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ABSTRACT 

The effects over time of written divergent and convergent models 

on subjects' creative responses to Guilford's Alternate Uses and 

Consequences were examined, using forty-eight undergraduate students at 

the University of Arizona. Subjects were divided equally into divergent 

model, convergent model, and control groups, and were tested and 

retested one week later. A multivariate analysis of variance (MANOVA) 

subjects' scores for flexibility, fluency, and originality, was found to 

be significant. Univariate F tests, discriminant function analysis, and 

Tukey's tests were performed to clarify the nature of significant 

effects. Results were found for scores on flexibility and originality, 

but only for the convergent group. Convergent modeling significantly 

increased the number of convergent responses given by subjects, and the 

convergent group gave significantly more original responses than the 

other two groups. The effects of modeling on the convergent group 

persisted over time, and a significant practice effect was noted. 

v  



INTRODUCTION 

Historically, social learning theory has contributed to the 

re-emergence and reintegration of cognitive processes into theories of 

human learning. The applications of social learning theory have spread 

over many different areas of human functioning. The utility of the 

theory seems obvious: if people can learn from observation, large 

numbers of people could be taught a wide range of behaviors by observing 

a single model. A great deal of research has, in fact, been done to test 

the viability of the theory in different areas. For example, the now 

famous studies of modeled aggression (Bandura, 1975) have had far-

reaching impact, most noticeably on the controversial issue of the 

influence of television violence on children. Much research has also 

been done applying social learning theory in studying the effects of 

modeling on such cognitive behaviors as language (Bandura & Harris, 

1966; Rosenthal & Carroll, 1972); conservation (Rosenbaum & Arenson, 

1967); information-seeking strategies (Rosenthal & Zimmerman, 1972; 

Rosenthal, Zimmerman & Durning, 1970); concept attainment (Zimmerman & 

Rosenthal, 1972a; Zimmerman & Rosenthal, 1972b); and flexibility in 

problem solving (Harris & Fisher, 1973). A review of some of this work 

is available in Zimmerman & Rosenthal (1974). 

One area that is generally not conceptualized in terms of imi

tative behavior is creativity. However, there is some evidence from 

studies of highly creative individuals which suggests that exposure to 

highly creative models may influence creativity. For example, Zuckerman 
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(1977)» in his study of 92 Nobel laureates, discovered that over half 

had worked in some capacity under other Nobel laureates. Statements made 

by Zuckerman's subjects indicated that they felt their association with 

creative and talented individuals strongly influenced their own develop

ment. 

Bandura, in his book Social Learning Theory (1977), expresses 

his belief that innovative patterns can emerge in subjects exposed to 

models behaving creatively. He argues that observing models act in 

unconventional ways may serve to weaken conventional restraints and to 

elicit, or facilitate, the exploration of new ways of responding. 

Bandura also postulates a "mediating response," which involves forming 

generalized rules or cognitive representations for producing a given 

type of behavior. According to Bandura, what is stored in cognition is 

not each observed model response but rather an abstraction for the 

production of such responses in diverse situations. Thus, in an effec

tive modeling situation, a subject observing a creative model should 

form cognitive representations for producing creative responses. 

Review of the Literature 

Some empirical research has been done to investigate the effects 

of various modeling strategies on creative responding (Arem, 1975; 

Belcher, 1975; Hal pin, Hal pin, Miller & Landreneau, 1979; Harris & 

Evans, 1973; Harris & Evans, 1974; John, 1972; Landreneau & Hal pin, 

1978; Mueller 1978; and Zimmerman & Dialessi, 1973). A summary of some 

of this research is available in Amabile (1983). In all of these 

studies, creativity was analyzed according to the dimensions identified 

by Guilford (1962). 



According to Guilford's structure of intellect model (Guilford, 

1962; 1967), creative responding is characterized by divergent thought 

production, or the production of numerous diverse and original solutions 

to a particular problem. This type of thought process is contrasted with 

convergent production, or the production of a single, correct solution 

to a problem. Using factor-analytic techniques, Guilford and his col

leagues further specified the following three orthogonal dimensions of 

divergent thinking: fluency, flexibility, and originality. Fluency 

refers to the quantity of responses produced to a creative task. 

Flexibility refers to the number of qualitatively different categories 

into which responses can be grouped. Originality refers to the statis

tical infrequency of a response among a particular normative group. 

Using Guilford's dimensions, one of the first studies to examine 

the influence of modeling on creative behavior was done by John (1972). 

This experiment was concerned with the effects of peer modeling on 

children's ideational fluency. 

John pretested a random sample of 53 fifth and sixth grade 

children on an adapted form of Guilford's Ideational Fluency Test. 

Based on the pretest scores, three groups of six members were formed. 

One group was defined as heterogeneous (children had a wide range of 

test scores); one group was defined as homogeneous (children had a 

restricted range of test scores); the third group of children served as 

a control (children had an "average" range of test scores). All groups 

of children were matched on sex, and an attempt was made to arrange 

groups so that each child had a friend in his discussion group. 



The experimental manipulation consisted of having the children 

participate in taped discussion sessions with the researcher, in which 

open-ended stories were told. The tapes were scored for instances in 

which children imitated each other's ideas. The children in the control 

group prepared individual reports under the direction of the researcher. 

All children were post-tested on an alternate form of Guilford's test. 

Upon scoring the taped discussions, John found that each child imitated 

another child one or more times. She used this result to support the 

hypothesis that children do imitate ideas. However, there were no 

significant differences between groups for imitation of ideas. There 

were likewise no significant increases in children's ideational fluency 

relating to their imitation of ideas. 

Most studies in this area have examined the effect of modeling 

more than one dimension of creativity, and noting the effects (Halpin, 

Hal pin, Miller & Landreneau, 1979; Landreneau & Halpin, 1978; Zimmerman 

& Dialessi, 1973). In 1973, Zimmerman and Dialessi were interesting in 

exploring two issues: first, they wanted to examine the effect of 

modeled fluency and flexibility on children's fluency and flexibility 

scores. Second, they wanted to ascertain whether modeling serves as a 

"generalized eliciting stimulus" for behavior, or whether "qualitative 

dimensions of the model's creative performance differentially influence 

the observer's response." (Zimmerman & Dialessi, 1973, p 128). 

Zimmerman and Dialessi randomly selected and assigned 60 male 

and 60 female fifth grade students into four experimental groups. Each 

group was exposed to a videotape model performing the Unusual Uses for 

Cardboard Boxes task from Torrance's Tests of Creative Thinking 



(Torrance, 1966). The fluency and flexibility of the model's responses 

were systematically varied for each of the four groups. After viewing 

the model, children were presented with a parallel (similar) Unusual 

Uses task for tin cans. Then, as a stringent measure of generalization, 

the children were tested on a very different task, the Just Suppose test 

from the Torrance battery. 

The results from Zimmerman and Dialessi's study showed that high 

model fluency did significantly increase subject fluency and flexibility 

on the parallel task. A lower, marginally significant increase was noted 

for children's fluency on the stringent generalization task, providing 

some support for Bandura's mediation hypothesis. Another finding which 

also supports this hypothesis was the low rate of exact imitation, which 

was only 2.14%. 

Perhaps the most surprising result was that high model flexi

bility significantly decreased observer fluency and flexibility on both 

parallel and generalization tasks. The authors, in attempting to 

interpret this result after the fact, postulated that the increased 

flexibility of the model's responses might have made the children aware 

of the requirement to produce divergent responses, thus introducing an 

evaluative element. They cited research suggesting that requiring 

subjects to evaluate the quality of their responses decreases their 

fluency of responses (Parnes & Meadow, 1959). Therefore, Zimmerman and 

Dialessi reasoned that because of the high correlation found in this 

study between fluency and flexibility (r = .70 for generalization task 

and r = .84 for stringent generalization task), the introduction of an 

evaluative element would decrease fluency and also flexibility of 



responses as well. However, this possibility was not tested by the 

authors. 

Landreneau and Halpin (1978) sought to determine the effects of 

varying flexibility and originality of modeled responses on the creative 

performance of 237 black and white sixth grade students. The children 

were randomly assigned by race and sex to three treatment groups and a 

control group. One treatment group watched a filmed model demonstrate 

low flexibility-low originality responses to the Unusual Uses Test for 

Cardboard Boxes (Torrance, 1966); one group watched the model demon

strate high flexibility-low originality responses to the task; the third 

group watched the model demonstrate high flexibility-high originality 

responses. The control group watched the same taped model give test 

instructions and directions but no creative sample responses. 

Subjects were post-tested using the Unusual Uses for Tin Cans 

Test, a similar task to that modeled. They were also tested on the Just 

Suppose task from Torrance's battery (generalized task). It was found 

that for the Unusual Uses Test, fluency was significantly higher in the 

low flexibility-low originality group. Flexibility was significantly 

lower for this same group. Originality was significantly higher in the 

control group for both tasks. 

One study which also attempted to relate observer characteris

tics to imitation was performed by Halpin, Halpin, Miller and Landreneau 

(1979). Their subjects were 167 black and white sixth grade boys and 

girls, who were measured on locus of control, academic achievement, and 

self-esteem. Subjects were randomly assigned by race and sex to one of 

four conditions. Children in treatment condition 1 watched a videotaped 



white female model perform low flexibility-low originality responses to 

the Unusual Uses for Cardboard Boxes test (Torrance, 1966). Children in 

condition 2 observed the model give high flexibility-low originality 

responses. Condition 3 was exposed to high flexibility-high originality 

responses. Condition 4, the control group, received test instructions 

and directions from the videotaped model but observed no sample creative 

responses. 

After observing the model, all subjects were tested on the 

Unusual Uses for Tin Cans test (parallel task) and the Just Suppose test 

(generalization task). In general, the results supported previous 

findings that subjects who observe videotaped models giving fluent but 

not original or flexible responses (the low flexibility-low originality 

group) give more fluent responses to a parallel task. More original 

responses were given by the control group on both tasks. Race and locus 

of control, academic achievement and self-esteem were all found to 

influence creative responsiveness, but the relationships were extremely 

complex and served to emphasize the need for further research in this 

area. 

In a study examining the effects of modeling a single dimension 

of creativity, Belcher (1975) compared the effects of a filmed model 

verbalizing original uses for tin cans with a model verbalizing un

original uses, and with a booklet designed to teach creative thinking 

strategies. The subjects were three groups of fourth and fifth grade 

children. A fourth group of children was used as a control group. Each 

group was post-tested on the Unusual Uses for Cardboard Boxes test from 

the Torrance battery (Torrance, 1966). 



Results showed that both film groups performed significantly 

better on fluency and originality than other groups. This suggests that 

modeling per se serves as a facilitator (eliciting stimulus) for 

behavior. Further, the group that viewed the original model performed 

significantly better than the group which viewed the unoriginal model, 

thus supporting the hypothesis that viewing a divergent model increases 

both quantity and quality of children's divergent responses. Once again, 

exact imitations of modeled responses was low. 

Arem (1975) investigated the differential effects of visual and 

verbal modeling on the creative responses of 54 educable mentally 

retarded and 68 normal IQ children. Using the Torrance Test of Creative 

Thinking, Figural Form B (Torrance, 1966), Arem exposed groups of 

children to one of the following four videotaped treatments: 1) visual 

modeling without verbal strategy; 2) verbal modeling without 

accompanying visualizations; 3) visual and verbal modeling; and 4) no 

modeling (model was seen playing card games). 

Following exposure to the model, children were tested for 

elaboration, originality, fluency and flexibility on a parallel task 

(task similar to that modeled), a firm generalization task (task 

slightly different from modeled task), and a stringent generalization 

task (very different task). The results were mixed and difficult to 

interpret. Verbal modeling significantly increased elaboration only on 

the stringent generalization task, whereas visual modeling significantly 

increased elaboration on all tasks, and increased originality scores on 

the parallel task. However, originality scores on the firm generali

zation task and fluency and flexibility scores on the parallel and firm 



generalization tasks were significantly decreased in normal IQ children 

as compared to the performance of the no-modeling group. 

In contrast, visual and/or verbal modeling significantly 

increased all creative output in EMR children across parallel and firm 

generalization tasks. 

Although most studies have looked at the effects of modeling on 

the creative behavior of children, there are a few which have used adult 

subjects (Harris & Evans, 1973; Harris & Evans 1974; Mueller, 1978). In 

one such study Mueller (1978) pre-tested a sample of undergraduate women 

on the Torrance Tests of Creative Thinking (Torrance, 1966). Experi

mental groups were then exposed to either a high-creative or a 

low-creative model. All subjects were then post-tested on an alternate 

form of the initial tests. The results indicated that subjects who 

observed the low-creative model scored lower on flexibility, 

originality, and elaboration than control subjects, while those exposed 

to the high-creative model scored higher. However, the results did not 

generalize to a task different from that modeled. 

In a study employing symbolic (written) models, Harris and Evans 

(1973) studied the effects modeled divergent and convergent responses 

had on the responses of 130 male and female college students, using 

Guilford's Unusual Uses Test (1962) and a Pattern Meaning Task (Wallace 

& Kogan, 1965). 

Subjects were divided into four treatment groups. The use of 

written protocols allowed all four treatments to be given simultaneously 

in the same classroom. One treatment consisted of presenting the subject 

with a mimeographed booklet in which 16 convergent responses to the 



question "List as many uses as you can for a brick" were presented as 

examples. Convergent responses were defined as using the brick for 

construction. The divergent model condition included 16 diverse 

responses to the brick problem. The third condition, an inadequate-model 

condition, presented only six convergent responses as examples. The 

fourth group served as a control, and no example answers were given to 

this group. 

After reading instructions and models, subjects completed three 

3-minute tasks. These tasks were: 1) listing all possible uses for a 

pencil (parallel task); 2) listing all the possible things that a given 

pattern could represent (generalization task); 3) listing all possible 

uses of a brick (identical task). 

Based on social learning theory, Harris and Evans hypothesized 

that subjects exposed to a divergent-response model would give more 

divergent responses and fewer convergent responses. Conversely, subjects 

presented with a convergent-thinking model should give more convergent 

responses and fewer divergent ones. Furthermore, if subjects exposed to 

a convergent inadequate model differed significantly from the convergent 

model condition, model fluency would be indicated as a significant 

factor. Finally, the authors hypothesized that analysis of performance 

on identical, parallel and generalization tasks would indicate whether 

observers were reacting to specific situations only, or if they were 

generalizing "rules" or cognitive representations for generating 

creative responses, as suggested by Bandura's mediation hypothesis 

(Bandura, 1977). 



The results showed that subjects in both convergent modeling 

conditions gave significantly more convergent responses and fewer 

divergent responses than subjects in divergent modeling groups, across 

all three tasks. Subjects in divergent modeling conditions gave more 

divergent responses than subjects in inadequate modeling groups, also 

over all three tasks. Thus, it appears that subjects do imitate the type 

of responses that they have observed in a modeling situation, and they 

are able to generalize these responses to different types of problems. 

In a follow-up study, Harris and Evans (1974) found that 

subjects who read divergent responses gave the most original answers to 

the Unusual Uses test (Guilford, 1962), with the next highest scores 

being obtained by subjects who received instructions to respond crea

tively, followed by a control group, and finally, by those who had 

received convergent modeled responses. 

Summary 

To summarize this review of the literature on creativity and 

modeling, results of experiments in this area have not been clearcut, 

and many results have been difficult to interpret, such as the ap

parently inverse relationship between model flexibility and observer 

divergent responding (Halpin, Halpin, Miller & Landreneau, 1979; 

Landreneau & Halpin, 1978; Zimmerman & Dialessi, 1973). However, in the 

studies cited, it does seem that some immediate influence on observer 

divergent "responding has been exerted. However, there is no evidence, in 

the form of post-tests or follow-up studies, to show that subjects 

manifest any long-term changes in creative behavior, or that they form 

any abstractions or rules for generating divergent responses. Those 



studies which support the idea that subjects generalized their behavior 

presented the subjects with generalization tasks in the experimental 

setting immediately after the subjects had viewed the models (Harris & 

Evans, 1973; Zimmerman & Dialessi, 1973). 

Purpose of This Study 

The present experiment sought to do two things: to replicate 

the results of previous experiments in this area, and to make some 

attempt to assess the delayed effect of modeling on subjects' creative 

behavior. To do this, subjects were exposed to one of two modeling 

conditions, immediately tested, and then re-tested again one week later. 

From a social learning standpoint, it was expected that subjects 

would be significantly influenced by even a brief exposure to a model. 

However, given the mixed results of previous studies, it was felt that 

specific directional hypotheses would not be entertained. Furthermore, 

if an influence on creative responding could not be measured at follow-

up, one would be forced to question the validity of this procedure for 

promoting creative behavior. 

However, if it could be shown that modeling does exert some 

lasting influence on observer creativity, its use could be incorporated 

in many settings. Particularly in business and classroom settings, 

modeling could be an easy and simple way of stimulating observers to 

behave in more creative ways, and could be integrated into established 

routines. Written models, in particular, could be dispensed among groups 

of people and would require little in terms of time, effort, and expense 

as compared to many of the current problem-solving/creativity training 

courses. 



METHODS 

Subjects for this experiment were 14 male and 34 female under

graduate students enrolled at the University of Arizona. Subjects were 

recruited from introductory psychology courses to participate in an 

experiment for extra credit points. 

Subjects were randomly assigned to one of three conditions: 

control, divergent model, or convergent model. Equal numbers of sub

jects participated in all conditions. The two modeling conditions 

received written "examplary responses" which served as models for either 

divergent or convergent responses. For the purposes of this experiment, 

divergent and convergent models were defined in terms of flexibility, as 

used by Harris & Evans (1973). Thus, the divergent model consisted of 

six flexible responses to a sample item similar to items on Guilford's 

Alternate Uses Test; the convergent model consisted of six non-flexible 

responses to the same item (see Appendix A: Modeled Items, for samples). 

As a generalization measure, all subjects also completed Guilford's 

Consequences Test, which measures originality and fluency. 

Following the procedures outlined in Guilford1s Manual (Wilson, 

et. al., 1960) for the Alternate Uses Test, the experimenter read aloud 

the instructions for the test (along with the sample responses for the 

two modeling groups) while the subjects read along silently. Modeling 

condition subjects were then allowed time to examine the sample 

responses before being instructed to begin the test. After completing 

the Alternate Uses Test, subjects completed the Consequences Test, 
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without receiving further modeling or sample responses. This required 

omitting sample responses from the Guilford test sheets; in all other 

respects, the two tests were administered according to instructions 

provided in the respective manuals (see Appendix B: Instructions). 

Subjects recorded their names on all test materials to facilitate 

matching and comparison with re-test scores. 

One week after the initial phase of testing, subjects returned 

for follow-up testing, again on Alternate Uses and Consequences. After 

testing, subjects received feedback on the nature and purpose of the 

experiment. 

The Guilford tests of creativity were chosen because of their 

theoretical basis and ease of group administration. In addition, they 

are widely quoted in the literature on creativity research. The Eighth 

Mental Measurements Year Book (1978) lists 107 references for 

Consequences and 133 references for Alternate Uses. Also, both tests 

were chosen for inclusion in the Kit of Reference Tests for Cognitive 

Factors, 1963 Revision (French, Eckstrom & Price, 1963). 

The Alternate Uses Test contains nine items in which each item 

presents the name of a common object and a statement of its most common 

use. The subject is then asked to list as many as six other, less common 

uses. He or she is allowed four minutes to complete each three items. 

This test measures flexibility and has reliability estimates ranging 

from .68 to .81, based on a sample of young adults. Validity, based on 

factor loadings for spontaneous flexibility (in the Guilford structure-

of-intellect model) ranges from .51 to .52 for adults (Wilson, 

Christensen, Merrifield, and Guilford, 1960). Other research reports 



correlations of .22 to .26 between scores on Alternate Uses given under 

standard conditions and scores on the Creative Abilities and Creative 

Personalities scores of the Adjective Check List (Harrington, 1975). 

While these correlations are quite low, it must be kept in mind that 

measurement in the area of creativity suffers from problems of defini

tion, and that the abilities tapped by one measure of creativity may 

differ drastically from those tapped by a different measure. 

The Consequences Test consists of ten timed items, which are 

presented in the form of a question, "What would be the results if...". 

Two minutes are allotted for each item. This test provides measures of 

originality and ideational fluency. Alternate form reliability 

(reliability between parts of the test) for five groups of young adult 

males yielded Spearman-Brown coefficients of .82 to .86. Construct 

validity based on factor loadings (again, from the structure-of-

intellect model) for ideational fluency and originality is .62 and .42 

respectively. More information on reliability, validity, and normative 

data is available in the test manual (Christensen, Merrifield, & 

Guilford, n.d.). Studies using the Consequences Test have found 

correlations of .37 to .47 with ideational fluency as measured by the 

Theme Test (Frederiksen & Evans, 1974). 
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models, then significant differences should appear between the two 

modeling groups and the control group on scores of flexibility. It was 

further expected that these trends would generalize to subject's scores 

on originality and fluency. Finally, it was expected that all of these 

differences between groups would persist over time. 

The results of the statistical analyses are summarized in 

Tables 1 and 2. 

Table 1 

Summary Table - MANOVA 

Source 
Group 
(Between Subjects) 

Wilks Lambda F DF Probability Source 
Group 
(Between Subjects) .62 3.89* 6, 86 .05 

Test 
(Within Subjects) 57.08 18.18* 3, 43 .05 

Group X Test .87 1.01 6, 86 ns 

* Denotes significant result 
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Table 2 

Summary Table - Univariate F Tests 

Dependent Variable 1: Flexibility 

Source SS MS F DF Prob. 

Group 
(Between Subjects) 1764.19 882.09 7.16* 2, 45 .05 

Test 
(Within Subjects) 698.76 698.76 54.45* 1, 45 .05 

Group X Test 11.27 5.64 .44 2, 45 ns 

Dependent Variable 2: Originality 

Source SS MS F DF Prob. 

Group 
(Between Subjects) 3448.15 1724.07 4.21* 2, 45 .05 

Test 
(Within Subjects) 75.26 75.26 1.19 1, 45 ns 

Group X Test 217.15 108.57 1.72 2, 45 ns 

Dependent Variable 3: Fluency 

Source SS MS F DF Prob. 

Group 
(Between Subjects) 106.02 53.01 .60 2, 45 ns 

Test 
(Within Subjects) .26 .26 .02 1, 45 ns 

Group X Test 6.27 3.14 .23 2, 45 ns 

* Denotes significant result 



The results of the MANOVA show significant effects for group 

(F = 3.89; DF = 6,86; p <.05) and test (F = 18.18; DF = 3,43; p<.05) 

across the mean centroids for the three dependent measures. This means, 

for example, that for modeling group, there is at least one dependent 

measure on which at least one modeling group has a population mean 

different from the others (see Bray & Maxwell, 1985, for further dis

cussion of the meaning of multivariate null and alternative hypotheses). 

The interaction of group X test did not reach significance at the .05 

level across the mean centroids for the three dependent variables (F = 

1.01; DF = 6,86; p>.05). 

Univariate F tests for the three dependent measures were then 

performed to determine the specific differences between groups. For the 

modeled variable of flexibility, there was a statistically significant 

difference between the groups, with the No Model and Divergent Model 

groups obtaining identical overall mean scores across test session 

= 30.88; XDM = 30.88). The Convergent Model group obtained a lower 

overall mean score (X^ = 21.78). The Tukey's test for score data 

confirms that the Convergent Model group is significantly different from 

the other two groups, at the .05 level of significance. In addition, all 

three groups showed a significant increase in flexibility scores at 

retest (Xy^ = 25.15; 5(-p2 
= 30.54). There was no significant interaction 

effect between modeling group and test session (see Table 3 for a 

summary of means and standard deviations for all conditions). 



Table 3 

Means and Standard Deviations 

Source Mean(NM) SD(NM) Mean(DM) SD(DM) Mean(CM) SD(CM) Mean(Tl) SD(T1) Mean(T2) SD(T2) 

Flexibility 30.88 8 .32 30.88 6.54 21.78 10.40 25.15 8.47 30.54 9.82 

Originality 47.13 13 .42 48.06 12.64 60.28 18.86 50.94 13.99 52.71 18.29 

Fluency 16.28 7 .40 17.00 7.36 14.50 6.24 15.88 7.60 15.98 6.48 



For the generalization measure of originality, there is again a 

significant difference between the groups, with the No Model and 

Divergent Model groups having similar overall mean scores across test 

sessions (X^ = 47.13; = 48.06). However, the Convergent Model group 

shows a higher mean score across test sessions for originality (XCM = 

60.28). A specific comparisons test (Tukey's test for score data) shows 

that the mean for the Convergent Model group is significantly higher 

than the mean for the No Model group, at the .05 confidence level, but 

not significantly different from the mean for the Divergent Model group. 

There are no significant differences due to test session or interaction 

effects. 

Finally, for the third generalization measure, fluency, there 

are no significant results (see Table 2). 

The results of the discriminant function analysis for groups 

indicates that the dependent variables provide considerable dis

criminating power between treatment groups (Wilks Lambda = .62, 

Chi-Squared = 21.15, DF = 6, p<.05, prior to any functions being 

removed). Given three treatment groups, two discriminant functions were 

possible. However, inspection of results shows that after function 1 

was derived, a non-significant amount of variance was left to be 

accounted for by function 2 {see Table 4). Therefore, only function 1 

will be used in the following discussion. 

The standardized canonical discriminant function coefficients 

for function 1 indicate the discriminating power of the function is 

related primarily to scores on flexibility, with scores on originality 



making a moderate negative contribution. Scores on fluency make only a 

small negative contribution (see Table 5). 

The canonical discriminant function evaluated at the group means 

indicates that function 1 differentiates primarily the Convergent Model 

group from the other two groups. Classification of subjects into 

groups, using weighted scores on function 1, indicates a moderate degree 

of predictive power, with 60.42% of cases correctly classified (see 

Table 6). 

The results of the discriminant function analysis for test 

indicates that the dependent variables provide some discriminating power 

between test sessions (Wilks Lambda = .89, Chi-Squared = 11.06, DF = 3, 

p<.05, prior to any functions being removed). Given two test sessions, 

one discriminant function was possible (see Table 4). 

The standardized canonical discriminant function coefficients 

for the function indicate the discriminating power of the function is 

related primarily to scores on flexibility, with scores on fluency 

making a moderate negative contribution, and scores on originality 

making only a minor contribution (see Table 5). 

The canonical discriminant function evaluated at the group means 

indicates that the function does differentiate the two test sessions 

from each other, and classification results show a moderate degree of 

predictive power, with 63.45% of the cases correctly classified (see 

Table 6). 



Table 4 

Canonical Discriminant Functions 

Summary Table - Groups 

Function Eigenvalue Percent of Cumulative Canonical After Wilks 
Variance Percent Correlation Function Lambda 

Chi-Squared DF Prob. 

1 

2 

. 62  

.00 

99.55 

.45 

99.55 

100.00 

.62 

.05 

0 
1 

.52 
1.00 

21.15 
.12 

6 
2 

.05* 

.94 

Summary Table - Test 

.13 100.00 
0 

100.00 .34 
.89 11.06 3 .05* 

* Denotes significant result 

no 
CO 
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Table 5 

Standardized Canonical Discriminant Function Coefficients 

Summary Table - Group Summary Table - Time 

Flexibility .93 1.16 

Originality -.66 .29 

Fluency -.17 -.62 
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Table 6 

Classification Results 

Group Function at No. of Predicted Group Membership 
Group Mean Cases NM DM CM 

No Model (NM) .56 16 9 
56.3% 

4 
25.0% 

3 
18.8% 

Divergent Model 
(DM) 

.51 16 8 
50.0% 

8 
50.0% 

0 
0 % 

Convergent Model 
(CM) 

-1.07 16 1 
6.3% 

3 
18.8% 

12 
75.0% 

Percent correctly classified - 60.42 

Test 1 Test 2 

Test 1 - .35 48 32 
66.7% 

16 
33.3% 

Test 2 .35 48 19 29 
39.6% 60.4% 

Percent correctly classified - 63.54 



DISCUSSION 

From the statistical analyses of the data, three significant 

findings emerge. First, practice did have a significant effect in 

elevating subjects' flexibility scores across all three groups. Second, 

there does appear to be an effect on subjects' flexibility scores due to 

modeling of responses, and, third, this effect appears to persist over a 

one week period of time. However, interpretation of this finding is 

complicated by the fact that only the Convergent Model group showed any 

significant difference from the control group. One possible explanation 

for this is that flexibility may not be enhanced by exposure to a 

flexible model, but exposure to a non-flexible model may effectively 

serve to reduce subjects' levels of flexibility. 

A re-examination of previous studies in the area in the light of 

these results lends some support to the hypothesis that modeling may 

serve primarily in reducing divergent responding, or in enhancing 

convergent responding. This is supported by the findings of Hal pin, 

Halpin, Miller and Landreneau (1979), who found a similar pattern of 

results, in which lower flexibility scores were obtained for the low 

flexibility-low originality modeling group, and no significant dif

ferences were found between the high flexibility-high originality, high 

flexibility-low originality, or control groups. Also, Landreneau & 

Halpin (1978) found that modeling resulted in significant decreases in 

flexibility scores for low-flexibility-low originality modeling groups. 

Finally, Mueller (1978) found that exposure to low-creative models 
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resulted in differences from his control and high-creative modeling 

groups, but did not find significant differences between the high-

creativity group and the control group. 

However, some studies have found results irdicating an increase 

in creativity scores resulting from exposure to a creative model 

(Belcher, 1975; Harris & Evans, 1973, 1974; Zimmerman & Dialessi, 1973). 

It should be noted, though, that one of these studies (Zimmerman & 

Dialessi, 1973) employed no control group, while another (Harris & 

Evans, 1973) found that divergent modeling resulted in significantly 

more divergent responses than the control group, but only on an 

identical task to that modeled. 

It would seem, then, that the evidence for the effects of 

divergent modeling on increasing flexibility scores may be rather weak, 

while evidence for the effects of convergent modeling in either 

decreasing flexibility scores,- or increasing convergent responding, as 

supported by this study, may be more compelling. 

If convergent modeling decreases flexible responding, the 

implication would be that, while creativity (at least as measured by 

flexibility) may not be fostered through modeling, it can be pretty 

easily squelched. However, once again, this picture is complicated by 

the fact that the convergent modeling group, which had the lowest 

flexibility scores, also had high scores for originality on the 

generalization measure. One possible explanation for this finding is 

that, while subjects may explore fewer categories of responses (low 

flexibility), they may also explore a single category more fully, thus 



resulting in unique and unusual responses. There is no real confirming 

evidence of this in the literature, however. 

Two studies, however, seem to indicate that modeling has a 

depressing effect on originality scores (Hal pin, Halpin, Miller & 

Landreneau, 1979; Landreneau & Halpin, 1978). In both studies, the 

control groups had consistently higher scores on originality than the 

experimental groups. This seems more consistent with the findings on 

flexibility in the present study, which suggest that modeling does 

indeed have an effect on creativity, but primarily in depressing 

creative responding or enhancing convergent, or non-creative, 

responding. 

Another possibility may be that modeling works best in enhancing 

or eliciting "set effects" or "functional fixedness." There is evidence 

in the cognitive psychology literature on problem-solving to indicate 

that subjects display "functional fixedness," ie., that they tend to 

think of and employ objects according to their most conventional 

functioning and have difficulty recognizing novel uses or functions 

(Duncker, 1945; Glucksberg & Danks, 1968; Maier, 1931; Teborg, 1968; and 

see Anderson, 1985). Thus, the main effect of modeling in the present 

experiment may lie in the enhancement of behaviors already in the 

subjects' repertoires, rather than facilitating the exploration of novel 

behaviors, as postulated by Bandura (1977). 

While this finding may counterindicate the use of modeling in 

stimulating creative behavior, it does seem to attest to the power of 

modeling strategies in stimulating some kinds of behavior. It must be 

noted that the modeling used in this experiment was of very brief 



duration, yet it did appear to have an effect, primarily on the type of 

behavior modeled (flexibility), which did persist, albeit over a limited 

period of time (one week). Also, because of the brevity of the model 

used, it is still possible that a more powerful modeling experience 

could enhance creativity. There is some evidence that practice can 

enhance novel problem-solving by reducing functional fixedness (Teborg, 

1968). So perhaps a more extensive modeling experience could serve the 

same function; however, this still remains to be proven. 



APPENDIX A 

Modeled Items 

Divergent Responses 

Given: A NEWSPAPER (used for reading). 

a. start a fire 

b. wrap garbage 

c. swat flies 

d. stuffing to pack boxes 

e. line drawers or shelves 

f. make up a kidnap note 

Convergent Responses 

Given: A NEWSPAPER (used for reading). 

a. read about current events 

b. look at the comics 

c. read editorials 

d. find a job in the want-ads 

e. read the horoscopes 

f. read the personals column 
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APPENDIX B 

INSTRUCTIONS 

Alternate Uses 

In this test, you will be asked to consider some common objects. 
Each object has a common use, which will be stated. You are to list as 
many as six other uses for which the object or part of the object could 
serve. 

Sample Response Here 

Do not spend too much time on any one item. Write down those 
uses that occur to you and go on to the others in the same Part. You may 
return to the incomplete items in a Part if time for that Part permits. 

There are three parts to this test, with three items per part. 
You will have 4 minutes for each part. 

STOP HERE. WAIT FOR FURTHER INSTRUCTIONS. 

Consequences 

This is a test of your ability to think of a large number of 
ideas in connection with a new and unusual situation. 

Look at the sample item. 

SAMPLE ITEM: 

What would be the results if people no longer needed or wanted sleep? 

There are many possible results that could be written. 

There will be 10 different situations somewhat like the one 
above, each one on a separate page. You will be given two minutes on 
each page to write down possible results. Write as many different 
consequences or possible results of the change as you can. Your answers 
need not be complete sentences. Your score will be the total number of 
different consequences that you write in the time given you. 

STOP HERE. WAIT FOR FURTHER INSTRUCTIONS. 
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