrators so as to guarantee that the home-

makers would again be approached for consent before the tapes were

reviewed.

Even when evaluation by a supervisor is not the issue, turning

tapes and field notes over to an authority who may make them available

to the public must be thought through carefully by researchers.
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Watson-Gegeo and Gegeo's taped interviews with Kwara'ae people in the

Solomons is a case in point. They have faced a serious problem in

tryin,1 to fulfill the requirment that they provide the Solomons govern-

ment with copies of all tapes, because potentially damaging personal

and familial information was recorded in some interviews. A member of

the government or community with access to the tapes could easily

bring about harm to the informants and Their families.

Anther potential source of harm to members of the setting ma'

come internally. For example, when researchers and teachers view

videotapes together so that teachers' interpretations of events and

behaviors can be elicited, there is the danger that the teachers may

see disruptive ,Te other negatively sanctioned behavior going on that

previously escaped their notice. Here, individual children may be in

danger of negative evaluations or disciplinary action by their teachers,

based on videotaped data. If showing tapes to teachers is part of the

research design, then researchers need to explore teachers' reactions

to such situations beforehand. In fact, as our discussion on entry

has indicated, a serious attempt at consciousness-raising about the

process and goals of the research project, as well as the ethical

issues involved, should be undertaken by the researchers with all mem-

bers of the seLting. Researchers should regard this as an obligation on

their fart, since they are more acutely aware of potential problems

that may develop.

Informed consent and assurance issues are not ended when entry

negotiations have been completed. As we noted earlier, it is the

nature of ethnographic research that changes occur in the research
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questions as the project develops in the field. As a rLsult, data

gatberitr, tethn;ques may also change, as well as the research team's

aced for access to different persons and places in the setting. Each

change means returning to the gatekeepers and participants in the setting

to renes,oti.ite informed consent and assurances. Gleason originally

negotiated entry to do observations only, but later found that a set of

communicative patterns identified by observations needed to be video

taped for microanalysis. Because this was a significant change in his

iesearch, he had to develop a new proposal and go through a lengthy

negotiating process at several levels in the institution. As researcher,

his ethical concerns included the potential impact of videotaping both

on ward activities and on members, and the implications of exposing to

possible public view the behavior and personal lives of severely hands

capped individuals. The institution, which was currently undergoing

federal inspection, its program implementation being monitored by the

district court, and which had endured public reactions from newspaper

accounts of conditions there, regarded its position as sensitive. It

finally agreed to allow Gleason to videotape on the condition that the

tape-, not leave the grounds, and that they remain the property of the

school.

Most entry negotiations are complex, requiring permission from a

series of individuals at various levels in the decisionmaking process.

Each of these persons not only can deny permission, but also can poten

tially influence the direction of the research by limiting access or

forbidding collection of certain kinds of data. For researchers, then,

important ethical and practical consideration is how to explain the
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nutur. of the research and the goals of the project in ways that will

be clear to gatekeepers and members of the setting. Ultimately, gate -

keepers will base their decisions on the degree of trust the re-

searchers have been able to build with them during the negotiating

process.

We have found that often research needs to be further legitimized

by building relationships with the larger community to which the

setting belongs. in the Solomon Islands, Watson-Gegeo and Gegeo have

held public meetings for people from a very wide geographical area,

even though intensive research was being carried on in only two

villages, in order to inform the wider community about the nature of

the research and the potential use of it to the district. Maldonado-

Guzman felt that members of the school community other than the gate-

keepers could ultimately facilitate or not facilitate the research

process of the BCIP project. Negating attitudes by the other teachers

could have undermined the degree of trust already developed with the

two participating teachers. Sensing these problems, Maldonado-Guzman

spent time sincerely and clearly explaining the purposes of his research

to the participating teachers, explaining findings as they developed.

Rather than keeping information away from the research subjects, there-

fore, it became important for retainthg trust to share what was being

discovered.

The degree of trust developed between BCIP researchers, the par-

ticipating Chicano teachers, and the principal, along with the good

relationships established with parents and their children, had the

effect of making these people advocates of the research in the larger
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school community. The political situation of the school is that there

is a sharp political divi ion between the 42 Anglo and Black teachers

and the eight Hispanic teachers, who together teach a student body

which is 90 percent Hispanic (mainly Mexican-American) in a school

located in the heart of a Mexican-American neighborhood. The Hispanic

teachers saw the project as nn essential one for promoting bilingual

education and perhaps for supporting the fostering of Chicano cultural

values in the school. English-speaking teachers were concerned that

the project would lead to their jobs being threatened. They feared that

the CIF' wanted to prove that bilingual, bicultural teachers (in this

case, Hispanic) were doing a better job teaching Hispanic children than

they were. They felt especially uneasy, perhap3, because the two on-

site researchers were themselves Hispanic. Entry had originally been

negotiated by a Hispanic graduate student at Harvard University,9 who

had previously taught at the school. Tho ,-att,1--(qmPr 4-11

school principal, a Black American with experience in Hispanic com-

munities, and who is married to a Puerto Rican. School officials re-

garded the association with Harvard as a plus, but Anglo teachers seemed

to regard it with sarcsm and indifference. In retrospect, Maldonado-

Guzman feels that presentations to the school faculty would have had

better reception had they been made by Cazden and Erickson, who are

Anglo and well-known authorities, rather than by Carrasco and himself,

who are Hispanic doctoral students. Anglo teachers might have felt

more willing to trust Angle researchers with whom they shared ethnic

co-membership, and whose status as researchers they could recognize.

The rola of the participating Chicano teachers in developing trust
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among the Anglo and Black teachers in this charged political situation

has been very important In the absence of the researchers, who cart,

out data analysis at Harvard and Michigan, the participating teachers

continue tc explain the ,,roject to their colleagues, argue in its

favor, .istain the relationship with the principal, and develop rela-

tionships with the Anglo dad Black teachers. They have also undertaken

other negotiating tasks for the project, including contributing to

project presentations to the school faculty, building links between the

project, parents, and the larger community outside the school, monitoring

the questionnaires distributed to other teachers, and negotiating agree-
/

ment with Anglo teachers at their school as well as at a second school

for Lid,sroom videotaping (as part of the Cross-Cultural Ethnographic

Study of Bilingual Classrooms project funded by the Ford F undation,

,,nick will extee,A the work of the BCIP) .

Our experienc. In research suggests that members of the site are

often more open to people who they can trust on the basis of co-member-

ship--that is, shared sociocultural or ethnic characteristics (Erickdbn

1975). Maldonado- Guzman and Carrasco's co-membership with Chicano

teachers is a good case. So is Watson-Gegeo and Gegeo's research among

the Kwara'ae in the Solomon Tslands, ;Thera Gegeo is a native speaker of

the language and a member of the culture, and Watson-Gegeo has married

in. However, co-membership--even that of common ethnicity or kinship-

by itself does not guarantee entry or trust. For example, Hispanics

frequently regard fellow Hispanics -ith graduate degrees as having sold

out to Anglo per:-.pectiyes and values, and may deny them access to a

research site. Sometimes the mere educational advancement of an ethnic
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co-member, therefore, is looked upon as a way of leaving or betraying

C ethnic community. Gegeo has faced another common problem, of

jealousy from friends, relatives and others who rese- 'pis rise in

status through higher education.

It is important, therefore, that insiders who have been outs...de for

some tima re-establish their primary identification as insiders, and

L?proach appropriate people who have key roles in the setting during

the negotiating process. The public meetings held by Watson-Gegeo and

Gegeo in the Solomons helped to bring this about, as village meetings

are the traditional way of obtaining informed consent and initiating a

new activity. They have also enlisted the assistance and advice of

leading elders in the district, by forming a committee to participate

in the research. Gegeo has gone to great lengths to show how the

research will benefit people locally, and to demonstrate that his

primary loyalty is still to his own village. Watson-Gegeo has shown

her willingness to become an insider by taking up the cutlurally appro-

priate roles for married Kwara'ae women.

Tn some settings, the history of political and economic conflicts,

competition, or ethnocentrism among groups may prevent entry by re-

searchers of particular ethnic identities. For example, the racial

situation in the United States and the socio-economic status of

minorities sometimes mitigates against Anglo researchers in minority

communities. Clem Adelman and Saville Kurshner, British researchers

who have conducted a study of racial attitudes in a Black school in

Boston over the past two years, report that they felt they had little

problem gaining entry to the school because they are British.
10

They
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argue that had they been Americin, access would have been difficult to

gain because Blacks would have felt threatened by speaking openly about

racism to whites who they perceived as parties themselves to the racial

conflict. Similarly, Maldonado-Guzman has found that Puerto Rican

groups and communities in New York are highly suspicious of Anglo re-

searchers.

The examples we have presented so far indicate that negotiating

entry for a research project is an ongoing process that continues until

the final research report is delivered. All three of us have experi-

enced special problems when returning to a research site after a hiatus

of several lonths,
li

or when the nature of the project itself changed.

Establishing good working relationsl- ps with people in the setting

(discussed below), such that participants can feel a sense of partner-

ship, is an ethical as well as practical way to keep the netotiating

process open.

Finally, another political concern in settings is the disposition

of the research findings towards programs and policy. Researchers,

people in key power roles in the research site, and practitioners all

need to be involved in action and policy resulting from a research

report, in order to insure that findings are appropriately used. Often

the goals and outcomes of research are distorted or totally altered by

policy makers who design programs that reflect how detached they are

from research sites. Researchers must recognize that with the assurances

they give and the trust they build in a site comes an expectation that

there will be some concrete response to the needs of the setting through

their research. We pose this as a problem research teams need to address,
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even though we are enable to offer solutions. We are very clear, how-

ever, about the outcome of ignoring local needs or of the inappropriate

application of research findings. It is increasingly the case today

that researchers are denied entry into settings because many communities

and institutions feel that outside researchers have exploited them. They

are suspicious of research that they do not initiate themselves, or that

is not focused directly on local needs. And they ace also aware that

research that "sounds good" frequently ends up being inappropriately

applied or not used at all.

Resear: her- Practitioner Relationships and Roles

When researchers enter a setting, such as a classroom, to study what

is going on there, they themselves become a part of the social organiza-

tion for a time. While busily engaged in sorting out how role rela-

tionships are played out among people in the setting, the researchers

are also engaged, whether consciously or not, in building relationships

themselves with the participants in the setting. In fact, a mutual

investigation is going on, in which the degree and quality of trust

that a setting'; participants evolve towards the researchers is being

shaped and tested. We have found that trust especially depends on clear,

mutual understandings of each person's role, and the rules, rights, and

obligations that go with it. Gur discussion of researcher-practitioner

relationships is organized around the three basic models for researcher-

practitioner roles found in social science research today: the researched

as subject, the researched as informant, and the researcher and researched

as full partners.
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The most traditional model for researcher and practitioner roles

is that in which the researcher is in complete control of the project,

and practitioners or other persons in a setting are viewed Po subjects

of the research. One result of this model is that all of the methods

or investigative procedures used in data collection and all of the in-

terpretations made in data analysis are those of the researcher. Such

a model is typi:al of experimental and quantitative research, but its

most extreme form is rare in ethnographic research today; in particular,

interpretation of ethnographic data requires enlisting the assistance,

feedback, and knowledge of practitioners on a much more equal footing

than is implied by this model.

An intermediate model for researcher-practitioner relationships

has researcher and practitioner collaborating in various ways through-

out the project. Here the practitioner does not play an important role,

if any, in research design and selection of method or technical pro-

cedures in the research. But he/she does play an important role in

suggesting questions and issues to explcre as the research evolves;

providing the insider's (emic)
12

interpretation of issues, situations,

and interactions during data analysis; and developing good public re-

lations for the project in the set'ing. The practitioner in such a

model is an informant whose inside knowledge of the details and meanings

in all aspects of daily life at the setting is crucial to the ethnographer's

ability to create a comprehensive description and analysis of the data.

As informant, the practitioner is a colleague to the researcher, but

there is nevertheless a clear distinction between their roles (Florio

and Walsh 1976). In particular, it is the researcher who writes the
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final report, determines how findings are explained, selects what is

to be emphasized, and continues representing the findings through pro-

fessional presentations, lectures, and publications. The practitioner

may have veto power over reports or wording in them, and may comment on,

object to, or be allowed to modify certain interpretations. Ultimately,

however, publication is in the hands of the researcher.

All three of us have conducted our research with variations of the

"practitioner as colleague/informant" as the underlying model. When

one or tw, persons in the setting serve as close confidantes, anthro-

pologists refer to their role as key informant(s). For instance,

aeason established a close working relationship with the psychologist

at the institution in which he spent two years observing interactions

between severely mentally retarded individuals. As a trained observer

of behavior with special insight into mental retardation, development,

and learning; a a member of the setting who moved in and out of the

ward during the week (thereby maintaining an independent perspective);

and as one who occupied a positioa between that of the supervisors

and the primary care-takers, the psychologist was in an excellent

position to evaluate Gleason's interpretations of the residents' be-

havior, and gauge their importance. Similarly, the researchers in BCIP

developed close working relationships with the two teachers in the class-

rooms they videotaped. As discussed earlier, the teachers performed

public relation; and organizational functions for the project at the

school, and were involved in data analysis with the researchers. In

Watson-Gegeo's classroom experience in Hawaii, she formed cclleagueal

relationships with the three teachers involved, but her key informants
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were four six-year-olds, w1 assisted with taperecording, interpreted

events as they occurred when Watson-Gegeo seemed confused, and some-

times translateL 1),:gin phrases and Hawaiian words into Standard English

for her. In Lae Solomons, Watson-Gegeo and Cegeo have developed key

informant relationships with several individuals wno are culturally

knowledgeable, and who see the work as extending their own educations.

When the researcher and practitioner are colleagues, they also often

become friends. Over time, bonds rooted in trust ana shared work be-

come very strong. Each may come to feel that they share a deep mutual

understanding, a common sense of the important issues, and an open atti-

tude towards exch,:nging information. But the researcher must judge what

levels of sharing the cultural and socio-political situation of the

setting permits. On the one hand, a close relationship of concern and

trust may allow the practitioner to address issues that in other rela-

tional conditions would be avoided. On the other, the informant may

avoid issues or obscure information with a view towards protecting the

researcher, or '_heir close mutual relationship. Because our research

is often actin- oriented -- directed towards improw.ng practice in some

way--we have been especially concerned with helping practitioners tc

feel self-confident and willinl to discuss potentially threatening

topics, especially when research findings im:15, the need for changes in

practice. For example, Maldonado-Guzman is currently studying differen-

tial treatment of students by their teachers, in the BLIP project. He

has found that this issue, normally very difficult to raiae with prac-

titioners, has been approachable with the two teachers because of their

established trust in the research team, the guarantee of anonymity

690

7U;>



0-iginally given them, and their own desire to improve their teaching.

In fact, the opportunity to learn gore about their own teaching has

been one incentive in keeping them involved in the project. Maldonado-

Guzman has found them willing to undertake probing, unstructured inter-

views and detailed questionualies on diffet eniial treatment, thereby

providing extremely useful complementarj data to the videotapes.

For ethical reasons, as well as for the "practitioner as research

colleague" model to work well, researchers must be willing to be straight-

forward about all aspects of their work. As the research develops,

therefore, they live an obligition to explain what the research foci

are, the sorts of questions and hypotheses being generated, and what the

researchers are after. The argument has been made that to become too

close to informants, and especially to tell them about the research in

detail, is to bias the situation and thereby affect the resulting data.

But in our view, practitioners and other informants will always

evaluate and reflect on what they see researchers doing. Their close

observations will lead them to draw conclusions about what they think

the researcher is looking for. If they conclude that the researcher

has misled them, their sense of trust in the project will be destroyed,

and they may attempt to alter their behavior to sabotage the findings.

On the other hand, they may be eager to help the reseatcher along by

altering the r behavior so that things come out the way they think the

researcher wants them to. Tt is therefore naive to assume that by

obscuring the thrust of the research from practitioners, one is pro-

tecting against biasing their behavior. Our experience has been that

in an ongoing setting where c ents are happening rapidly and are complex
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In nature, such as in the classroom, that although practitioners may

attempt to alter their behavior at first wher the researcher is present,

such biased behavior, are short-lived. The pressure of relationships

already established with other members of the cetting, as well as the

neen to maintain continuous interactions, quickly results in people

returnin,; to their previous, more natural behavior.

The third model for researcher-researched relationships is the

practitioner as full partner in the project: involved as an equal

partner from the beginning, from initial planning through the delivery

or pubiicaticn of the final report. This model has been refLrred to as

interactive research, or participatory research (e.g., Cain, in press;

Tirkunoff, Ward, and Griffin 1979). One possible goal of this model

is to put research tools and skills into the hands of practitioners

or members of communities themselves, so that they can conduct research

on their own after the project is completed. Another is to demystify

the research process, and to remove the status differences between re-

searcher and researched. Still another is to guarantee that a research

project will take the direction that people in a setting want, so that

their issues and problems will be addressed This model developed out

of ethical and practical considerations associated with research and

development projects, and action research.

Watson-Gegeo was involved in a project following this model durir;

hor Le:-..nre at the East-West Center im Honolulu. The East-West Center,

a federally-funded educational institution mandated to carry out projects

that promote bet_ter relations between countries in Asia, the Pacific,

an.! North America, requires all projects to be carried out by
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International teams. Watson-Gegeo found that in practice, this often

meant that researchers from the Center designed the project with minimal

input from Asian or Pacific colleagues because of the problems of inter-

national communication, and often because foreign governments were

unable to free experienced researchers from their other duties to begin

new projects. In a sociolinguistics project she co-coordinated (on

behalf of the Center), eight countries in Southeast Asia had assigned,

as principal investigators for their area, young scholars who were

trained in linguistics but not sociolinguistics. 13
Watson-Gegeo and

co-coordi:-.ator P. W. J. Nababan found that the full participation of

these principal investigators was facilitated by providing an intensive

eight--eek workshop in sociolinguistics for them, focused around the

intended goals of the project. We feel that this experience indicates

some of the complexities of interactive research, including the need

for very careful planning and appropriate training if practitioners

or other participants are to have a truly equal relationship with re-

searchers.

As suggested earlier, the researcher-practitioner relationship may

also be affected by co-membership, that is, shared cultural, ethnic,

geographical, class, professional or other group identities. Maldonado-

Guzman and Carrasco found that their Hispanic ethnicity, as well as

the commitment to bilingual /bicultural education they shared with the

focal Hispanic teachers of the BCIP project, were central to the strong

sense of trust and community that developed among them. Teachers or

other professionals often express that they are more likely to give

credence to a research effort in which the researchers have had practical
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experience in the very activities they are studying. Both Maldonado-

Guzman and Carrasco had classroom teaching experience before the BCIP

began. Gleason had broad professional experience in special education

prior to undertaking his study of residents' interactions on the ward

for severely retarded individuals. Professional co-memberslip is im-

portant to givitm practitioners assurance that the researchers will

understand the problems practitioners face in their work, and the per-

spectives, methods, and technicp,es they employ based on their training

and experience.

We turn now to some general aspects of the researcher-praccitioner

relationship, before looking at interactions within the research team

itself. A researcher entering any setting must ask, "How should I con-

duct myself as a partner in this setting? How should I carry out the

research, and show respect for the roles and relationships already on-

going?"

Whatever the researcher-practitioner relationship model, we have

found that the following four characteristics of reciprocity reed to be

clearly stated and agreed to by the researchers and members of the

setting, both for the sake of fairness to each side, and for the

quality of the research.

First, the researcher has an obligation to the practitioners or

other participants in the setting to be as unobtrusive as possible in

data-gathering, such as tape or video recording. This means consulting

with participants before selecting places from which to record, so as

to not interrupt the regular flow of activities there, or be in the

line of traffic.
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Secondly, there must be an understanding by all that the researcher

will cooperate with the teacher or other practitioners in the everyd-y

life of th setting, and will maintain good relations with all of the

participants. For example, children should be treated as participants

and not as subjects. By cooperating in the everyday life of the setting,

we mean not getting in the way, not interrupting when. for example, a

lesson is going on in the classroom, agreeing to move or change activi-

ties if the practitioner requires, and in general, respecting the fact

that most settings are workplaces for the participants. We also mean

that researchers should assist in useful ways that do not cause a major

disruption of the research. For example, we have all done favors for

the teachers or schools in which we were carrying out research, such as

helping to carry equipment or even lending equipment, going along on

field trips as an adult monitor, helping teachers give a party for the

class, cleaning up the room after school, and assisting children with

their lessons--or tying their shoes.

Thirdly, the researchers need to be sure that in a long-term

proje,2t, relationships are maintained by regular visits to the site.

Visics and talks with other participants who may not be direcly involved

in the research are important, too, as Maldonado- Guzman has found. In

this way, the participant, in the research, the school officials, and

others can be kept abreast of the direction and evolution of the

project, as well as be reassured that the researchers have a continuing

genuine interest in the setting. When, on the site to collect data,

researchers should be willing to socialize outside of the setting with

the participants; getting to know participants well helps both sides
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to feel more natural and familiar with each other in the setting.

Fourth, participants' time spent in the project must be reimbursed

in some way. In Watson-Gegeo and Gegeo's work in the Solomons, primary

reimbursement is made in the form of money, and gifts of food, tobacco,

household goods, er cloth. But reimbursement can be made in other ways.

In the BCIP project, reimbursement has been made in several ways: work-

shops for teachers to explain the process and results of the research;

participation by teachers in professional conferences and university

seminars, for their professional enrichment; and cash reimbursement to

teachers for time spent answering questionnaires. The BCIP has also

obtained instructional games, guides for teaching bilingual classes,

books, and even purchased Mexican pastries for the children in the school.

Watson-Gegeo and Cegeo have offered village lectures and conferences

on aspects of their work, such as Kwaa'ae phonology, and plan a series

of village lectures on health care when they return to the field next

ye-r, in response to people's requests for some kind of adult education

program.

So far we have taken "researcher-practitioner relationships" to

1,fer to relationships between the research team and practitioners ksuch

as teachers) in the setting. Now we want to focus briefly on relation-

ships within the research team, between researchers and the media

specialist as practitioner. We have argued that when a media specialist

is brought into a setting to videotape, it is essential that he/she

understand the overall nature of ethnographic research, as well as the

specific goals and questions of the immediate project. One problem

that Gleason and Watson-Gegeo (in the Homemaker Research project) have
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experienced is that media specialists have often been trained in particu-

lar non-ethnographic methods of taping, and in some cases, in artistic

lodes of using the c,'mera and editing tape. They may not be sensitive

to the needs of ethnographic research, or to the subtle kinds of inter-

actional sequences ethnographers are looking'for.

For example, after he identified a play sequence in which two resi-

dents on the ward exchanged a toy, Gleason decided to have a videotape

made to facilitate detailed analysis. Media specialists at the school

were called in, because Gleason felt that if he operated the camera him-

self, he might bias the focus on particular events or sequences of

interaction. He assumed that if the media specialists arranged the

camera, they would conduct the taping with the least bias and the best

technical results. Gleason specified that the camera should be placed

at one end of the ward, and allowed to run in order to capture the

spontaneous events occurring among the residents. But the media

specialists were accustomed to filming a population with higher abili-

ties, in diagnostic prescriptive settings. They expected that a toy

when given to a chile would be played with immediately. When this did

not happen, the media specialists took the toy away and handed it to

another child, thinking that this would help initiate interaction. As

a result, there are no scenes on the tape when the camera was left focused

long eiough on a particular child with a toy to replicate the events of

play documented in Gleason's field notes. Despite Gleason's original

careful explanation, the media specialists could not adjust their time

frame and expectations to the long period required for a severely handi-

capped child to initiate interaction with the toy. Further, the media
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specialists hid difficulty accepting the fact that what Gleason wanted

) capture en tape went on during rest period, while tale teaches were

not present. They assumed that nothing would go on, and when play

events did not immediately occur at the beginning of the taping, they

grew restless. As a result, what they did tape confirmed their initial

expectations that these residents "did not do anything." Gleason

realized in retrospect that the media specialist and researcher must

have a clear understanding of one another's assumptions prior to taping.

In this case, the misunderstandings became evident only after viewing

the first- tape. Modification of subsequent recording sessions could

presumably rectify the situation, and clarify the assumptions.

Data Gathering and Analysis

Relationships within the resear-h team, and between the researchers

and Lire setting's participants have an important impact on data gathering,

as we have indicated. Earlier we pointed out that :.he quality and nature

of the data collected is dependent on relationships the researcher has

built with participants, including how the focus and purpose of the in-

vestigation is represented to them. To emphasize this latter point

here, %To want to return to Gleason's videotaping efforts discussed above.

Gleason/ad explained to the psychologist and the attendants on the

ward that the taping session was to be conducted during a normal rest

time, with the equipment introduc)2d as unobtrusively as possible. But

the resulting tapes revealed very different conditions. The mats on

which residents usually played or rested had been repositioned. The

attendants had cleaned up the residents and changed their clothes,
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which was not a routine practice for that time of day. Residents had

been selectively positioned near one another, something which never

happened during rest period. In fact, during a normal rest period the

residents are separated and told to be quiet. Moreover, selected toys

had been placed near or beside them--namely, the toys Glea :on had

earlier identified as favorites of the residents. This was a startling

change, because usually residents did not have toys given to them.

Another significant change was that the psychologist and the

attendants, along with two cameramen, were all standing or sitting in

the background, watching the residents. This must have seemed stra:ige

to the residents, who ordinarily were alone during rest periods.

The tape also revealed that rather than allow residents to play

or not play spontaneously, the attendants and psychologist attempted to

"get things going." On tape, an attendant's hand can be seen adjusting

a toy, for example. At one point the psychologist picked up a resident

and repositioned him, apparently hoping to initiate an interaction that

she and Gleason had both observed earlier. The boy was startled at

'being moved, and made no at-empt to interact; ae sporadically swung the

toy--which had been given to him. The type and quality of the behavior

Gleason had expected to capture on videotape was lost due to the many

disturbances in the routine caused by t1-.e videotaping session, which

seemed to quell the residents' initiative.

Gleason realized later that he had failed to communicate the

fundamental shift In hi own way of looking at what the residents were

tiling, and the imp17cations that this shift held for data gathering.

that shift involved the time frame in which residents initiated and
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completed play sequences with each other. Because a single play sequence,

such as the patterned exchange of a toy between two individuals, required

more than an hour to occur, and took place in phases separated by long

intervals, onlookers not accustomed to the intensive observation Gleason

had carried out over long periods quickly concluded that nothing was

going on.

Gleason's experience underlines the value of closer relationships

between the researcher and setting participants, as well as the need for

researchers to cooperate with participants in developing strategies for

controlling for videotaping-related variables that upset or disturb the

very everyday routine the researcher wishes to record.

In Gleason's case, the residents he wanted to videotape were dis-

turbed by the changes made in their everyday routine by attendants,

the psychologist, and the media specialists; their behavior was not

biased by knowledge of what a camera is or what being recorded implies.

In classroom situations, however, children do at first react to the

presence of a video camera or tape recorder by playing to the camera- -

mugging, gestures, and other acting out behavior, for example, is seen

on the first few tapes in the classroom made by the BCIP. Watson-Gegeo

experienced the same kinds of reactions among the Hawaiian children

she was tape recording. Adults may at first either fear a microphone

or camera, or play to it, too. How, then, can ethnographers get natural

data when using electronic media in research settings?

We have found trust and familiarity are important factors in helping

participants not to be distressed or disturbed by recording. Trust

relationships mitigate against participants seeing the camera or
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microphone as threatening. Equally important is becoming habituated

to the presence of the researchers and the equipment in the setting.

When participants feel confidence in the project, and are familiar

and comfortable with the presence of researchers, they soon come to

ignore the equipment And resume being themselves in their everyday

life. As a control for the early effects of recording, ethnographic

researchers normally expect to discard or set aside the first tapes

made in a situation if they show biased effects.

In an ethnographic project, data collection and data analysis go

ion simultaneously while the researcher is in tha field. Because

ethnography is a generative process, researchers are engaged in con-

tinuous analysis from the bo;!inuing of entry negotiations. Spradley

(1980) points to the cyclic n-tcre of ethnography: the ethnographer

enters a setting. observes and asks questions, writes down accounts of

the observations and statemeris of participants into a record, analyzes

Ind reflects on taP da,:a, comes up with new questions or new refine-

ments of the same questions. :;oes back into the setting for more data

collecting, and so on. A mai;r task of ethnography is learning to ask

the right questions, that is, the questions that make sense of the

data in all its contextual complexity.

The simultaneity of data collection and analysis in an ethnographic

project makes it possible for participants in a setting to help the

researcher formulate questions and interpretations. A primary goal of

ethnography, as we have' mentioned above, is to achieve something close

to an emit understanding, of events and behavior in a setting--that is,

an insider's perspective on the rules, meanings, and modes of
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interpreting behavior that participants in a setting share. One way

is continuous informal meetings with practitioners (as in the BCIP project),

_end frequent and focused conversations with setting participants (which

have all done). Any informal situation may serve as a context for such

discussions. Another way to help bring-about a convergence of the etic

perspe(tives of the researcher with the emic perspectives of the partici-

pants is to review data together. Maldonado - Gutman and his colleagues

have held videotape viewing sessions with the BCIP teachers, for example.

Viewing sessions with the teachers are used to expand the audio-visual

record of the videotape. By expansion, we mean that the teacl-rs can

fill in background information about participants on the tape, reflect

on their own motives and intentions in an interaction, give a history

of the interaction prior to the beginning of the tape, explain how they

interpreted what was happening at the time, and reflect on the meaning

of their own and others' behavior. This mode of data analysis brings

important new information to the researcher not usually available,

since people's recall of interactions are usually insufficient for

microanalysis.
14

Aug important function of viewing videotapes together may be to

correct the researcher's m_sinterpretations of events. In one viewing

session with the BCIP teachers, Maldonado-Guzman asked one of them why

she had been so unfair to a child by asking him to go to the back of

the room, rather than allowing him to work with his mother (an aide

in the classroom), who was assisting a group of students. His choice

of the word "unfair" showed that he had automatically evaluated the

teacher's conduct according to his own values, based on what could be
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seen on the tape. The teacher replied, "Dammit, didn't you see what

he was doing?" She then explained that the child had been interfering

in her work with the group, out of the camera's view, by marking up the

booklet that the teacher was using to guide a reading lesson.

The example just discussed involves an insider's perspective when

the outside'ebserver's view is in some way obstructed. In this sense,

the teacher was clarifying the actual event that took place for the

observer, who was not physic_:]; n a position to see the event

accurately.

But there is another more important sense in which the insider's

perspective must be obtained. It would be possible to write a

descriptive account of a setting and the activities that go on in it

without eliciting the participants' own background understandings or

interpretations of what occurred. Such an acount, however, would not

be ethnographic because it would fail to explore the participants' emic

levels of understanding--shared knowledge of interactional rules, of

procedures for interpreting behavior and events, and the assumptions

and expectations with which they approach events in the setting.

Ultimately the ethnographer will base the final etic anllysis on emic

concepts and categories discovered in the field.

However, the problem for "insider" members of settings is that

much of their cultural knowledge is tacit and therefore taken for

granted. For example, social rules for how close two people stand

together when conversing, how to behave properly as a student in the

classroom, or ways of nonverbally showing approval of a child's be-

havior are taken for granted by co-members of a cultural group or
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setting. People assume that everyone behaves as they do, and when asked

may find it hard to explain the patterns and rules that researchers find

interesting. This problem exists for co-member researchers as well as

for setting participants not trained in research. For example, Maldonado-

Guzaan and CatrLsco have been surprised to find that in analyzing the

Chicago classroom tapes, they often overlook patterns in behavior that

intrigue Cazden aid Erickson. As cultural insiders, they are so

accustomed to Hispanic styles of behavior that they themselves take

many patterns for granted, or fail to recognize certain behaviors as

patterned. Thu BCIP research team of two Hispanic and two Anglo re-

searchers has therefore proved to be a very creative and fruitful ex-

perien,e, in which emic and etic perspectives contribute to a much more

complete analysis than either side might have produced individually.

Watson-Gegeo and Gegeo, as insider and outsider researchers,

engage in continuous discussions on theory, method, goals, and out-

comes while in the field, and later during final write-up. They have

developed a format for discussions that leads to successive expansions

of interpretation, leading out from behavioral descriptions of events

they have both witnessed, and that respects the perspectives of both

points of view.

Even when cultural insiders become consciously aware of patterns

that they normally take for granted, they may not think of the patterns

as reportable--that is, they may consider them trivial or so obvious

as not to be worthy of conversation. Insiders may not realize that

outsiders cannot "fill in" the missing relationships or interpreta-

tions Implied by a phrase, allusion, or partial statement of a r',.ie.
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These links have to he made fur the outsider if the behavior is to be

understood. An example occurred in Watson-Gegeo and Gegeo's Solomons

project in 1979. The mother ni Gegeo's sister-in-law came to a village

feast and gave a formal speech, partly on behalf of her son, a local

priest who had frequently visited Watson-Gegeo and Gegeo during the

field project. Afterwards, Watson-Gegeo went to shake hands with the

woman, because this was their first Meeting. As they took each other's

hand, the woman sail in English, "Father James is my son. Do you know

him?" Watson-Gegeo assured her that she did, then returned to where

Gegeo was sitting. She reported the woman's exact words to him, and

he nodded, affirmatively. No more was said about the incident until
4r

more than a year later, when the two researchers were working on

transuriptions of the speeches given at the feast. At that point,

Watson-Gegeo cur, rte in passing that the woman had been kind to try

to speak English when it was so difficult for her. Gegeo reacted in

surprise, saying that she knew English very well, and questioned why

Watson-Gegeo had made shch a judgment. It turned out that Watson-Gegeo

and Gegeo each had very different interpretations of the interaction.

As outsider, Watson-Gegeo thought that the woman was trying to say

"Father James is my son. Of course you know him," or "You know him,

don't you." Rut as cultural insider, Gegeo knew that she was using

the English word "know" as a Kuara'ac speaker would use its equivalent

in Kwara'ae, to meon th, special kind of knowing that can only exist

between kin, with all of the important cultural implications that go

wita that The woman wanted to be sure that Watson-Gegeo knew her son

in that way.

SOS



These examples point out the need for outside researchers to help

raise the consciousness of insiders to what they already know, and to

assist them In leprning how to tall up their cultural knowledge,

explore it, and communicate it. Another aspect of ethnographic research

-,hown here is that such rcsenrch requires a great deal of patience on

tho part of researchers, and a willingness to return again and again to

participants in a setting, to refine their mutual discussions of emic

meanings and interpretations. Exploring the researcher's own emic levels,

especially when researchers and participants are not comembers, may be

a way of helpin insiders to make explicit and compare theirs.

Conclusion

Our concern is this paper has been to irdicate some of the com

plexities of doing research in a field site. We feel that all members

of a research team must understand the nature of ethnographic research,

and the political, relational, and analytic issues that emerge in

crrying out longterm research on the everyday activities in a setting.

As recording technology becomes increasingly more sophisticated, media

personnel will be increasingly involved in researci tear-;. Even when

media specialists are to be brought in to videotape or do other work

during one component of a project, we feel that they should be involved

with the team from the initial stages of planning.
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FOOTNOTES

1. The Bilingual Classroom Inteiaction Project, housed at Harvard

University, is funded by the National Institute of Education

(1978-1981). Co-principal investigators are Frederick D. Erickson

(Michigan State University) and Courtney B. Cazden (Harvard Uni-

versity). With Robert Carrasco, Maldonado-Guzman has been a pri-

mary researcher in the project, and Watson-Gegeo has served as con-

sultant in sociolinguistics. Data collection has taken place in

Chicago.

2. The Ethnography of Communication S.ludy of Socialization Project

has received funding from the National Institute of Mental Health

(1978-1979), the Milton Foundation (1978-1979), and the Spencer

Foundation (in three grants, 1978-1979, 19;9-1980, 1980-1981).

It involves ethnographic and sociolinguistic research among the

Kwara'ae of Malaita Island, in the Solomon Islands. Principal

Investigator is Watson-Gegeo, and David W. Gegeo is researcher.

3. The Homemaker Research Project, which involved qualitative re-

search on homemaker/home health aide training classrooms and in-

depth interviewing, was funded by the Massachusetts Board of

RegionalComalunity Colleges and the Massachusetts Department of

Public Welfare (March 1979-June 1980). Watson-Gegeo served as

methodological consultant.

Research on Hawaiian talk story carried out by Watson-Gegeo in

classrooms and Hawaiian peer groups, was supported by the National

Institute of Mental Health (1970-1971).
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5. New federal guidelines liberalizing conditions under whirl- informed

consent must be obtained will go into effect in July 1981.

6. For example, in the BCIP project, formal permission to conduct the

research was obtained from the Chicago Department of Education,

the principal of the school, the parent-community organization,

the teachers, and the children's parents.

7. Gleason obtained formal permission from the assistant superinten-

dent, the director of the building, and the supervisor of tha ward,

prior to beginning his research. In keeping with federal guide-

lines, he informally explained his research to primary caretaker

staff and others on the ward of the large state school for the

mentally retarded, where his research took place.

8. Maldonado-Guzman is consultant for the Ethnographic Study of

Migrant Children in Boston and San Juan Puerto Rico project,

funded by the Ford Foundation. Ti-e principal investigators are

German Diaz 114rez and Lucia David. This project is one of two

carried out under the umbrella project Harvard-University of

Massachusetts Ethnographic Study, funded by the Ford Foundation;

principal investigators for the Harvard portion are Maldonado-

Guzman, Robert Carrasco, and Courtney Cazden.

9. Arthur Vera.

10. Stated in a workshop at the University of New Mexico, July 1980,

Albuquerque, New Mexico.

11. Gleason found that ne,irly the entire administrative staff had

changed when he returned to the institution the second year,

after a break c,f a few months. It meant that he had to negotiate
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re -entry at ail the levels involved in the original negotiation.

Watson-Gegeo had a similar experience in Hawaii, in which personnel

had not changed, but the social organization of the setting had

been entirely altered. She and Gegeo also find that each time

they re:urn to continue their research in the Solomons, they must

begin all over again, and negotiate entry at all levels of govern-

ment as well as with the villagers with whom they work.

12. Emic (adjective) refers to interpretations of rules and meanings,

including concepts and categories, from the sociocultural insider's

point of view and "native" knowledge or understandings. It is

contrasted with etic, which refers to concepts and categories

applicable to comparative analysis, used by the researcher who is

a cultural outsider (or who takes that stance for analytic pur-

poses).

13. The Sociolinguistic Survey of Southeast Asia project was a joint

effort of the East-West Center and the Regional English Language

Centre, Singapore (1972-1976). Watson-Gegeo served as co-coordi-

nator, with P. W. J. Nababan of Indonesia, from 1973-1975. The

project was terminated prior to collecting any data, when political

events in Laos, Cambodia, and Vietnam forced their withdrawal.

14. Videotape viewing sessions with the teacher may be held while

the data are being collected or after all data have been gathered,

depending on the objectives of the project. The first strategy is

used when the goal is to affect teaching practice, or in inter-

active/ participatory research. The second strategy is used when

researchers are concerned with capturing naturally-occurring behav4.or

unaffected by mutual analysis after each event or session.
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)13grans of all types are f''equertly used ir texts and otrie,-

ferns irstructiaral m3t-H-ial. Ur far turately, the way ir which
tries diagrams 3r a -desired \otter leaves as much to IT spired

-;J-ss--.4:)rk -33 it does to s-,zu prirciples Df irsrruetior ard
irstructioral desigr. Ahile it is true that or .nary accasiors
diagr ems prepar ed ir this way car do a 2,00d job of irstructirg
studerts it miry areas, all too after this is rat the case. This

is oecause there has beer little empirical research or the

effectiveress var ious types of diagram, ir qnich the unique

features of diagrams have beer cortrolled experimertally. As a

result of this, there are few specific prirciples far the ,lesigr,
preparatir and use of diagrams that have a basis in sciertific

research. The purpose of the studies reported ir this paper was

twri-fall: to idertify some of the relatiar ships that exist
oetwe ?r the unique properties of diagrams and var ious aspects of

cognitive processes and 'earring; ard, subsequertly. to derive

prirciples from these re.latiorships which would direct the desi-gr

and use of diagrams ir the classroom.

The urique. prop?,-ties af diagrams car be discussed ir four

diff,arert oortexts. The first of these :or sists of the special
ways is welch diagrams corvey iriDr.natior. Diagrams differ fr-,m

text ri from realistic pictures is a runber of impiTtart ways.

4hile, like text, they are capable of prsertirg irfarmatiar in

writter verbal farm, the wr itter lar-u;_ie they c,-,rtair is usually

73.6
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highly i:)br evi3Led, -3r i arr ar; the 31? ir ways that expes

the -a iea1 relatiii:rships anon!, iJeas ay 'nears of spati-31 layout

rather that through syrtax. Thr exploltirg the spatial
Jener sior , liagrams therefore. r esemble pi:tures. But they Jo s-,

arty 17.3 a linitci degree. To begir with, the cc)rcebt...iii'i do,rairs

that they represert are frequartly quite abstract, such as "The

Jitrogcr Cycle", with the result that ary isomorphism they

with a ionair of ref:rerts is logically rather tnar

icor icaL 1 y jet ivei. Also, taker as a 'on") L e , the purpose of

liagrims is usually to teach corceptual r platiar ships rather tnar

to teach iier tificatioc. This gives a prior ity to corceptual

structure rather to realism. Diagrams therefore exhibit

properties of D:.th text aril pictures, and as such are "l-igical

pi:tures" of the type Jescribed by Krowttor (1965). The ability

of liagrans t ) teach corceptual orgar izatior has beer si.orfirmed

by Grcpper (1970). The alvar tages of expreissirg logical

relatiar Ship:3 spatially has beer irvestigated by mar y

a- s It his beer fourd, far exiaiple, that the us,?. of

"spitial par alo; lc" ir the solutior af syllo;isins, where the

Syl1 ,J isms r preser tel as liagri-ams ir

relate e iisplayei spatially, ipr iyes the ability f

1.earret 3ialve the sylloi_,Isms, (Je

1T) ) ; Liar -L Air ir :;tice friar , ( 1") .

ar I r13r iel ,

ie: r I port,ext withir cat t Jiagr ris try .1,:-33

th It tri->y relate th, t, ,xt lr ahich tney . Tr m

71.7
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str..katibr ( but rut ree_esuar liy expel iner tali situatiars,
iiagr aris "ire emPeeidei :r sum= f5rm textual pres3rtati.-ir . Tr

'nary lr star -es, t:;.r e is a e tair t of rethr jar betweer

the iagr-ani air.; tn 3 text, 3- 3 this, li,;e ary farm of reduriarey,
ter is t iaiprc'ie retertirir. ,,,ever, matters e r always as

straizntfbr us this. Arier s-ar 1970) ari Samuels (1973) have

path 3,.3gestei t-nt the presart3tiar of two irstructiaral 13

3.):`11 as =I iiagram ar 1 text, ibes r --ec.essar ily guar ar tee better

learr irg. Lear rers terd to exert the least amc'urt of ?.ff--)rt

reee.-1 ta 1earr. They will therefare tat-J. to pay atter tibr to

the mast lar .ned ium, text, ar less attertiar ta the
hair am, ar the assumptiPr that they ear get all the ir farmatiPr

they reed fr,-)1 the text. Such ar expactatiar lr learrer s is

ir tly reir farcei by what Olsor has called "the liter ate bias
sc:-Kalir (197P , ar i empirical supp)--)r t far the pherprnerpr

WA 5 f-)ur br e of the stulies i iscussel ir mor e Jetail below

1:)1.111,-,y, 1976).

The thi-1 ebr tex t withir t-) examire the properties bf

11.11.y Irv-A/es their ability ta lir atter tiar . Mere are

it f3e t cnr ee aspects ta this. The fir st his ilrea-ly peer

he I up-)r. r e 1-17r d'il3 pre ser -ir I y the abbr ey

e4)3 art of text, after -"it' la01 sist in; ,bf sir;r,le war is,

they arc hi y npl f a1 r epreser tat iar s f c,-)rcept -1,Pm ilr .

A; i r -caul at this, the 'Jesigrer a.ns has a ),,re31-, I' -re-

)r. Ur- 1 \par di it, pirtieul s are hi -Thl ughtel ir the



113,7,r ,-3m. Thr this 7,1 atter ti:,1 leer er s car be

lirected pretty much at will. Scorl, Jia7,rams car ircor por ate

pictures of jar yin; degrees of realism. Far exanple, a diagram

illustrating ir sect metanor phosis irclude pictures of the

ir sects. Just like ar y other pictures, these car irclude cues,

such as col highlightirg , arrows, and so JC, that draw

3ttertior the 7r itical features of the in sects and help

studerts learn to identify aid classify them. Such visual cucit 7;

is oy no means new, and has beer iiscussed at lergth by 3 ,era
researchers (Dwyer, 1972, 1973; Fle'nicg and Lev ie , 197k; Aert ill

ar i :err ysor , 1977) . , it has n at beer exploited as much

as it ni7;ht save beer ir diagrams. Ir obitibir atior with the other

un ique pr open ties of I ia_7,r ens, it becomes 3 most power ful

instr uctiar al tool. Fir ally, the atter tior-focussir property of

an be erharced by the use of adjirct study questior s.

, research ir the use of study rguestior s to direct learner s'

atter tior impor tart information has been relatively plentiful

art dopt,a, 1976; Kick3rds, 1979; 411, son an 'gran, 1976).

this uieful nathenager 17 -ley Ice has not eon us with

11 3gt ^s, iir aver Looking a ;Doter ti-ally ver y power ful

Jr

enolr it. ,f 3t.T .bte,1,1eS for i_.13 ir lrstructior .

1::1:" fir ii text withi- 1-2h ,ippr h the ur

t I Lagr ;Ens 1.3 1 eerret LvoiL ity. la ;r ems, is we

plo /et bal , la' ar I some's-. nes s

nut 1' r_11.1 C ir to rstr!1 "t, ji thlt

73.9 P73,1



'.earrers' verbal and spatial aptitude would predict success ir

learrir; from tnem. Arnile the relatiorship betw-3-.=r verbal ability

and learrirg fron text is well established, the same carrot be

said for spatial ability and learning fran material preserted it

spatial formats (see Crorbach ard Snow,

of the problen nas to (1;- with the

tests of spacial aptitude. However

1-,4-verbal high-spatial learrers would

thar from text is ar attra-tive ore,

seer al of the studies discussed below.

fin Iirgs were by no 'nears clear cut.

1977, chapter 9). Part

0,P 33< '2 -Jr- str uc t validity of

, the hypothesis that

learr better from diagrams

and ore that was tested in

As will be seer , the

eight studies eY.amired hypotheses developed within each

of tides? four' ?ortext.s. They therefore provided irfornatior about

h-,e4 learning ir general, and cognitive processes ir particular,

are related to: the way ir which diagrams presert conceptual

domains spatially; the interactions between. diagrams and the

text:-; witnir which they are embedded; the ways ir which diagrams

Ira./ attertior t impor tart information; and the ways ir which

leirrers' verbal srd spatial ability predict their

le ir r ir 7, from diagrams.

'47 :1 ;TO
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fhe :Studies

riirr '193 )a) "Food chair s"

Jr-e hurirei ar l twer ty-two grade r ire stucierts were rar dourly

assigred to a text ar I a text plus diagram treatmert teaching

"food chairs". The diagram was derived from digraph aralysis

('iormar , Harar y and Cartwright, 1965) of tne cor teht. As a

fifteer corcepts ramirg either features of food chairs or

annals ir a typical food chair were placed in a block-word

diagram that captured structurally the logical properties of the

relLtiorships amorg them. ,Sibjects made free word associatiors to

the Fifteen concepts both as a pre- ard posttest, and took

2:yriprehersi-,r pre- ard posttests as well. Using techriques for

the coiparisor of the structures of natrices of coefficierts of

a,sociati;r anorg the corcepts, der iJed from Shovelsor (1972,

1-)74), it was found that irstructior improved the organ izatioral

str Jcture f the conceptual domair that the students 1 earred

Aiso, studt..rtz.; (verbal reasrir,g + rumerical ability

from the Differertial Aptitude 1.,?3_ ~artery, [3errett, Seashore

ar i rles.nar , 1972]) per for ned better after studying the text plus

tr ea'tnert than after studying text afore. There was r

iiflererce for ,w- ability tuder ts. Thes, results wer e

ir ter pret,ed ir terms -,)f the ability )f lia:;rivns to provide

guilt -ir stru--.,.t)Arol orgar izatior for 2 --)rnept, 1-11 lcvnairs, ar i ir

ter-ns of the ability of high-ability leorrers to har Ile r efirdart

721
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,rmatiJr better then 1-.4-Toil . ity learners.

tilr-r. (1931 i) "Tr seets"

fwo hur ir and twer ty-ore grade r ire studer ts were r ar domly

issi_Jed to trree irstructioral slide sets tea2hirg ir sect

netanor Tr ore slide set, the or itical features of four

,Je s }f arse ct at lifferert stages of metamorphosis were

gr;11 thted by 3r r , er i atter ti or was Jr awn to then by e

r ar` ator . Tr the secord slide set, features were rot highlighted;

rather the irsects were preserted as lire drawir gs it a chart

1.4nich showed stages of netamorphosis ver tically, and ir sect

.,ypes, groupel by whether they wort through sinple or complete

netamor phosis, horizor tally across the page. The third slide set

s. nply showed pictures of the irsects. Subjects took posttests

elulrir; them to match pictures of insects with wor is nanirg the

)us types of insect, the stages, and the two types of

net Amor priosis Sigr ificar t aptitude - treatment ir teractior s wer e

faur 1, with the V2 test from the Kit of Ref-ererce Tests for

Clogn it ive Factors (French, Ekstrom and Price, 1963) as predictor ,

it d scat ir treat the treatment highlighting cr iti cal features

berefitted hi ;h-verbal subjects more than the slide set using the

charts, 41 tn r 1 iffererce f-ar- low-verbais, when the deper iert

var 'able ',4:33 the rcmbe.r of correct llertificatiors. Dr the ther

har , hi 7,h-verbals scored better or tests of class ficati or by

1-4p e of net phosis '4her they s 3W the char t al t le set th 3r wher

FYor,
0..04-41
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they 33W the shies cr itiz'al features. Altair ,

there was ro liffererce for low-ver bals. Tress results were

ir ter preted as irdicatirg th? relative a-ivar tares, fpr-

iertificatior ard classificatior of 2::/r.cepts, Df attribute

higrdightirg oil spatial diagr ammat 12 arrargener t , and,

coirciler tally, that test:). of verbal ability predict .noeh nor e

thor just skill with lar;uaLe.

'r ( 1:)i1b) "Dirosaur 3"

Two hurired ard se ter ty-three trade r ire subjects were

r ar ionly as3iLred to ore of four tie ,;);ner is teaching the

evolutior of dlrosaurs. it the first treatner t, a horizortally

or ier teJ tree i ia?-rarn rah left to right across the page, it which

ramps of categor les of iir osaur s ("car r ivor ous" , "duck-billed")

or r Ines oi species of iirosaur ( "tr iceratops" , "bror ').-osaur us")

,pre 1o^ated relative to a geological tine scale, with the oldest

Lr s or the left of the page. A sec ori tr eatmer t used the

uaTle 1 itgr an , but also Ir.:Jude-I lire Jr awings of each animal

ove its name. The renair ing two treatnerts were the same as the

fIr, sr, ;01 , out rover sel left t right and top to bottom, with the

,1 lest din )3-Jars tne right, or 1 the time scale or the bottom.

A r tr )1 group rea 1 a tact trot yve r it format or about the

it r appeir orve of the Iir,ossiurs, out which dii irelede

the -lir yiiur species iii type r ames that ippeorei the

hi ran. er st yirg, the a_3-,r ire th -2y were giver ,

1.10-11,1
#1, .42

9.1

)

efq, 3



k four posttests desigrei to assess their ,--owledge of the

ev-,lutiorary segurce, the geological period durirg which each

dirDSMAr lived , and two classificatior tests requiring the

assigrnert of each arimal to its immediately superordirate

category (e.;. "duckbilled"), or to a broader superordirate

category e . . "lizard hipped") . Sigrificart mair effects

irdicated that subjects seeirg either of the reversed diagrams

scored lower tear those seeirg the left-to-right ordered

diarans, arsi that those 1,sho saw line drawirgs were oetter able

to idertify dirosaurs by type. Further, subjects seeing rormal

ordered di3grans were better able to classify the arlmals by type

of hip thor subjects wno saw the reversed diagrams. Ar

aptitude-treatnert irteractior, usirg the V2 test from the Frerch

Kit (Frecch et. el ., i'l);;;) as the predictor, irdicated that

high-verbal subjects performed better or classifyirg the

dirosaurs by type thor high-verbal subjects ir the reversed order

group, out that there was ro iffererce for low -verbals. Spatial

ability, neasured by the card rotatior +est from the same kit,

predicted little. These results were interpreted as suggesting

to it the tendercy of learners to "read" diagrams from left to

r ight is powerful ir predicting how the:oy process the irforrnatior

presert?i ir diagrams. Also, pictures included ir diagrams help

to ]ch 1 der t,ificati)r. Agair , it was suggested that tests ,f

verbal ia Llity predict a gereral processing skill.



(1975) "Diagrams sr i Text"

I'.4-) hur ireJ sever high s,-;hool students were rardomly

assigred to five ir stria° tior al groups: 1. picture -word diagran

(PAID), 2. block-wir d diagran (3,4D) , 3. text, 4.

picture-word -hag am plus text (,P41)+1r. ) ard 5. block-word diagram

plus text (BoiD+T) . These two flow diagrams described cyclic

schena ( i.e , pioge5cherni2a1 cycles) by corder sing the verbal

iscour founi ir the text ir t5 a sir gle coherert display user

arrowei lir es, verbal labels ard colored lire drawirgs (PAID) or

Di acK-ar I-white geometric symbols (BWD). In acid itior , studerts

were adniristered ar achievener t test after ir str uc ti or

studerts' urderstardirg of the coramorly expressed

lr formatior Ir the presort study, the PAID ard HolD groups

utperformed the PAID+I ard the BIA1D+T groups respectively ard

outper forme' the text group. These 'flair effect firdirgs were

Ix ter preted ir terms of Gropper ( 1970) ard Spar ger berg ' s (1971)

!no'lel sf ir str uc tior al effectiyer ess related to the preser tatior

of ver bal chair ir formatior isplaye.d ir a sir ;le coherert

:Lagrdn. Results from the first (diagram vs. text) hypothesis

were cot- 31 ster t with Gr'opper s ( 1979 ) "diagram ver sus

'or rsr ti-)r al ir str tior al" ex pc.:,r Irrr_ drd Spar ;er ber s ( 1971)

" .her er t 1 iagr ins ver exper inner t. These two studies

i alt with setiarate itstruetiar al I 13gr am types ar i clearly

repr eser t the rnu,:it relevar t research a s eiatel with the preser t

study. it t turately, _;r,)pp"?r. WAS un-Ab e t-) tr --J1 the

10NOI.0.1
L;

r



" )r 3L lrstru,_'t1 or" tr eat ner t -,,lterrative r t) the

an t,r- eat ler , t her euy r)aducir toe i ,err val it,y of 'hi',

t. however , his eral re-1ar-,K3 ibout diagram desi?,--

tali ieser iptior of the exp.-imertal verbal diagrams

ted a idiot- cor tr ibut or to our theoretical Icr owl e_1ge

_;er et- al diagram desigr. 3p irger berg ir his study was able

t.1 -1 -acr iso his ex pe, ifier tal var iaol es ir a clear, precise

,r . doweier,, the kir :Is of displayed ir for:natior ard the

ewal'Aated learr irg behavior s irvestigated by Spargerberg were r at

iirectly relevar t to the classroom. Results fror the secord

nybounesis ( iagr an vs. diagram ard text) were cor sister t with

work lore dr selective atter tior or cue selectiors. `subjects who

were preser tea either flow d iagr am 3.2 hdevevi higher scores thar

thh se pre ser te 1 with a cornbir atihr of a d lag r am and text.

rrnp,rt ir tly, the dr structive questiors used as adjunct aids ir

tr eatmF_Tts were placed directly below the flow diagr a:ns

( r ever below the texts) wherever possible (P/D,

3.4,;+:) dr ar attempt to persuade learrers t answer questiors

liagrams ard rat just the text. Fl emir g ( 1962 ) roted

er ogo that teachers, parer ts, an studerts assured
Jr over ir flatel vaicle to text nater ial . School teachers

), I it- ar ily spe- i little time tr irg chit ir er ir ter pret

pl )`..,Jr , -ir i r -) time 13 usually levotes to ir struc -)r al

. Perhaps, the flow 111g r ars trvestlgatel ir, combir ati or

with r-xf probably suffer ed )rn two disadvar tages: 1)

fer hid r )t beer tr air e)l how t use th-n; it 1 2) studer

71 1



JCIievcI that n: r a 72:4111 be e th-, text t:'.ur

str ucrtl )r fsr iS, slrf-e time rer be

lei tcd

:Ian. 11 =iy rer and s ( "Pi e vs. iilacK 43r _I

Ji 3,4r _ms"

Eighty -thr hu(ri sonpal stulerts were rar assigrei is

t.,x) it structi-,ral grpups: 1. bi-2ture-4:.)rd d lag-ran ( RAID) , ar 2.

-)ck-4-)r dla,rari (BriD). These twp s descr ibei

.3-he:na , b lc al cycles) by cardersirg the

erbal iiso:ur se fauri it the text irta a sir gle cPherert 1 isplay

arraw,i fires, verbal labels ar I colar ed lire drawirgs

( Pnif.)) Pr -white geonetric symbpls ( BriD Ir additiPr ,

stulerts we e isterei a verbal ability (V2) aptitude test

tr? Kit -f f.-,,rerce Tasts far ()Pgritie Abil ities (Frerch,

195;) be.f steuctiPr ari after ir str LI^. ti ar

-?vener t test was atoll ister ev31u-itir 7, studerts'

ler -=)r- -lir ; the .2.--)mmpr I y presertesi it f-Jr.mat -)r .

kraal studerts retail- mare ir f-)rmati.-.)r when pr:Jv lied with a PAID

`,,1 IC 3 TUD. tr ast , ver bal students iii r

t' rer ti i 1y resp-,r 1 b-) the pPst test ir stir' Liner t

r. t fir ;s wot r kr ter pr et- i it ter n; -)f to

Sr tr11231S

(1-)71) n I nevi ,r -u_ip-t:ps 'err- ir

1 rr `pal tr t r n.tr r tC i r:r ,r a h 3C i ( 1 )'



itLIde-tr eat net irteracti,r ( AFT ) i1}?-)1-,t'leS1 3 1_,-)reer r in

if J 1 tAa I er 1 f fer er c es . Ibis !4-) Jet was t

ir ter pr -et ver pal Jr i ror verbal ir far natiar ir terms at' ir I ividual

learrer fererces Acc,or Air fly, it Ices prelict that

struetiar nater ial will ger Err ally Jr processei lr ar

iep riert ari lrterleperlert nertal fashiar using 1 ir;u1 stic

an ant in 3,.; ir al _:iirk an 1 men or y Units. Ties? 'nen tal units shauli

ue carsilerel as ir terver irg variables, far whether they actually

ex is': as su'il ir the nir j ( ir the brain ) is currer tly a natter

of -oriecture The t.lod 01 also prei lots that learrers' linguistic

,Jr 1na7iral abilities -iifferertially letermire their resparses t)

eur r Ir.; materials. In the presert ,tudy, re ah `.-5 suggest that

tear rers with 1-,wer verbal per formarce will have more ifficulty

Lear r irmr, from certain "verbally ileperdert" ;:later ials such as

at 1)cs<-4 )r-1 rilair am. Jr car tr ast , learrers with hi,Y,her verbal

per f )rm ince will have less difficulty learrirg from verbally

leper iert natr ial s. Ar --)bviaus research goal is to clarify the

ratur )f the verbal construct as it relates t) diagrammatic

muter ials. ?Dever the I e'33 , classroom materials 11 3r to those

use 1 ir this study perhaps shauld be w-,q1 ate-1 , especially

)r those stude' ts iesigratei as low vet Dal ever though such

n i ar 'nor 0 ex vR-- sive t-) pr's-itY' end ever thaugh the

pr', r; rt Al I 13 ;,.lies have rot beer res.al c-}npietior..



1)7i) "Papulat Fir VS 5 aple quest- ior"

cur Jr ed se,/er ty-five s-hool stuier ts were rar i -yrsly

a_331i,resi to four y aups: 1. picture-war :I iiagr an plus 20 study

guest, lor popular,lor-qu?stiors) , 2. picture-dord diagr an plus

five rar.bnly 3?lectel Auestiors (sanple-questiors)

p1 -2ture-wari diagrun (rci questiar), ari 4. pla2ebo text. This

fl 1.17,_;r an des:2r 2y2112 s-2he.na ( .e., bia;eachemical

-yeles) by ',,rlerslrg the verb_,, iiscour se sfter found ir

t:?xtp-caks irto a sirgle coherert .isplay usirg art owed fires,
ver pal labels ar i calorei lire ir at,args. S..ilosequer t to

st.ructiar , studerts we -e aimir isterei a 2omprehersiar posttest

bases or err oper atiar ally-dens syrt'nesis arj paraphrase of two

r -Tore study luestiar s. The results supported the a priori

hypotheses. sir st , the p-»ul atior --luest.i or ;r- -pup ar i the

r-.-- luest .;coup leper-1er tly autper far- nel the sample- luestiar

,;roup 'h, 1r tur r , Dutper far ned the pla:.e.aa-cor tr. al group. Ir

thi a latter respe2t, future research Je-il irg with study lu?..st-,i)rs

sh 31 -1 e.'olu_ t? tr eat ner t lath ir ter ns cor tr of -lath because

)rmatiat helps '?31, -1:)1 13r, iierce that ex per:unertal

]',11'.3.1. r.-3 re di y_r(l't f32111t,'IL,r ir hit itar s f Lear r irg ,

I iw Jt ti . (197p) , r,..rkie (1')77) or I RicKarJs

I)"')). Jr, for tur 'nary ir t 2..;1 r ; studies ; -211

tr vie hear h !lpful it tar ifyir,2; 1r strut tl or a31

13;x`'1 th laest 'a- !eel , the Taesti r1rt study

itte

/11c1I -
1 4

'1 't

elr,etivel y



ur rer s' 'ttrtur t sa-plir 7 _1' structi-Jr al nate.r

-2ar result ir iysfurctiar al fOcusirg and in cueirg , thus

rei studer t .?anpr ener si ,r f 7d-- ir.er '2;1 ir far natior . Tx

not fadusir g learners' atter t: ar selected par tTxrs

f trie ae irfarrnatLr apparer tly ercaurages students

(r ,-.4uestiar grauj r this case) to develop and implener t their

learrirg strategies without study ails an pro!ides other

'at ?r ts (papulatinuestin gr sup) with 3 "c,s-ynplet,"

zr.--ructiar al_ support system. Pt no-questiar ( real ir g-arl y) gr aup

r the preser t. study 4.3s ^-)r slier ei a treatner t (rat -3 typical

car tr ) ar-1 was lrellidei ta evaluate tne hypathetl?al advar tme

af ar urcuei flaw ,iiagram. ticCarkie ( 1977) predicted tnat

wel 1-cor tr al Auestiar studies in the future would result ir the

r Till arly g spa -)Utperf5r-rairg sole read ir th-aditi-ct

luestL-,r -,raups, s suggest?d by rnare recent literature (after

1)(D ) . a-Jr se luer tl y, acebo-cbr trol gr -Jup was used ta

rt.1011.3", b,-13,?, level af per farnarce in assessing the learning

cffe-2ts -) f tne leas curctiar al , salple-questiar treatmer t.

4e,--1, the ?antral sr -.up lata supported the elaun that the

studersa mi_r eh)--- lei in farmatiar preset- ted in the I iagr am ever

4-1-ir the,' 4-r e prov lied rltn a pater tially lysfurctior al study

_ 1 1 1 1. i par ti n sf study 4uesti an s) dj r c t ta the flaw

11

730
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( 1 jai)) " tier pr -rapt tr-g" st

(-x hur fired s. ver.ty-bre hi_gh studrts were r car fornly

-3.33L;reJ fear ,r,roups: 1. pi2ture-word dla-gr-,,,ns plus 2u

4uestior s (P/47)+2:),), 2. pi -2ture.-,,ibrd diagr an plus 20 study'

u stirs ur der a strbrgly prompta cur ditior (PgD+20Q+stror ;ly

o,ripf , 3. picture-'word dia;rarn (PAID), U. a placebo text
(Pr ). This flow dia-,T,r a'n described cyclic schema (i.e.,
D1-,.Le.y.-2he,nacal cycles) by corder sirg the verbal discourse after
fuuri it textbooks into a sir ,le - aherert Jisplay isirg ar-rowed

verbo_ labels and colorel lire Jrawirgs. &thsequert t,
s'uctior, , -ituderts were admiristerel a compreher sior posttest

b3se I 3r ar op?xati-Ir ally iefired syr thesis and paraphrase of two
,r lore study Lie,stlors. The results supported the a priori

hyp-,thesi3 that the PAID+1)0:: group ir leper der tly outperformed the

PAlu+?-l)+3tr prompted jroup whi?n, turr , 'outperform:?-1 the
Pi .or oup . The r,o-Auestior group failed cutper for n the
pr ipti rr _-up, as prehoted . The fir this study were
it t-r pretci ter-ns of ar (se? Ar ler sc)r 1979, Ar, der sor

x I ft-2, 197 ), , 19( (, Pi iced, 197), 3rl Wittrhok 3t-

bAr93,1 1 )7 ( ) 3U ir,Pst, tri it str pr npts to st,4-1,

Jr th? Ater t, st,,iderts pay t.) the -2r tleal
rf'rn -4- T ter1 lr ir die iu oce-33trg fr.for Jr .

r 9 d-'1 1te:Dt, -I that it ilort3 41'1 r to
Ar t,r 4er z, r cal eaTh 1),

it et y it h the II 31,r LA for th r r e hr SW!! t (' 3'11



th, near irqful atter ti )r

-,npr eher sl or . v =^ r j , tall '7) 'yodel su ;,-7_,este 1 trhit studer is lr
trig preser j" who receivei stror gly ar amptei questlbr

tre_itner t repeatedly ercbur tered pr it tei runber S lr the _Ilan: am

iJ j 32 er t t-) ierbai lapels. As studerts respor Jed to the ai jurct

Auesb tor s y learrers perhaps ilscoverei that these runbers

were r ex t the lapels cor st itut -lir.; the ar swers to the qu_?stibr s

t the sine r umber Cor se:quer tly, these, stulerts likely

a i,rt ut. tei the r ead -ar d -se ar h- fbr - the -ar swer nethod

spor iirg wrier they i13^uvered that the al,jurct questiors could

be --Jr swer ,n or e easily by ner el y locatir it the diagram the

pr it tel r umber s rresporiir t:t ClUe St i Dr r unber s and by

respariir ean'h questior or this oasis. Logically, this
ur ter -pr bluctive shortcut method cf ar swer irg questier s would

ri3 re Deer easier' f or studerts th3r carefully read ir g each

quest i ar sear -2hir g for the appropriate verbal lab, ar swer s

prime it the I agr

db Lill Ay ir EY-T sr ( 1931 ) "alart or ler tat i or s ar

hur Ired r irety-r hi -7,h sohobi studerts sere r

t , ,-,1a35_1rOOM :)? ler ( 1. r lrtervertiin,
t by tea,' her it I ic th it th! at,xiy qucutiors Were

3tr-JC t 1 ,rally l np r tirt studer h_ s1 mar ute t-,

sp. ,t the. po,c,t,test bmbire,, ir ter ver trot- s - two in I

717



thr ee) , 3r I f our V st, 4jst :or-I', r IP; I .'eS iithi ea-rh.

-,r ertittr r i 3 p a?ea 5-?or tr te<t . The four ustii
tr eat ner ts r stel : 1. 3 71t3.117" iijrt iesor ibir,; their

sr-2s ri their e.ff3cts 5r people ( ro-guest or ) , 2. tn.?. sane

-2 ha; t with po stqiestrrs cover irg sou ce irfrntir colunr s
( :our 2e post Aestior ) , the sanessne 2nr t with postquestior s

? over "Lr effe?t, ir for nat For 2 7:1unr s ( ef fe"-A postquestior ) , ar I

i. the Sarle ?hart with quest ior s coier ir total

sire-ari -ef fec t ir for natl. or colfirs (source-effect

c)-,stquesti ) . 3pee ifir: ly, the ir structipr al chart ( for -nat

ler lied from charts fu- I ir high s?hosol biology textbooir(s)

r si3tel of 3 14-rDw ( 14 vitamir s) four-colJar ( two source arl

t. effect sttr ibutes) rnatr . The que.stior s usel dur irg

r ituctur were "mathenager lc" po stquest or s pr eser te'l after

eri'n r w f vit inir it for-natr presertstior . This proceiure

11"*i 11 ti-nes. 3pec float 1 y, 3tiYierts examir el a v itsmir row

31 3', 1r ; f Cour s an then ar swer ed postquest ior

f in for natior per tail in T., to ore 'of the four vitamir

tr 1.),)te3. ie.w of the previous 't1t3TIlt- r ,1 433 prohiaitel

De' t, pr-ser t stud y was X ,Trl r in it ive process

jp5the ,rce.r-r n at ten ti or an I r t irst r ucti or al effic ier

,thes- . -JUL) Tier t j, stti'nt wer 1.3tere'..i a retentin
eat Jr in T the :33E rer r ow-s f thi3 hart, r ar

lu-20 set. an as r e nmer II by 'le Corki ( 1 )77)

t wer led with sever j-fur fi L - in - the-bl

t ir ; et- i0iite ' e l 1 s 1 ; r f )11r



, ?/.2r ott- ibut.-a3

oei-w

p-i)-

2rirt. ret- th=2 Y er3 7r ti the

hyty,thesec ot .iuestrbrs or V. y le,-Luerce stuierts'

utty tibr tr- r f u st,Lbr.,i lotet iol ar i tnit inspectibr

the. 2 nAr t-LCK? p--,,Littest 42 abrxr 2' s per fw-narce expe.ctarcy)

z r esuit r 2:r esit-?r- r eeJ of r fir -Nati r preserte-i ir the
str- t -)r ul char t ur rb-Auestipr treatler t.
rther-n-ire, -3tuderts prbvidei with s-r_trce-effect postquestibrs

Jr i r"-,r, 'n-,re irfrnatior Mar the ror quest tbr 7,roup3 .

Thr otter fir I ir was cbr sister t, with those ')f Holl May (198i)

ari 4-2 e ' (1'177) su,zesti)r that St-IX/el tS' 3ttertaDr car be

vel y fbcusei or portiors of irstr ue ti.ora l ir fbmatibr ;

3U-2,1 r ec tior al pr.st -vest]. -)r s after foil J

f-ictat, the sirlple r ec all of mem.T.rizei ir for nati-r Ir

c rtrast, the ..fle. of -iirectir al postquesti s (source or effect
pot -:testr)rs) pr bveri r hove a p-tert effect or learrer's.

3tuderts prby ilea' with effect posc luesti.brs recogrizer

effect (thar source) attrlDLIr,.3 or ttre posttest ever tubugh

e Tittri)utes were ttLor e easily re:toc;rizei by th.,

ar t' '3urce-effect post..-023t tre.atgrer ts ur ler

th far ..r ler Arbr . Per hops such stror.7, atter tr.or effects

Asyeot3 the power f Y)3t4Je3tLor3, e3ecioLi.y i,her the lomair

ttr tu.-)r 13 perhaps tear er o (say, Asir.; a char t

tr rut:war tin!' a ri.-1 ir.rn thot pr'e'erts sill 'Liar Je-t,rt-te

--lpur t.,trer tili 7-it r)r cept, ua ( e. _ilri ir A) uttr routes

e. . , t - car r bts . Jr th 2 y, -,-)r kr 2 ( ')77 ) rir--tue



er ret r 1 f -)r nathemajer 2

_lue3t15r st ..111,33 -ie;:fr Jer t 5r the tlsk structure, the
ssr 3.;-,pte 1 ay the 1earrcr arl the r-yer ' s scnemfita

Pr e 1:)J3 rese ar _ su34este.i th-it the t3S,/, structure ir the se

5 fter v ajue it 1 ear r er s' Mir is. As a ar se quer e ,

f f erect strafe les were adopted by lcarr ers resultirg it
ffIc terpret patterrs sf posttest ,:ata . The f5ur

5r ler tatlor this study help clarify s5me problems if
ie rer iaguer , learrer s fter were evaluate)

the e.ter ti)r if ir f5P matior presertei t1,5 early it the

str ucti5r al treatner t, thus maskirp: .5ut potertial effects 5r

`ar.c posttests an j preve_r tirg the estaolisrtner t D f atter tiar sets.

the presort stay, rer reco;ritiar was -e,Jaluatei (after
the preser tatbr :5f sever .1 itanir s) after some iej,ree f

ttertl -)r set 413 likely iriucei by p5stquest3 or treatnerts, thus
1,3/. 1 nizi' the .:shar ces ectir z fe.rer tial. post luest 15r

effects. The presort study ,accour tei for s corcerr s ay

etal.i Lr r t riy t' effects If rar lei post i1est,',-)r treatmerts

alt 313 i Freres t le,arrers' 5r ler tat' s. irs-leed , i 1r

ir ; w,th -tear er,,e tIteers th- posttest a ffectel
por fir it tH s study. Ir aliztz , -3115wei

rie t ,r ;.r tne learrers' 1iin i ay ;t.3ider '

ttr- " fir J1. .ncit r- 1 V 3"_ ' 3 tpA

;*"



c '2,31"):" s fr o.11 thes, 37, [..4.1 .3 Car oe sunrnar ze I as

f

1)13"; 413 help ledrrers I arr because they irer.'t

t-) inportart ir fprrnatiDr , r.eplacirg cr

ier Jvl lr fprlatipr with aphic devices su,_th as lir es ar

. They show which corcepts with" 411ch other s,

311 ir e- alizati-)r Jiscr,Lnir ati-)r , by placir ; concept

label s 1r the sane or lifferer t rectargles.

Dia;r 3ins help low-verbal learrers Dvercoe sane of their

d if fieulty with ar zua,;e by p ir fpr aati-)r it a fern

they car narile gore easily.

Thr -)u,,,n the use of onal left - right, t-)p-bottb'n layout,

irr 3'1 -,tiler aphic devices, iiagr anus car teach

se 1...pr hf ever ts effecti, el y , as well as Hake it easier

t learn -21ssificati,-)r scne'nes. The relative effectiveress

liercir; ar patter r ir; 13 t-) dr extert ieperier t

,e dr rees' verbal (ger eral) abil

the alJiti-)r of stuly 4 Aestipr t-) Jia7rans helps

rer 3 ,),/ 1 irectir; is 21r attention t-) cr

f ,rn lt1 ); , but lust a e use 1 with ,are because they -31 s,-)

Itter t ty ft- nhti tJy)t, 15 r,t,

oestl-Jri

73
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). Likewise., pro(riptin,; car be uaeful lr rielpirg learrers.

:iowever , ever promptir car be S ysfurctior al as it erc,ourages

learrers sur fa ?e ir formati or rather thar the more

impor tar t ur ier yin corcepts shown it the i ia;r am.

D1 -30 US 313C

Theoretical ::orsideratl-cs

Jre -)f the two mayor purposes of these studies was to

explore, an I at t ,e same time 'develop, a theoretical framework

within wn.?n to research ard desi-7r iiagrans. The theoretical

impli?ati-ins of the studies will be exanired ard ther related to

a 2 Ampreher slve ri:(iel of ?ogr itior proposes by Bran sfori (1979) .

will be necessary, therefore, to exanire the impact of the

ar us pr -per ties of diagrams as in structioral nater'iols or
learn ing ani c-,gritior , the learr ing activities stud lei, the

e1_ati" +rsrups betwe..er liagrams an, learner ability, an the

:1 It ?, i al to -SKS stu,j 1 it the exper imer tS.

Per n bs `.ne nost ur feature 3,gr s ;as tarred out

oe `,lair aciltty t pr esent -_,rcepts .spatially. A.; was

.Tai ear Tier, ingr a:ns map ir ter.?.incept relationships or t.,-) a

ilmer or al. thereby prov .7, a visual r epr'eser totL)r

structure of ,r,ept,Jal 1:mains. The use ,f tilti al

or uov epr sen t 71,-ir tic "'fist ince" " sp e" lr tin". s way

k-1,1t-1



I, Jeer four I t) te ir -oftt of other stu'iies
, 1) 117 , L,rimr sri Hriet, 1963;

ir,r )r ,f,tee imar , 1). In the 'F3iJ 'n2_12-." study, the

f I it-1;r in it-) epreser t r v iswil form, the semanti.

l 1 Stir ir 3 a f 2 or .-2,.epts in the I unair t-, be learrel
i.mpr Psi the 3o i ity )f ill ',ear re, s or ;ar ize near ir.;f1illy the

set of fifteen ?.orcepts. Posttest -]ssociati,or staress2ares er

:31 r ifl?ar tI y iur to pretest scores. Also , the spati-il
3rner t of 1s,c,r--_'ept,5 pirs to help studerts learr the

lassifatior f 25rcepts. Ir oath the " -.t" and trie

"hlr studies, a I iair arnmatic treatmer t improved learner s'

'21;_c,ilf_ittor scores 31 Trifleartly.

These resifts su.;gest that there ,nay be a .311111 ar ty bctweer

try, ia2ram lays out concepts or a pa.;e, at-A the way in

hiu that r formati.-)r 1 -3 represertel an I processe-i internally.
They e rHs 'beer our siIerus5l Jeoate recently ?bncernir,; al

)oseI to propc,sitnn al represent it. of in formatior

(Ar , 11)71; 4,-,331 yr , 198p; Kosslyr an I Poorer an tz, 19(7;

1')7 . It has Deer su;gestei 41..nr , 19`Qb) that sether

133 in I 0-11,-it.1-)n is r °preset- tel pr'iposit ions is

tete, nvi mr pirt oy the nature f th,- in for nat tor ar 1 the

it or f the iervir Is pi aeel upon the learner to pro,-,,e33 in

tn it 1r f--)r riati r in pir Liculir ii,. Fr urpic, ir

1. ion ,r t13;.< '4111 1'13 ir or to De ern:, i in I

na ye, wh Lie 'rn t -ii I (--n



ir ar i clas ;1_ f , may 4e.11 r e.quire propisitioral
er . A3 fir as 11±_;.- z T1 3 are c or cerred , it appear s t,nat

their spat :quality causes i ?er tair an-our t at imagirai

er cod iri, at le t to the ex ter t that the spatial "Jr lcr t-.;AiDr

;r e arcept to ar Ather 13 ercodel ir a way that corr espor.i.s ta

their ctuil reiatiarship or the page. it is also possible that

this 13 achieved through the structural proper' tiezk of the

i4rans ti at, r.s abstract schemata to which the .corcepts

appe:ar it the in-: ams car be more' reaJily assimilated. For

learrer a arterpret a 'chart, such as that uses it the

"ir3 e.ct" stuly, , as ready-male classificatiar scheme of 3 type

with whi-h they are alrealy ;cite familiar. This schema. is bier

"ir star t late i" Arier,sor , 1977, 1973) with the particular'

r 'eptr.; the I an cortair Ev iderce Af-Jr this rbtior is to be

I ir the "i irosaur" st.idy, where r ev er sir the jiagrams left
r tf-.T,ht lusel a lecremert r at just ir the ability to learr

:y2 aut "11 7,5 ir the abil ity to classify the d i',osuars irta
suprit -,r ir at .3 -2at,./,:or les. 'Airier at udyir rormal Cl ler diagrams,

r rer r 4 ir fr 1.2f't r 'grit .4.-Aul l ria'y e err:our tered

.saper .r II:- ate - c capt labels Jef-,r e they caw the rimes .of the

iir ,siars 4(11 :1-1 oclorged ir each a y. Ir other war is, 3

1 icstract c13SSlf1 itlor system ,113 set up before the

1. ir rh at c .r y wer er colic ter el . ill th

et se 1 3 7,r /cis, the app. "'ur r , -h c aus. -I cbr fast or

le err arc . Mar y nosehr "ter a is eve l.almeI that 1 earr -;

...-yer As Lip tr); ter-8c ti or or t .wr ar I bottom-up pro,-csses,



in3t3 ire a:3 .1fiert l cr ept,

1)1); Arjer 3-)r , 11.373; I nar- -3r .1 Arhel,

J 1-)t., exist, learrr 1

the r y II s_; offer s r explar Atnr f the

;IT 2...../e.r si r -tner featur f ssce -.)f the ,ii:-;-=rams jsi 1 r

ie: Lr trnse irstir 2-=s that the irolusi-ir at

11 st 2 pi ?tures 4ithir Jar -19.3 aeipei tearrers tier tify

r the "ir sect" dr Thr -)33iJr" stiJ1es, as 40.11 as

-ture-w-;r i v;.--21 sus blbek-w-ird diaLram study by

( 1 T7 ) , it seems likely that the realistic presertatibr

f 2r It... futures uf orcepts 311:-;we I them t:_-) be mare readily

chiata, 1-1?.thPr the schemata pribr tu

we e establ irhe,1 result bf the abstract rature

tle ins tee nselles ir tne At-1y just lesc. y

aira sun De trier f why future natehir,g is recessary far

issL t-) scMe,natu t-) b2cur (see

''jr ilr , 1 ;.i ;; 7.);-21,reir ars
, 19M . It ls er -,,,,r-311y

taut Lear r ii f rnati-)r is star y1 3",`Clemata that are

-f -,r 2opts strbr7, au;ae:ciate1 thdt, the preserce

,7 e then ir siprt-ter a mem-;r y s all that, is required

t a r tire schema t ; be a'tiyate thr--;u-h the nut2hir sf

t''-it t ; the same fnture stared as part bf a 32hema

,r men .r y. Ir bther 4--)r Is, -tear rer h I- irred ;41

ir y ar like Wol 1 erbu rya rar a ,-n dyr y Lir IA 3(- h'r1,33

s 3 1 Uy est blisne tr m-11 r y, ther the per ,apt -)r

740



" 11S" v11 be a,At'fic ler t fbr that 31h

be i2tii Ate . i lc rest f the 1 -ler tifi?itibr pr -.cess is then a

)r- th? hybatheais th it it 13 irieei
n_Aifi f gar '11-1- r y :11,--;h117,nti'); f ?r

Atur'es these makss the i2tivat1 i,r process that nuch

eaaien, is it Ir-crevss the 1 iKel inbbi if the carrect schena

it T tl .

spatial ratar e 111.7; ans also means that there

r -crspi-An ietwser lr terr al ari external repres-r tation

s?.43erceb -,f `opts. Aihile this W9S brly sturilei explicitly

"air 7).51t."" St .11y, it all the ithers, W3S

t par t bf the obn ter t t,--) be iearrei. Decay fbllbws death

yr the r- tr -)4er cycle. Larvae :hat- ee ir t--A) pupae, an 1 rbt v ice

en ake a it nice, ce rct eat sr aka's. Dis gr ams car

la'inces su-s as thes2 either by -ass12ning that learner's

.4' i ) .2ess them left t--) r 17,ht. , by enphasizing 'iireetibr cy

3r- ,raprli ievl e3. The 1 atte.r were uses

) isb ,f the r itr ) ;er '-2yile, the fir ner in the

Ar " s`_._.riy. The use ).) trY2!"1' 1.11.1'3 l'ItY"' D',U3d learner

.r

I ; the r ei t .s.1 Lp`1 e e -iv r apt l tule an 1

1,11 at1 t e ner are -)r _esr-r ea , the .3"_,)411 s y?.; C.. 1,W,

?. )f -Affe2ts 'brresixbr t-) bJlit

P, r 1`)79) has t1erttfiei tic Appi titi-)r" lr Ar -;t1').)) ti )r
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Lit r -,t pos3 ,

"jjr" by the t ie 1<1.1_ s that they

-?ti- 1 Y' ) 5Y1j f t11_ r itr P--rper

j 4I3 f r i h it pi ture-,./ 1'3 -Tx 313 Ii t-, better

ir 31 _11-3r 32.3 f 1 ..Ad er '0131 learrer 3,

t pre.ser2e f -2 tires t.tie up fir the',
ierJ31 21.?, ies ir , tr Wirr 's three stuii?s,

ierbi_11 heir er Li. i 'better catr-1 ver t..1 ys f i 197, r
1eper- I V f ir tie ert' ir i(CC PXY?te f t,hem Thesi-- firirs
,r r eees5Ir ily y. Ir the !I-ill-IA.3y et . ]1 .

3tJ, trIe pt-ttir 13;h- ams e upprPpr late fir the

r Jul er- 3 3? 2pr ill- -; t the supplar tat' 'nyp,-)thests.

5' t3 .-river , suestei tb-it verbal ability
f erer 31 pr 3p11 ity =i fir iir; al s-) r eport.e.1 by

LiJr- 1 3i, Hur t , rsst 3r,i jrreDr r, 1973) , rJ 1urt,

,, -ir 1 Las (1)7'3). ft theref-r e seems t,u-it hi;h-abit ity

`,.,G ire irr,r e i<1j t f>")33e33 mer tal SkiLlS trrit ?dr be

itiitei 11 ijr rri3, StV2h 1.?.1 23'1_1-?.3 or,r,ar ze

Jr , it trie " ir se :tr" St 1J , lS1r 2t, tr. in Llt,^?

1;11331 f'y cept , i visUu 1 3k111. ut
dope ir t,-) be e t-, 3upplart ski. Lis that re lefi2iert ,

tippr --,pr Ate, ski Li s jr

tests spin 11 pr-,11-t ;.'3.3

ir : i. ,7,r u.n:i t 3 prabribly t the t teiut tIV

tA 34- 1. r t-ip th vu 3K1 I_ 1 '3 tht le-irrer s u PJ v Ie t
npLv 'ee. 1. Pl" ir if tri str ; ' ity

4'I
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7,j33- '43:3 Jie t; ib" J, in: is 115,3-3'332i ir nre
te.t111 r r r .)-,2s r i 137r, j) , by Cirrs,11 (1976),

uJ ',Art 1

t r an--,-1 el 1, iirjer sr , 19'I; '1217_,Dr kie , 19'7;

3 1:-1,; .>1_,J,

e,2 t

1.4 ';

f

,it5tr5,iK ri re,

343 L' 3 ef fee ts J f 3-i

11)77)

t

L.1.33- I L') exp1a

gJesti-)rs

th-?.

an

3 ttur a ieiie. h 7)-?r ele.rifiesi by they ei-7,ht st)jlas

e,Kt?- lei elassr5P-n 1aarrir riater ials. These

is J_Ip75rte1 the Jere.ral mi1 , that is, learr er s' attecti5r
ar pI atel J3L u:.-;t i-)r-s sr I devi.?es.

ir st , -0?st, vrs use-1 with a ?hat- t learrers'

4ue3ti)rei ar I less 5r r 1 questi-ir

r t . , fewer st,)1y 4i3trrs ;er r 7, y 3

tt ',rle r iter i1 irfr -ar nisAir-eet lEarrers'
!- ti ,r ir-t 1137Y21, UIti ir 1Pwer levels f

71-11, I, 'er pr ipti rj swe, s L st y st rir s

irf trr 1s r r ' .cripr.eller si 5r .

,

r

,rs ir se :sr- '2 I It y j i irniat 0-y

f

ar y i ir sr ts'
uLy Itrer-t T-urierts'

" I f n r vfr r r r-v." r -1_1

t 51 ti >r )j Str 1 7,1y -Jr r: J,J,I-70 Ir , tir
r ply;l2_11. 1 5 ) f Iesiri r

I ilcId I J . 111 r t is ) 1 part mI ir

I44 A 3
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irDtr 3 ,r- ";7;,<?r fter v 1,3w

; 4t iIjrt ]L1ry, the
ir te(t." tlj 53pp-,r tei n,del . Here,

-Atter ti r w-- hr ea2tei tie nsr e effe?t,ive

,r .e 1'1 1113'r as) Jr31r;-_: the fa'n1113r

s.-., 4t) 113t,rLit;1;ir Fir ally, r,h,72

' 5", " t3S" 3r "Di r an 3" studies supr tei
t )r rii ISi3 sr i , respectively, 3-,el ri-Jw

" r Lcu3 3,-,udents' atter ti -,r key e.-',,ncept,.131._

ti 3 1125 , i4 isr hizhtihti an arrw,rs ar Jircent

1;.;, 1np-,r tint sues ar h -Jr Jer in; s.?.quer tial ever ts

_1 S isis :"31' affect students' 3t,er ti-)n ar subsequert
;Jr ri iisphyi irfrnatir. Triese. st,Jiies heip

3r ify in e<teri ssne spec ifie aspects 3f ;Tiers-Jr 's (197D)

3ly31 sf 3,e1=2tive attertuir n-del wili:3 states that studer ts

tin i the pith -,f least eff.-)rt ar I use the essiest

netn,-)i t,-.) tear r in f3r.nati3r . indeed, ever "rn.-A.- ivatei

si" pr -2e 3; ,rly 3-21e.tive in1f-_,rmati-)r an :fter fsd t3
H itt?".1 ,r --finpr ener i the 2; ter 131 1r f-Jrnati3r . Ar ier sir

r `,,33t ir 3trueti -Jr al iesi Arens irrane sehisi n,aterial s

3 ir f )r t- atter i t i1 if t.ne imix,r tar t

. IJsfsrtlmr1L

; :ear r in .

N." 1Jr, 1:he Inefulres the

I", ,r n del ir pr1lt lf -t a 3' t,Hr te-hr sii



')( ,-)jf--3,24:a.:1es) I t')

t'L rir.3 leyr ir -',14iu-it1r 3. "L4-Jr

,rer .3 attev-431-)r31 - .2 t f-)r trIcTI

t 1,---irrev's :if r'ar err1,1y f 3r- ir 3-r,r'LliT'r,i-,ral everts

ir -0' "-_,r3r slat 3,7-1° st,i'fil,11i e . , Les? he

p-i3s irt furtri SflLAJ. with-,ut practir2-
.3er1er- -;pservao Le s. 2jh cirjtiJe

.)3i2.1 6.31 this i thr nrAiels 3ar

ier s`i-ir-lir4 vi-vw stuif 4dest1rs 3v- help -A- hit- ler

learr =7, ar-1 re3a11 f fir nati)r presert-3i

pe 11. 12"-J I I ? ar r :n3ter (1r)7?)

2 't e fr-,'n his ir riiy3i f recert --.iy-?st 1)r r ese3r -2h that sJ-2n

pv ,2,333 ',ie.,. wer pa _11._ Jr y valnle ir explr ir ari

-Jr 1 fyl.: tr1,--,1- ot1 17,3)es re:7 3r 11:- 7, le-3.- r er pr iicessir

--Liter l s -o- I ir drily ncr re1 iv- -natv-13-naer

3-41 o- 1,-; e-rly31s f'

, ", -1,', 3 4n"1- r 'e ,31'1;(`3 "If

." 3. Td", ,r p;"- T -f.r f'or
F ir r r. tv t

r 1,-r 1 ir ir 1 ._T rtL 7_, I::e r

w4 i-f 1' , 1r ncvi uot,; n

iv r :r 31". ,3" ; 1 3 3 1 ,npr 31_ .3`

1- ,`, ,r 4 1, i ler '.hr 1 I-

; t13r r:.,t-;', I 17,, oitker ,Jer :41^,

v 5



,er J T

1r 1-3r /7 )

-)y

3,,r ir ii:
1 pr iPtiY rcflrLJc3 reiLLeir:r r t prS rmte,

.r f')r.nati-)r

1,Y)7; Ar sr FJJ-37, -s,r

1 1; u. r Ar- le ,- r 17)
151.; 1e_,-2r

-,y derd ci ietei LTICr r 1 y -2 -.r )1,-

,r Cr it.er t-ri-sks ts:-)

exp1:-.4 3.1 7

Mil 1-, ier 31-)t-3 f ier pr S

3 ir i ir Juic tc J3-? f icr betri ir I trar sf-)r-rneri

;_'r 3t j 1 it the er 1 textor,-,.<

1r '2 irter tl-)r t 3r -h 4rer x eAf-2 itir shu I
t`ie effe-tuier ...lt)-?:sti..)r types.

)- ( 1 ) il ir t.:1 3t --31-12; /er pr laesti-)r 3

-TM-A ;r trrr pr
I r ,r- s',1t Jt. evi teir rer ?nprehersLr

r r it.vr . Yet, tcs irs ire ftcr LIS'?1

I Jr- rityLe 0,esti.-)rs iir
ir 4-r -.i r, i nil- In :I -,f tert -; jetier ii

1 r "' fve ir f-)r 1it,I)r" ( Tr: . insk, 1), )), ritir
; ir 1 -,f

)0 ; , 1, I y th 1 0,ir-r .f rir 'r3r -{
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17.:Hf, 1)7_, r it, ert5 r

,r pr 3tJe x rx. jc1J ar I

I I- pr-es-?-t,e I f )". . F,r example, ti--)ilirJay

r, 1 t-?i , r piJtxi±-treat'rt
Iy Je91 a1rnat1-2 1 isp1.3ys ,

ppr tLj tI the --21npree,rs1-Jr

?spec13lly 1,-

1 -21 .3;11: .-3r, ',I.! 4:1r -., . Ir List, , i pr.,se 41 th0 iuesti-Jrs
t eitei ir iner jxt3i. 3res. The pres,..znpt,i-x

1,11" vc.1 staler ts rnerely

f -Jr-1 4,- th r es; r r`r,V14 r

/-r p 3r, 1 1-F-3 '3t x t netrryi

t..e.ter , r text-:Jr y

pc,.19r fu l le-arrir-- -nellJn r trn s f

pre-,rsi-,r -}f Thu

- r.7:r ir r es,?ir :11-"2 preS3t J3r i3 r

ir t tr9 r_1'1' 41, 1 0-3 atter t -Jr ?1_ 95 3

t99;_-_, _ 3 1 t ) r 'S

; t tri .5,-,91_

_Jr r 3 3

3tt.,9r pr _3," r 143'2?.:3' ;,ir-f I

r
1 1 2)

.;.1 4', '-ir ,

11 -? ir r if I 1" 7 1-,; t I L ;

I j -Jr- 0 ii I

rn t r Jr I 9 I



r :Le yl-Ln 3' 1 -3.r- J.3ef LI re ,f 3r. i pui ar

3.3 -1c_rpAr Jr.

y i,)`? Tar..-Lp10.; in pr-)v r

,r )1 f ,r , ver s s (17?) 'iet-iilef
Lr Alf ;L.) , 'IP . in t'-ze "?-,pdlat,1-,r v3. 3:3

q.3 ri "JJrpr )71pt. -" s-,Jiies, n p--3r p:w _3.-31r-z

U.'211 :1.1'3 f -ofn --fers,-)n 113 (1917.-5) wir< WAS ,L3-3.1

ikel rie3:3dr- ir 100-r-rer -inpreher.si .

iv2 11. 1 ' iL1y, er Ps" ar i mrtart niJ if ler 3 were '1 equ'L er t"

i.f1fer-?,t .L.1-1-,r tme 13,7,r ,an 3F:tidy gaest;i-)rs 31- t3t items,

L'r -nes..1r-irf, ;in oath irterro.;ative

11,r a3 r- c_3r - st,-,ra./Le f ir fr-ry3Lt3r ni

, f epiL rd 13r , i irie1 Dy Lir nut,h l 9 .

tr- r 41 3 , ;13r. -_!' .3 )r 1 9713 , 197 ) su4; s that st !icier ts r':viiei
v ri at -ire 1 ikci y t tIKa the :3,-Ith f least

aft r t I ner eLy "sur fU r ver D,34,,I n n fir suTh

1; s' f rni 3,3uri3, -shJoes in I hair relative phis...7'31

e 3r f fire 'tr. a-n3r ;; t '1E? . App-Pertly,

r ,r pr nvii1 iitn pr3e
;,:;03 ver'odtin )rs -2-rnt.31-1r) t 2,11 -,r

nr I p3-1-.,3rri, i3 _3n)wr oy Icr nr (1)7))

1

r 3r- 1 4tirui fr ine.4-)r r 1 1.3 acr pr )3, i uy 3r ;f -,r I

L )r f r 'er irc t-n r hunor r t.

' ; t) I -) si it r . Br --ir .c.; In aniO4-)r k 13



11:y 011Y, ,

::r ;

tr:e 1E4,- ren ,

, 3JtL y j trie r:ITD-Jr Uf trie 'later 131'. If

lei Fir ns ne present eunt studies

in tne tne- r siJor-i3ti-.ns need 1:,-) De pi s,acri =in

`ten 1 f , 191 ;35 t Cliir 1 ry

tne3e 37,413e:3 riDne Drz,ally

'Cr rei n I- 7, , rier st iir2 ari r emert;ber 1r an t-)

i=± -3 iC fix research ,e13tel t-) triea!

3. 'k , 1' sp.:?-2t1-_in f Ltar sf ' s

f ss that th' fir Jins epor t,e1 studies

3r- tie./ lnstruCtlTrGl ziesigrer s 53r

;ic,1v...ti3s spe2if12

- Le: maten 'al s ni spe:21-il cu--nn deuces ii
ise effe2ts J3jr:T. I fTer er t ir.s "If

. X ;.1,--! run l , 3r sf r e-TI' is us that

r esul_ tir lati pit`.,er rs 3,e 1 rriitei 1 terms

f' r: . -irst, tne "har t 3... "2 3 .) Learr er 3"

fr.-new-r< ir se 7 lb', es le-isarei by

;:)1- J 1r i spt aptttJe et s in ir rte nu,iber

e-. Pee a iir3 f te int rit'..1,-11._? 3 "1,41e r -21,31n

" ir t" es i.e nire1 , far

in x fl)'') -,ur 11.1 ler

J t' ,1"; set- se

-der ir y pres-r t :3 L3
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i'...3:''19=_'-2 :pre

-;-.Ar .:?.. r
)1 tile -,,u- r t,

..l_h_l_;..J...._ r:3,,,I, -, rese r.--h .4-,r k

e f -2 eher .5iVe Ui
; 3 9 1 r _ ir m 3 e irs f 1 ear rer 3'

' .-± 9'. ; "?' 9_ :art <r 4eie r i

1 3' S:sieria3-a rjti,r tz the
7/7 f irr3fi i'3 7,1eL , " :r73..ter

3" 2", t 3-me-,r v usd1 t mea -3_1re err
r eta lr ar ":,-,7,-Jeneriel

. Yi -r , trer e are. -rar y i311-1 iritrii. t isk3

r- if tr. sties yet if great iripz,r tar..-2e

iY t.,1-,r -31 Ierers. "he presert st'xi les "V.13;

1 1r exanple, Dyer pr nptir ?). ma;

> 3.eiiiene her 5'3.1Kier ts are A3k?'1 ti rerize r

f ,r , AS 1 s fr tie ease lr the 21a35.
f-,r3; I -2 npr - 3

1.f t pr 7) es 5e , a? ir ersr ar I 31.1(11e

7nin I , "r 'it- :1'.'t7,;;t1.-3" u7ae a' by stLYIe't

1-' .Jr oiiJ.j wc riLlr ipi_11 3J a( 7: - hr e _ tly'neifJrel

I .; 7-; 4- ,r ) it. (cif., enp.ar , e.)5r Tit -,r) war,-

ir -2r1 fA5

n y t ,'"31'r r

r , 'Jot: ; .1 .r 19r -1 01?r st;iIs
, "

1" f. .7) :; etar ttc,r , 7,et.3.1r i;

, 1'nirir iii .re', 5 I pr -,,e2e r ,3 , 1
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:r- t[-F? pr.t:ser- ir
, ri ",Iture

*?' fr,e 1 -I._ 3" < var

)11-: 1 4f stul!. Vary1,4 Li-

Ti 311"J, ar- 3.:1r2ir: f th-_?

31Ler tr-12 rep,r ted 1 ?.3. The ;-.)-,irt 13 that the

er.JL c-,r-a1ierat1-)r 3 tine pra2t1231 appLieati-_,r s

4-
;-)--Aper ri)13-, De kept 11 per sde--2t-ive -

sInple J*; fA-t, t-is<.

-11 i fL.r3es f laIrans r leer'rirz ier,nar is tnat

r2flS relders keep tne presrt study

p--?.r-3pe2tIre.
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rie jr -J ',tie Cit 1 le.r 3t_ -,rs ir Isar i Von thesa

"aesIzr praraibles" bar oe ler lied for

,..pplardt:Dr iesu_irir- d ! L131-1. ar be

1. /id r- 11 ,i13;t show saquerces, lesa;rers sh :uls

nre pl :Dr ity the b:Dreepts t) be le3rred left t.,`,

1 r t) -Atom or the p3,7,e. Aithou,h arrows are useful

t )r o-,-)y,ar _7 _se quer-be, they are rot suffruertly bower ful ievi,es
Jerrne the r or nit "readir," cbr ier tior s. Ir the "dirbsaur"

r owe'J tires -hi rot --riaKe at ar y easier for subjects to

earr fr Dfn refer se. 1 dia3r ans.

hstarce between cor'srepts ir the i ia;ran snoul

le ,rr espor Jer 2e to the se nar ti2 listuree it the

apt,ual orldir that is represer te-i i the Jia-,:ran. Tr most of

it 4111.; ',he ,11.3pLayi sp=3ti31 r el stFor corcepts

Iii;r;in ware isrDw)r to a- strer-zths betweer

, r 'eV.. pi Lr i 1 ear r lr., wi 3 .

'eh," t'AP 1.);) (.! 13 te :17:1331.fi' _it CT super",r Brit'

;Del S shout I be pi s'' thdt, they 3r e Pr -our tar ,,f1

' L Joel s r fnir ir st ar ;es of -a ich Th: s ir

r-irrel
4,I 0
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.1( I ) ,ve sub ,r iirute

ueL, -,r D nukir t.h."'r1 "1- e p)-Ar,eptue.11y r5m1et,
,r

i f ir ,Jpper 72=-L)? letters.

her the -,bje---2tive. 13 t ten, nc..r; uther thirs, the
)r f r -.2epts w-ithir the A-in-:lir represertel by th?

3.2 , 2Ltvre3 -1-)u be ir-2br poratei rtb the -113;ran ir such

tC,2 feutures f tri-3 -librceot are highl. ighte-i

D e ihevei D 3r y Tia-nber f Je_ strategies.

Jr the ;kir i, iiar ms shu1 rbt D e Jet-Ailed. Usei

thy., t 4t, they re irevituoly p-Artly reiur Jar t , ri niakir.?; them

nati )- .4111 reduce the cnarces that lbw-ability

leyer 3 nL se them zAr terr frbm them. `T., the very least ,

er 3 wh_) -re kr ,wr t e ss "3 ble shbul 31way5 be g, iver

--A tine t, stidy 1iir 3[113 Albr-z with text, fir they require
t r ter te tie ir f.--)rmatibr frbm t*fe tv,Pb sburces,

tnt 1.r 1r ntur t, eX 1St 1*- se'neta ,

;irjjh i t it. thin tbp-dbwr prbces.-iry,

s
I 5-, ..I.; i ..i.1 ?.K "V er p...,i.iii_D1-, 1r -,r ttr el y rt-,4

I 'T. q 1', :. )r .)e pr 0-;,..r* t.,? 1. Ii -..',-).-;,?s,ieltf-)r ne

,'',..,n it A I r ':. ex ist t ) ,-.4--11-1h '1;1'2 ir fbr mit- 1-)r - )r ')P

IL.1%'-' . 01 t-.?!.- , Le ir rer --) ofi , A r e t- 1;11 lir with 1-..'p neur ir ','

1 .-,u-"-) y 11.),11--" 4- ./ er ....1. )t.--; -1-; r )1 ,.i-n- :, r -0.4.; , Ar , ),,r3 1 i r e.:,

Ts, ir .?) -',..- )r 411.1 be )-iole t ) ',.1:7,e those t",-) .1;:t 1p ir
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abstract orarizatioral schema to Which the rew irformatior will

ate quite easily assinilated. This also implies that sone

lear rer s nay nee--1 trairirg ir "diagram literacy".

7. Provided et-sough time is giver for study, picture diagrams car.

oe extremely helpful to low-verbal (low ability) learrers. This

is because, through their irherert orgzrizatior and by way of

the irclusior of pictures, they supplart those verbal skills ir

match the learrers are weak.

Dia-grans with a reasorabie arn-:_.)-LInt of redIrdancy, can be used

without nesitatior if the learrers are known be of reasorably

high ability. These students will have little difficulty using

those unique features of diagrams that are appropriate to the

2ortert ir order to process the information they contain as

-fficiertly as possible.

It 13 hoped that future studies will cor firm these

prirciples ani also develop others that will lead to he ter

Jesigr ar i nore effective use of diagram: lr instructior.
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