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ABSTRACT 

The common way of defining creativity from a cognitive perspective involves 

divergent thinking production only (Guilford, 1957, Rose & Lin, 1984, Torrance, 1990). 

However, there is a growing body of evidence that the combinafion of convergent 

thinking production, divergent thinking production, and domain knowledge expertise are 

critical to creativity. Gardner's (1993) qualitative study of eminently creative individuals 

reveals domain knowledge, convergent thinking production, and divergent thinking 

production in the lives of these individuals. Three creativity process models (Amabile, 

1996; Baer, 1988; Kirschenbaum, 1986) all require the use of domain knowledge, 

convergent and divergent production. Empirical evidence is needed to examine the 

opposing definitions in the same context. Using multiple-regression, this study compared 

the relationship of divergent production alone with a criterion for creativity, versus the 

relationship between a combination of divergent production, convergent production, and 

domain knowledge with the same criterion. The criterion was a creative product rating 

(CPR) made by qualified observers. 

Two multiple regression analyses (a) compared the contributions to variance of 

divergent production, alone, to CPR and (b) convergent production, and domain 

knowledge with CPR for additional contribution to variance. Instruments that were used 

include predictors: (1) The Torrance Tests of Creative Thinking, Verbal Form (Torrance, 

1990), for divergent production; (2) Structure-of-Intellect Test (NST) for convergent 

production; (3) Texas Assessment of Academic Skills, writing, for domain knowledge; 



(4) Harter's Intrinsic-Extrinsic Scale (Harter, 1981) a covariate for intrinsic motivation, 

and (5) the criterion, CPR, an interjudge rating for creative writing production (Amabile, 

1996). 

Frequency graphs of the predictors and CPR show linear relationships. Effect 

size for divergent production was R^ = .029 (n.s.). Effect size for the combined block 

was R2 = .056. Effect size changes for convergent production and domain knowledge 

were R^ = .025 (n.s.) and R^ = .002 (n.s.), respectively. 

The effect size of all predictor variables is much smaller than we expect, if the 

combined model were vahd. On the other hand, the relationship of the effect size for 

divergent production to the effect size for convergent production is about what we expect 

if the combined model were valid. The study served as a preliminary study. Problems 

and suggestions are discussed. 
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CHAPTER I 

INTRODUCTION 

Statement of the Problem 

Creative ability is important to all generations, particularly the next generation. 

Problems for humanity in a variety of areas, such as, enviromnental issues, poverty, 

violence, drugs, ethnic strife, and crime, to name a few, promise to plague the world's 

future. Students need learning experiences that will help them bring creative solutions to 

these problems. Understanding how to nurture creativity ensures the development of the 

individual's potential to make useflil contributions to society. Educators are key to the 

transformation of these human resources so that they will contribute to the solution of 

problems rather than to the increase of existing problems. 

Hofftnarm and Dukas (1972, p. 7) noted an insightful quote of Einstein's: "I have 

no special gift. I am only passionately curious." Einstein draws to himself as equals all 

human beings who have experienced curiosity. Einstein implied that feats, equally 

amazing as the Theory of Relativity, are within the abihty of each of us. The only 

requirement for their exhibition is passionate curiosity. With a very few words, Einstein 

suggested that the interplay between our universal body of knowledge and our potential 

as individuals is dynamic, as Feldman (1994) described in his book, Beyond Universals 

in Cognitive Development (Feldman, 1994). 

That is, knowledge first flows from the general collective body of past knowledge 

into the individual, and, second, from the individual into the general body of knowledge, 

completing a dynamic cycle. Feldman (1994) called the first process, concerning the 



flow of knowledge from this general body of knowledge to the individual, universal to 

unique. Here, the individual may incorporate or even reorganize the information. The 

general body of past knowledge can be viewed as a collection of many individual creative 

ideas or products. For example, we have allowed the contributions of Pythagoras, 

Michelangelo, Stravinski, Galileo, Einstein, Shakespeare, Piaget and Benjamin Franklin 

to become part of our collective body of knowledge. These individuals have found gaps 

in the existing body of information and ways to fill them. Feldman's (1994) second 

process, unique to universal, provides for the flow of new individual contributions into 

the general body of knowledge. For example, Thomas Edison understood Benjamin 

Franklin with his kite in the lightning storm (Feldman's (1994) first process) and found a 

way to contain the wonder in a globe of glass (Feldman's (1994) second process). 

Creativity takes place within an individual, who gained information from the general 

body of knowledge makes a new realization, rearranges relationships and connections, 

and offers a new idea back to the general body of knowledge. 

Although we can accept its existence, how can we define creativity? This is not 

easy, most likely because we have such unique personal relationships with creativity that 

agreement is difficult. Creativity could involve a little bit of humor or an engulfing 

project. Despite its importance to society and to the individual there are myriad (and 

seemingly conflicting definitions and theories) of what creativity is. Cognitive 

definitions focus on similar characterizations of the products and, historically, involve 

divergent thinking processes as distinct from convergent thinking processes. First, 

Guilford (1957) defined convergent production as "the nature of tests where items are 



"converging toward one right answer" and divergent production as "the nature of tests 

where "going off in multiple directions" to obtain muhiple answers would increase the 

scores (p. 112). Meeker (1969) defined convergent production as "the producing of a 

correct answer. . . to generate information from given information where the emphasis is 

upon achieving unique or conventionally accepted best outcomes" (p. 19), and divergent 

production as "the generation of information where the emphasis is upon a variety and 

quality of output" (p. 20). Cropley (1999) has perhaps the most succinct definition of 

these terms and defines convergent production as "production of singularity" and 

divergent production as "production of variabihty" (p. 254). 

The major way of defining creativity from a cognitive perspective involves 

divergent thinking production only (Guilford, 1957; Rose & Lin, 1984). However, there 

is a growing body of evidence that the combination of convergent thinking production, 

divergent thinking production, and domain knowledge expertise are critical to creativity. 

Gardner's (1993) quahtative study of eminently creative individuals reveals domain 

knowledge, convergent thinking production, and divergent thinking production in the 

lives of these individuals. Creative cognition (Finke, 1996; Smith, Ward, & Finke, 1995) 

defines a group of researchers that theorize that domain knowledge, convergent and 

divergent thinking production are all involved in creativity. Three creativity process 

models (Amabile, 1996; Baer, 1988; Kirshenbaum, 1986) all require the use of domain 

knowledge, convergent and divergent production in identical order. Convergent and 

divergent production began with Guilford (1965), who identified the existence of 

convergent and divergent production by factor analysis. Although Guilford included 



convergent production and divergent production as factors in a three-dimensional model 

of the intellect, we will discuss these two factors as operating as components of 

creativity. 

A critical aspect in any definition of creativity is the criterion by which creativity 

is determined (Paine, 1972; Yamamoto, 1967). This study recognizes the importance of a 

product or idea (Schooler, Fallshore, & Fiore, 1995) judged creative by appropriate 

observers (Amabile, 1996) as the criterion for the existence of creativity. The observers 

are important, even before an endeavor is begun, to provide knowledgeable interaction 

with a potential creator about a specific field or domain of endeavor. This interaction 

builds the domain knowledge of the creator (Gardner, 1993) and culminates, after the 

endeavor is complete, in the observers' evaluation of the value of the product or idea that 

was produced. Evaluation of the idea or product, itself, is a criterion by which 

appropriate observers can agree about the degree and presence of creativity (Amabile, 

1996). 

Amabile's (1996) social psychology theory provides a contextual definition for 

creativity, most useful for this study, and incorporates a variety of research perspectives. 

Amabile (1996) defined creativity as "the quality of products or responses judged to be 

creative by appropriate observers. It can also be regarded as the process by which 

something so judged is produced" (p. 33). Amabile (1996) divided creativity into three 

components essential for the production of creative responses and works. Amabile 

(1996) describes domain relevant skills, creativity relevant skills, and task motivation in 

the following fashion. 



^Domain Relevant Skills' can be considered as the basis for any performance in a 
given domain. This component includes factual knowledge, technical skills, and 
special talents in the domain in question. 'Creativity Relevant Skills ' include 
cognitive style, application of heuristics for the exploration of new cognitive 
pathways, and working style. 'Task Motivation' includes motivational variables 
that determine an individual's approach to a given task, [emphasis added] (pp. 83-
84) 

Creativity-relevant skills and domain-relevant skills are cognitive skills. Domain-

relevant skills apply to the specific content or domain area in which creative performance 

is being pursued, while creativity-relevant skills are more generally applied to a variety of 

domains (Amabile, 1996). 

This study tests a modified form of Amabile's definition, which investigates 

convergent and/or divergent thinking as subsets of creativity relevant skills. Amabile 

(1996) hsted empirical findings that fall under the category of Creativity-Relevant Skills 

as breaking perceptual set, breaking cognitive set, understanding complexities, keeping 

response options open as long as possible, suspending judgment, using wide categories, 

remembering accurately, breaking out of performance "scripts," and perceiving creatively 

(pp. 88-89). This collection contains skills that can primarily be categorized as divergent 

thinking and a few that can be categorized as convergent thinking. For example, 

breaking perceptual set, breaking cognitive set, and breaking out of performance scripts 

describe the ability to consider a wider variety of options than is normally accepted. This 

is consistent with the multiple resuhs of divergent thinking. Using wide categories, 

suspending judgement, and keeping response options open as long as possible also imply 

the manipulation of multiple options. On the other hand, understanding complexities and 

remembering accurately imply the use of convergent skills to identify specific 



information. This study was framed in Amabile's model and investigated creativity 

relevant skills as involving sets of convergent and divergent skills (Guilford, 1988). 

Both Baer's (1988) creative problem solving steps and Kirschenbaum's (1986) 

creativity classification system are process models similar to the one included in 

Amabile's (1996) social psychology theory. All three process models parallel each in the 

presence of motivation, domain knowledge, and both divergent and convergent thinking 

in their stages.This study will categorize the theories as either (a) using divergent 

production alone, or (b) using both convergent and divergent production. The basis for 

using divergent production alone was established by Guilford as well as the origination of 

the terms, convergent and divergent production, themselves. Ultimately cognitive 

definitions will need to be compared to definitions from other perspectives to support or 

weaken major views of creativity. A qualitative analysis of definitions begins the 

process. 

Taylor (1993) discussed six clusters of definitions of creativity as an appendix to 

his chapter in Sternberg's, Nature of Creativity (1993). The clusters are: (1) Gestalt or 

Perception definitions, which emphasize "the recombination of ideas or the restructiaring 

of a 'Gestah'"; (2) End product or innovation definitions, which follow Stein's (1953) 

definition that 'Creativity is that process which results in a novel work that is accepted as 

tenable or useful, or satisfying by a group at some point in time" (p. 118); (3) Aesthetic 

or Expressive definitions that emphasize self-expression; {A) psychoanalytic or dynamic 

definitions, which describe "interactional strength ratios of the id, ego and superego" (p. 

118) and "assumes all forms of creativity are permanent operant variables of personality" 



(pp. 118-119); (5) Solution thinking definitions, which emphasize the thinking process 

itself; and (6) Varia, which includes five definitions not easily categorized into the 

aforementioned clusters. One of these definitions evokes images of Feldman's (1994) 

unique to universal principal. That is Rand's (1952) definition that creativity is the 

"addition to the existing stored knowledge of mankind" (Taylor, 1993, p. 119). Taylor's 

(1993) organization of creativity definitions manifests the variety of content categories 

involved in creativity. 

In another qualitative study, Rhodes (1961) recognized four theme strands in 

approximately 50 definitions that represent research perspectives of creativity, (a) person, 

(b) process, (c) press (interaction with the environment), and (d) products as 

embodiments of ideas. An integrated approach to a definition can be accomphshed by 

viewing research from one perspective of creativity through the characteristics in the 

results of another perspective. Yamamoto (1967) described products as the basis of a 

criterion for creativity, while a research focus on process would help in application to the 

classroom. In the case of verifying the cognitive abilities needed for creativity, process 

models of creativity (Amabile, 1996; Baer, 1988; Kirschenbaum, 1986) are invaluable 

clarification tools, because they help establish the abilities that are needed to complete 

specific processes. A synthesis of creativity hterature, which respects individual 

perspectives, such as the cognitive perspective, social psychological perspective, and 

research specific to various content will allow researchers to consider more easily the 

relationship of findings in other perspectives to their own findings. 



Feldman, Csikszentmihalyi, and Garderer's (1994) triangular model of the locus of 

creativity (see Figure 1.1) includes research perspectives analyzing the creator, creative 

content, and social context. The triangular model includes interaction between (a) the 

person, (b) the content domain with its sign system, and (c) the social system or field, 

which often provides the need and restrictions on the product or idea to be created. In this 

framework, it is possible to imagine and to analyze, in parallel, a range of creative acts 

from the artistic to the scientific. This theory most completely embodies all the theories 

more specific than Feldman's (1994) theory, including Amabile's (1996) social 

psychological theory, which involves interaction between all of the components of 

person, domain, and field. 

Divergent Production Alone 

In the 1950s, Guilford began using factor analysis to sort factors that belong to 

inteUigence or creativity and organizing the factors in a model of the intellect 

(see Figure 1.2). The model had three dimensions, one containing content, one 

containing operations (such as divergent production, convergent production, and 

cognition), and one containmg products. Guilford (1957) found the divergent production 

abilities (such as fluency, flexibility, originality, and elaboration) important to creativity. 

Convergent production abilities, which Guilford called cognition were related to 

intelligence (Guilford & Christensen, 1973). 
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Torrance used Guilford's (1959) divergent thinking abilities as a guide for the 

development of the Torrance Tests of Creative Thinking (TTCT). In his discussion of the 

figural subtests, Torrance (2000) said 

Many different indicators of creative thinking ability are manifested in response 
to Figural forms A & B of the Torrance Tests of Creative Thinking. Initially 
these responses were scored for ten or more indicators; however, this seemed to 
make the scoring and interpretation overly complex. A decision was thus made to 
limit the evaluation of responses to the four divergent production abilities 
(fluency, flexibility, originahty, and elaboration) discovered by J. P. Guilford 
(1959). (p. 26) 

Perhaps the most utilized operational definition for creativity is the TTCT^ (Venable, 

1994). The TTCT tested for the subscales, fluency, flexibility, originality, and 

elaboration. Rose and Lin (1984) did a meta-analysis of fluency, flexibility, originality, 

and elaboration and found 158 studies, which they narrowed to 46, based on technical 

considerations for inclusion in a meta-analysis and whether the study used the TTCT. 

Torrance created verbal and visual subtests for fluency, flexibility, and 

originality. The visual subtests additionally included elaboration. The three verbal 

subtests, according to the Scoring and Interpretation Manual for Verbal Forms A & B 

(Torrance, 1990), produce measures of (a) fluency, or "total number of relevant 

responses" (p. 3), (h) flexibility, the "number of different categories represented" (p. 3), 

and (c) originality, or a score of 1 for each item not appearing on a predetermined "zero-

originality" list for each activity (p. 3). Among these subtests researchers can administer 

' Other subtests of divergent production abilities were created by Guilford and Wallach and Kogan 
(1965). 

11 



which ones match their own definitional focus, a further testimony to the variety of 

definitions for creativity. Torrance chose tasks for the TTCT, because he considered 

them to "summon different parts of a universe of abilities that may legitimately be 

conceptualized as creative thinking abilities" (Torrance, 2000, p. 8). Torrance (2000) 

defended the focus of the TTCT on verbal and figural content by saying that there are an 

"almost infinite" (p. 2) number of ways to think creatively. This comment supports the 

idea that specific domain knowledge is an important component of creativity. 

Torrance (2000) "maintained that high degrees of the abilities measured by tests 

such as the TTCT increase the chance that the possessor will behave creatively" (p. 1). 

Torrance (2000) compiled evidence to demonstrate the predictive nature of the TTCT 

with later adult creative achievements. Scores of high school students correlate about .51 

with creative achievements 12 years later (Torrance, 2000). 

More researchers than Torrance have done tests that define creativity as divergent 

production. Rose and Lin (1984) did a meta-analysis in which 46 creativity training 

studies were tested for the subfactors, fluency, flexibility, originality, and elaboration. 

The study yielded a mean effect size of (ES = .47). The work of these researchers and 

Torrance's (2000) research supports the idea that divergent production plays an important 

part in the creative process and should be included as a cognitive component in a 

creativity model. 

12 



Convergent and Divergent Theories 

Not all theorists agree with Torrance's (2000) and Guilford's (1957) description 

of creativity as comprised of divergent production only. Researchers, describing their 

domain as creative cognition, theorize that both convergent production and divergent 

production are involved in creativity (Finke, 1996; Smith, Ward, & Finke, 1995). Most 

notably, Finke (1996) found that the process of creative imagery involves interrelated 

aspects: (a) structured aspects that reflect conscious deliberate control, and (b) those 

which are spontaneous and unstructured. Convergent production can be equated with the 

structured aspects, because a single new image is the stated result to be attained from 

three, simple, three-dimensional forms provided. Divergent production can be equated 

with the unstructured aspects, because once a form is created, there are multiple possible 

explanations for the new image that may be offered. Overemphasis on the structured 

aspects can lead to fixation or preoccupation with the way things have been, and 

overemphasis on the spontaneous aspects can lead to fanciful ideas, not rooted in reality. 

Gardner (1993) did a study of eminently creative individuals. Although the 

identification of divergent and convergent production was not his purpose, they can be 

recognized in the typical life stages of a creative individual. Divergent production occurs 

in the stage where the creator is problem finding, because multiple possibilities can be 

conjured up by looking at the domain from all angles. Stages where breakthroughs are 

made require convergent production to make appropriate choices among the possibilities. 

Additionally, content/process knowledge helps to determine the appropriate choices that 

support breakthrough and is directly evident in the stage where the creator has built up 10 

13 



years of domain experience before leaving home to share continued discovery of the 

domain with others. As we will later share concerning Amabile's (1996) research, one of 

the stages shows evidence of intrinsic motivation; the stage where the creator makes 

sacrifices to maintain creative endeavor. 

The idea that domain knowledge expertise influences creativity and that the social 

environment (appropriate observers) influences creativity are explicit in Feldman, 

Csikszentmihalyi, and Gardner's (1994) locus of creativity model (Figure 1.1). Not so 

obvious is the inclusion of convergent and divergent production, though there is a place 

for them in the realm of the person. Process models involve interaction between the 

domain and the person. 

Process definitions of convergent production may involve following heuristics 

applicable to the content or the transfer of a process used in an analogous situation of the 

same or different content area. Divergent production processes may involve 

brainstorming as a group or individually listing as many ideas as possible. Process 

definitions are not as easy to pin down as product definitions, because they could involve 

different senses and different tasks, each with their own characteristics in different 

content areas or domains. Perhaps process definitions for convergent production closely 

parallel if they are not the same as the variety of processes that can already be termed 

among content/process knowledge. Process definitions for divergent production are, 

potentially, more plentiful than they are in reality. 

These process models for creativity include stages or steps that are primarily 

divergent production and ones that are primarily convergent production (Amabile, 1996; 

14 



Baer, 1988; Kirschenbaum, 1986). Amabile (1996) identified stages of: (1) problem or 

task presentation, (2) preparation, (3) response generation, (4) response vahdation, and 

(5) outcome (Figure 1.3.). Amabile's (1996) first stage involves either intrinsic or 

extrinsic motivation. Her second stage involves familiarity with the domain in question. 

The third stage, as she describes it, is both a search for possible solutions, divergent 

production, and making choices to narrow possibihties to a final result convergent 

production. 

Process models for creative thinking in gifted and talented research 

(Kirschenbaum, 1986) and in creative problem solving (Baer, 1988) further support the 

inclusion of convergent and divergent production in a structural model of creativity. 
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Figure 1.3. Componential framework of creativity. Broken lines indicate the influence of 
particular factors on others. Solid lines indicate the sequence of steps m the process. Only direct 
and primary influences are shown (Amabile, 1996). 
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Table 1.1 shows a comparison of these two creativity process models with Amabile's 

stages. Each model consists of a series of steps or stages that lead to a creative idea or 

product. Kirschenbaum's (1986) model lists making contact, raising consciousness, 

focusing interest, fantasizing and incubating as leading to contact with a creative 

opportunity. Inspiration is then followed by the production of a solution that must be 

verified. Baer (1988) listed more general stages, including data finding, problem finding, 

idea finding, solution finding and then a follow-up stage of action plarming. Though the 

process models (see Table 1.1) differ in number and type of step or stage, one of the 

common elements among them is the presence of stages that can be individually 

described as primarily divergent production and stages that can be described as 

convergent production. For example, data finding, idea finding, fantasizing about a range 

of possibilities, and developing hypotheses related to solving the problem are primarily 

divergent activities. Examples of convergent production can be seen in finding a 

problem, finding a solution, producing a viable solution, verifying the value, response 

vahdation, and plaiming for action. All of these models agree with a construct for 

creativity that convergent and divergent production work together. 

Hayes (1981) defined domain expertise as "extensive preparation" in a content 

area (p. 215). Before a major work the creator "has already invested a decade of work in 

the mastery of a domain and is near the forefront" (Hayes, 1981, p. 367). Amabile 

defined domain relevant skills as "familiarity with and factual knowledge of the domain 

in question: facts, principles, performance 'scripts' for solving problems in the domain 
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Table 1.1. 

Creativity Process Models 

Author/Model/Steps in Model 

Kirschenbaum (1986) Baer (1988) Amabile (1996) 

Creativitv Classification System Creative Problem SolviuR Process Steps 

(1) Making CONTACT (1) Data finding (1) Problem or Task 

Presentation 

(2) Raising CONSCIOUSNESS (2) Problem finding (2) Preparation 

(3) Focusing INTEREST (3) Idea finding (3) Response Generation 

(4) FANTSIZING about a (4) Solution finding (4) Response Validation 

range of possibilities (5) Action planning (5) Outcome 

(5) INCUBATING ideas 

(6) Establish CREATIVE CONTACT 

(7) Being INSPIRED 

(8) PRODUCING a viable solution 

(9) VERIFYING the value 

(Schank & Abelson, 1977), and aesthetic criteria" (Amabile, 1996, p. 85). The 

perspective of domain expertise contributing to creative production is in harmony with 

the idea of convergent and divergent production working together, because domain 

expertise is among Gardner's (1993) results with convergent and divergent production, 

and is found in the stages of Amabile's (1996) process model as well as other process 

models (Baer, 1988; Kirschenbaum, 1986). 
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Intrinsic Motivation 

Additionally, Amabile (1982a, 1985) found intrinsic motivation related to 

creativity. Hennessey and Amabile (1993) wrote that 

people will be most creative when they feel motivated primarily by the interest, 
enjoyment, satisfaction, and challenge of the work itself- not by extemal 
pressures, (p. II) 

Intrinsic motivation is the element that makes creativity so complex and the creative 

personality full of confounding variables. No two individuals may use exactly the same 

process or emphasize the same cognitive components. Researchers would not create 

theories of convergent or divergent production alone, if they did not have relatively one

sided experiences themselves. Individuals also have a choice of domains and, often, 

perceptual abilities in the production of new ideas. Intrinsic motivation is a component 

that should be accounted for. 

Scientific and Artistic Perspectives 

Artistic and scientific perspectives of creativity are the most basic categories of 

creativity by content. Some researchers contend that there is a major difference between 

scientific and artistic creativity (Bowers, Farvolden, & Mermigis, 1995). Indeed there are 

researchers, who maintain creativity is content specific (Baer, 1998) and researchers, who 

investigate what scientific creativity and artistic creativity have in common (Gardner, 

1993; Plucker, 1998). Hayes (1981) and Guilford (1957) connected creativity with 

problem solving. Hayes (1981) wrote that "a creative act is a problem solving act" 

(p. 215). Likewise, while considering artistic creativity, Guilford (1957) observed 



This does not mean that convergent thinking and divergent thinking never occur 
together. They frequently do, in a total act of problem solving. Creative steps are 
necessary in solving new problems. Actually, we can hardly say there is a 
problem unless the situation presents the necessity for new production of some 
kind. [Emphasis Added] (p. 112) 

So, while problem solving is known for its convergent production skills, a major 

scientific researcher, Guilford, cormects problem solving with novelty (Guilford, 1957). 

Artistic activity, on the other hand, is being connected with cognitive thought processes. 

Artistic production, in the light of present research, is now being seen from the 

perspective of cognitive activity (Dom, 1999). Both artistic and scientific creativity end 

up with an insightful or novel product. Together, these elements justify an effort to find a 

definition for creativity that is applicable both to the sciences and the arts. Comparing 

across subject domains for common factors related to creativity is an inductive way to 

make progress toward such a common definition. 

Relationships Between Major Theories 

Major theories of creativity developed independently. A synthesis of creativity 

research does not exist. A synthesis can gather the commonly agreed upon characteristics 

of creativity and determine future research. In this effort, the independence of individual 

theories adds strength to a synthesis to the extent that the theories evidence mutual 

agreement. 

Theories concerning creativity provide frameworks for definitions, imply the 

character of definitions, and are not necessarily conflicting. For example, Amabile's 

(1996) theory (see Figure 1.3) does not conflict with Feldman's (1994) theory. Amabile's 
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(1996) theory fits into Feldman's theory, because Amabile's (1996) theory proposes how 

individuals take in information and potentially create new information. The same is true 

of Baer's (1988) and Kirschenbaum's (1986) process models. Feldman, 

Csikszentmihalyi, and Gardner's (1994) Locus of Creativity (see Figure 1.1) describes the 

major subjective components of creativity in a way to begin putting the wide range of 

definitions into one framework, where they can be analyzed together. The subjective 

components involved also fit into Feldman's (1994) information flow at the same point as 

the other models, because creativity, however and with whatever components it occurs, 

occurs at the point where the individual rearranges information from the general body of 

knowledge according to new understanding. 

Conclusion 

In contradiction to the definitions of two of our most respected researchers that 

creativity is comprised of divergent production alone, there is evidence that convergent 

and divergent production are dual components in the cognitive aspects of creativity. 

Gardner's (1993) data show both among the characteristics of creators in his qualitative 

study. Finke (1996) and researchers of creative cognition theorize that both play parts in 

an integrated creative process. The imphcations of the process models of Amabile 

(1996), Baer (1988), and Kirschenbaum (1986) are that both convergent and divergent 

production abilities are stages in the creative process and must, therefore, have cognitive 

components to perform these functions. Domain knowledge plays an accepted role. 
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because it has for so long played an important part with education in Feldman's (1994) 

universal to unique process. The newest player is intrinsic motivation (Amabile, 1996). 

The purpose of this study was to investigate the integration of the cognitive 

components of creativity. Is divergent production the primary component in the 

creativity construct? On the other hand, is a more balanced role between convergent and 

divergent production together with domain knowledge more applicable to a cognitive 

construct of creativity? Different theories lead to different applications of practice and 

the formulation of different measures. It is important to resolve this disagreement. 

Predictions for this Study 

Predictions for this study contrast expectations between the one component model 

and the multiple component model. 

1. If the Guilford-Torrance model is an accurate description of creativity, 

divergent production alone plays a significant role in creativity. 

2. If the Feldman, Csikszentmihalyi, & Gardner model and creative process 

models (Amabile, 1983, 1996; Baer, 1988; Finke, 1996; Kirshenbaum, 

1986) are an accurate description of creativity, in addition to divergent 

production, convergent production and domain expertise play significant 

roles in creativity. 
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Research Questions 

Research questions examine the relative amounts of variance between divergent 

production alone in relationship with a creative product rating and additional variance 

provided by convergent production and domain knowledge. 

1. How strongly is divergent production, measured by the Torrance Tests of 

Creative Thinking (TTCT), related to creative product rating (CPR) in 

writing with intrinsic motivation as a covariate? 

2. How strongly are convergent thinking, measured by Structure-of-Intellect 

(SOI), domain knowledge, measured by the Texas Assessment of 

Academic Skills (TAAS), and divergent thinking, measured by the 

Torrance Tests of Creativie Thinking (TTCT), individually and 

collectively related to creativity, measured by creativie product rating 

(CPR), in writing with intrinsic motivation as a covariate? 

Definitions 

Definitions for major concepts addressed in this study follow. 

Creativity: The quality of products or responses judged to be creative by appropriate 

observers. It can also be regarded as the process by which something so judged is 

produced. (Amabile, 1996, p. 33). 

Convergent thinking production: The production of singularity (Cropley, 1999). The 

nature of tests where items are "converging toward one right answer" 

(Guilford, 1957, p. 112). 
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Divergent thinking production: The production of variability (Cropley, 1999). The 

nature of tests where "going off in multiple directions" to obtain multiple answers 

would increase the scores (Guilford, 1957, p. 112). 

Domain: The variety of subject areas or contexts, within which creative endeavor takes 

place, such as music, physics, writing, mechanics, the graphic arts, and scientific 

invention (Amabile, 1996, pp. 85-87). 

Domain Knowledge: Various degrees of understanding of the content/process of a 

subject area (Achievement). 

Domain expertise: Extensive preparation (Hayes, 1981) or "familiarity with and factual 

knowledge of the domain in question: facts, principles, performance 'scripts' for 

solving problems in the domain (Schank & Abelson, 1977), and aesthetic criteria" 

(Amabile, 1996, p. 85). 

Intrinsic motivation: "A motivational state generated by the individual's reaction to... 

properties of the task [itself], and not generated by [outside] factors" (Amabile, 

1996, pp. 90-91). 

The Torrance Tests of Creative Thinking (Torrance, 1990): A popular operational 

definition of creativity, including submeasures of Fluency, Flexibility, Originality, 

and Elaboration, defined by Guilford (1957) as among divergent production 

abilities. 
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Significance of the Study 

The study made progress on two fronts. First, the study contributed to a 

theoretical and definitional understanding of creativity as it commonly applies across 

domains. The study helped to resolve disagreement about whether only divergent 

production is involved in creative endeavor or whether both convergent production and 

divergent production are involved. Reevaluation of the cognitive components involved in 

creativity implies reevaluation of our assumptions about how we define and measure 

intelligence. Integration of convergent and divergent thinking could lead to adapted 

explanations of information processing. 

Second, a clarification of cognitive components of creativity strengthens 

appropriate applications to the classroom. Educators and creativity training programs 

already do much to guide students in becoming creative individuals. This study identifies 

cognitive practices that may be counterproductive and confirms appropriate objectives 

and instructional techniques. Creativity measures which are based on a more accurate 

theoretical basis may be devised. Students that have been misdiagnosed in the past may 

be better served in the future. 

Limitations of the Study 

Verifying all of the cognitive and motivational components of creativity in the 

same study is unwieldy and a decision was made to focus on the three cognitive 

constructs that have presently been identified, convergent production, divergent 

production, and domain knowledge. In addition, creativity must be tested in a variety of 
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domains and at a variety of age levels to verify these cognitive components as a construct 

of creativity. Aspects of creativity which vary with respect to specific domains or 

specific types of individuals are outside the focus of this study. Components are limited 

for application to 61 students in the fifth grade. The fact that there are a number of 

subtests involved in the TTCT creates a choice of how many and which to include. 

Because the context for this study was creative writing. Verbal subtests for the TTCT 

were used. 

This study was limited in determining construct validation for the cognitive 

components of CPR within the domain of creative writing. It was impossible to test all 

domains in which creativity is possible at one time. Creative writing was chosen as a 

beginning, because writing has well used tests for domain knowledge (TAAS), divergent 

production (TTCT, verbal form), and creative product rating (Amabile, 1996). 
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CHAPTER II 

LITERATURE REVIEW 

A Synthesis of Creativity Literature 

Introduction 

Chapter II distinguishes between theories and definitions of creativity as they 

contribute to two basic cognitive views, first, that creativity's only component is 

divergent thinking, and second, that creativity includes convergent thinking, divergent 

thinking, and domain knowledge components. Social, cognitive, domain, and process 

research perspectives of creativity give context to several aspects where disagreement 

between cognitive theories of creativity exist. Amabile (1996) provided both a solution 

to the criterion problem with her consensual assessment technique and a contextual 

understanding of creativity with her model, a componential framework of creativity. 

Evidence for the inclusion of domain expertise as a cognitive component of creativity is 

provided by domain approaches. Process approaches provide compelling evidence for 

looking at conventional cognitive approaches of creativity in a new way, including both 

convergent and divergent thinking as components. Although process approaches include 

evidence of unconscious processes involved in creativity (Schooler, Ohlsson, & Brooks, 

1993), this study will focus on the conscious processes. 

Reviews 

The variety of research perspectives of creativity suggests that creativity is a 

complex concept. The diversity of perspectives is evident in reviews of theoretical and 
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operational definitions of creativity. Rhodes (1961) found approximately 50 definitions, 

which he organized, qualitatively, into four strands: "(a) person, (b) process, (c) press 

(interactions between human beings and their environment), and (d) products as the 

embodiment of ideas" (p. 309). Rhodes' (1961) person category included "information 

about personality, intellect, temperament, physique, traits habits, attitudes, self concept, 

value systems, defense systems, and behavior" (p. 307). This category assumes people 

with certain qualities are more creative than people with other quahties. Rhodes (1961) 

defined process as "motivation, perception, learning, thinking, and communicating" (p. 

308). Press referred to the relationship between human beings and their environment, 

where "creative production is the outcome of certain kinds of forces" on "certain kinds of 

individuals as they grow up and as they function" (Rhodes, 1961, p. 308). Rhodes (1961) 

distinguished between creative ideas and creative products. 

The word idea refers to a thought which has been communicated to other people 
in the form of words, paint, clay metal, stone, fabric, or other material. When we 
speak of an original idea, we imply a degree of newness in the concept. When an 
idea becomes embodied into tangible form it is called a product, (p. 309) 

Rhodes' (1961) analysis synthesized the large number of definitions in a way easy to 

consider. 

In another qualitative approach to organizing definitions and various approaches 

to creativity, Taylor (1993) enumerated six clusters of definitions. The clusters are: (1) 

Gestalt or Perception definitions, which emphasize "the recombination of ideas or the 

restructuring of a 'Gestalt'"; (2) End product or innovation definitions, which follow 

Stein's (1953) definition that "Creativity is that process which resuhs in a novel work that 

is accepted as tenable or useful, or satisfying by a group at some point in time" (p. 118); 
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(3) Aesthetic or Expressive definitions that emphasize self-expression; (4) psychoanalytic 

or dynamic definitions, which describe "interactional strength ratios of the id, ego and 

superego" (p. 118) and "assumes all forms of creativity are permanent operant variables 

of personality" (pp. 118-119); (5) Solution thinking definitions, which emphasize the 

thinking process itself; and (6) Varia made up of five other definitions. 

Hocevar (1981) and Venable (1994) have written separate analyses of creativity 

measurement that are so similar that, when looked at together, indicate a degree of 

rehability in their resuhs. The studies, pubhshed in 1981 and 1994, found neariy 

identical categories for operational definitions of creativity. Hocevar's (1981) review of 

studies prior to 1981 revealed that creativity had been measured in the following aspects: 

(1) tests of divergent thinking, (2) attitude and interest inventories, (3) personality 

inventories, (4) biographical inventories, (5) teacher and peer nominations, (6) supervisor 

ratings, (7) judgment of products, (8) eminence, and (9) self-reported creative activities 

and achievements were used to measure creativity. Venable's (1994) analysis on 

measurement of creativity included (1) tests of divergent thinking, (2) association tests, 

(3) attitude and interest scales, (4) biographical inventories, (5) nomination by teachers, 

peers, or supervisors, (6) assessment of products, (7) studies of eminent persons, and (8) 

self-reports. Venable (1994) affirmed that there is no definite conclusion about how 

creativity should be measured. The variety of measurement perspectives indicates that 

the nature of creativity is complex enough to allow research from very different 

perspectives. 
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Differences in research perspective must be distinguished from true theoretical 

disagreement. Examples of perspective differences can be simplified, using Rhodes' 

(1961) person, process, press, and product. Yamamoto (1967) noted Rhodes' (1961) 

"four p's" (p. 307) and cites examples where researchers choose definitions from these 

different research perspectives. Yamamoto (1967) viewed the product as determining the 

final criterion and the process as the primary focus of research. A criterion for creativity 

and a broader view of research, which allows for integration of findings from different 

research perspectives will help clarify issues such as what the process says about the 

person and how the environment affects the person and the process to, ultimately, 

produce a new idea. When a search is in order, qualitative research proves useful to 

provide guideposts. 

Differences in research perspective include a focus on the characteristics of 

creative individuals (Gardner, 1993; Gruber, 1981), a focus on the mind of the creative 

individual (Guilford, 1988; Sternberg, 1993; Torrance, 2000), a focus on the process by 

which creativity takes place (Baer, 1988; Kirschenbaum, 1986; Fames, 1972; Smith, 

Ward, & Finke, 1995), a focus on the relationship between the individual and the 

environment (Amabile, 1996; Csikszentmihalyi, 1996; Getzels & Csikszentmihalyi, 

1976), and a focus on the creative product (Amabile, 1983, 1996; Fink, 1995). These 

differences in research approaches are clarified by the model of the Locus of Creativity 

(see Figure 1.1) that includes a triangular relationship between the person, the domain 

with its symbol system, and the social environment or field. A definition of creativity, 

jointly expressed by Feldman, Csikszentmihalyi, and Gardner (1994) is "creativity as the 
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achievement of something remarkable and new, something which transforms and changes 

a field of endeavor in a significant way" (Feldman, Csikszentmihalyi & Gardner, 1994, p. 

1). The Locus of Creativity with the relationship between person, domain, and field 

contains representations of how creativity accomplishes grand transformations. Yet the 

Locus of Creativity model can also represent, equally as well, the simple crayon drawing 

or tinker toy model of a child. Both the grand transformation and the tinker toy model 

are products. Though products are not explicitly represented on the model, the purpose 

of the model is the idea or product and provides the context for its production. A person 

is necessary to do the thinking and constructing. A domain or collection of symbols and 

rules is necessary. For example, the tinker toys, mathematical symbols, musical notes, 

elements of the graphic arts, and languages compose the product. A field is necessary to 

give preliminary understanding, knowledge of gaps, and judgment of the appropriateness 

of the idea or product. The idea or product of a creative endeavor is, therefore, the 

natural criterion of the existence of the creative endeavor itself 

Due to the variety of research perspectives, there has been a problem with finding 

an agreed upon criterion for the existence of creativity (Paine, 1972). Guidance for "the 

criterion problem" (Paine, 1972, p. 173) lies in the concluding discussion of a collection 

of research in The Nature of Insight (Sternberg & Davidson, 1995). Insight is a critical 

step in the creative process (Schooler & Melcher, 1995). Schooler, Fallshore, and Fiore 

(1995) discuss an operational definition of "insighf that can be agreed upon by a variety 

of researchers. Schooler, Fallshore, and Fiore (1995) said, "the claim that insight 
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involves the sudden shift from a nonsolution state to a solution state offers a starting 

point on which explanations of insight can be based." (Schooler, Fallshore, & Fiore, 

1995, p.563) A product or idea represents the solution state, as well as a criterion that 

insight has taken place. The existence of the solution idea or product is the evidence that 

a shift from a nonsolution state to a solution state has taken place. Insight or 

understanding also occupy a critical link in the creative process, therefore, the existence 

of a product or idea can also be a criterion that creativity has occurred. 

Development of a Criterion in a Social Context 

A number of researchers design their research to focus on the relationship 

between the creator and the social environment, including Amabile (1996), 

Csikszentmihalyi (1976), and Feldman (1994). Amabile (1982a, 1985), in particular, 

made progress on the development of an approach and instruments that answer the need 

for a criterion for creativity. 

Amabile's Componential Model 

Amabile (1996) developed a theoretical framework for her work on intrinsic 

motivation and creativity, to be discussed following, that recognizes three components of 

creative performance: (a) Domain relevant skills, (b) creativity relevant skills, and (c) 

task motivation work together in a process for the production of a product (Amabile, 

1983, 1996). Amabile (1983, 1996) developed this framework in order to analyze her 

work that showed a strong relationship between creativity and intrinsic motivation 
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(Amabile, 1982a, 1985). Figure 1.3 demonstrates how task motivation, domain relevant 

skills and creativity relevant skills affect and are affected by a five-step process. Step one 

is problem or task presentation with an extemal or internal stimulus. Step two, 

preparation, involves building up or reactivating a store of relevant information and 

response algorithms. Step three is response generation, requiring a search of the memory 

and environment to determine response possibilities. Step four, response validation, 

tests the chosen response possibility against factual knowledge. Step five determines the 

success, failure, or intermediate state of the outcome. When some progress has been 

made the individual can return to step one to complete the process (Amabile, 1996). 

Amabile's research is unusual among creativity researchers for the detailed theoretical 

framework, though she is not the only researcher to indicate for creativity the 

appropriateness of a componential structure. 

Ambile's (1996) model provides a detailed analysis of the relationships between 

various creativity research perspectives, such as motivation, process, product, and 

individual skills. Cognitive components are depicted in her model as creativity relevant 

skills and domain relevant skills. Amabile fists empirical findings that fall under the 

category of creativity-relevant skills as breaking perceptual set, breaking cognitive set, 

understanding complexities, keeping response options open as long as possible, 

suspending judgment, using wide categories, remembering accurately, breaking out of 

performance "scripts," and perceiving creatively (Amabile, 1996, pp. 88-89). 

Although she does not directly mention convergent production and divergent 

production, Amabile's (1996) model is the one that best depicts the theoretical framework 
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for this study. Convergent and divergent production abilities can be detected in the list of 

creativity-relevant skills above. Breaking perceptual set, breaking cognitive set, keeping 

response options open as long as possible, suspending judgment, using wide categories 

and breaking out of performance scripts all imply the manipulation of multiple options as 

is characteristic of divergent production. On the other hand, understanding complexities, 

and remembering accurately require narrowing or choosing a correct option, 

characteristic of convergent production. Amabile's (1996) componential model includes 

the role of intrinsic motivation as one of the components of creativity along with domain-

relevant skills and creativity relevant skills, the latter two being the cognitive 

components. 

Developing a Criterion 

Not only does Amabile (1983, 1996) provide a compelling model based in 

research, she makes progress in measurement of a criterion for creativity. Measurement 

of the idea or product is the focus. Amabile (1982a, 1985) was in need of an 

observational definition in order to focus on the role of intrinsic motivation in creativity. 

Amabile (1983) developed conceptual and a consensual definitions of creativity. The 

conceptual definition states that "a product or response will be judged as creative to the 

extent that (a) it is both a novel and appropriate, useful, correct or valuable response to 

the task at hand, and (b) the task is heuristic rather than algorithmic" (p. 33). The 

consensual definition states. 
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A product or response is creative to the extent that appropriate observers 
independently agree it is creative. Appropriate observers are those familiar with 
the domain in which the product was created or the response was articulated. 
Thus, creativity can be regarded as the quality of products or responses judged to 
be creative by appropriate observers, and it can also be regarded as the process by 
which something is produced, [emphasis added] (p. 31) 

The consensual definition grew into an operational definition, using interjudge (inter-

rater) reliability ratings, that Amabile used to investigate artistic creativity, American 

Haiku poems, storytelling, prose passages, essays, and problem solving tasks. Amabile 

addresses a need for appropriate judges (Paine, 1972), when she does a variety of studies 

with different categories of judges. The difficulty level and of the product determines the 

knowledge level required in the judges. The judges, consistent with Amabile's (1996) 

definition, stated above, rate creativity according to independent subjective definitions. 

Amabile (1996) asked judges to read or look through all the products before beginning to 

rate and to rate the products relative to one another rather than against an absolute 

standard. Amabile found reliability, according to the Spearman Brown statistic, 

calculated as a function of number of judges (n) and mean interjudge correlation (r): 

ReliabiHty = n r 
1 + (n -1) r 

Reliability between artist and non-artist judges was .69 in one study, and .44 and .65 with 

two groups of non-artists judges in another study. In a study of Haiku poems, Amabile 

compared the reliabilities of 10 judges who were graduate and honors students in English 

with 10 poets that had published in academic or nonacademic literary magazines. All 

judges rated the poems in 14 categories, of which the average reliability between all 

judges was .80. The reliability ranged from .63 to .92. As indicated by her definition, 
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Amabile (1983, 1996) did not train her judges to rate the creative products in a specific 

way. Part of her operational definition was that the judges at an appropriate level of 

expertise should judge creativity according to their own subjective definitions. Amabile 

(1996) considered the fairly good reliabilities due to the fact that she has purposely 

chosen creative products that do not have a high degree of complexity so that all her 

subjects would be able to respond to the challenge. This is important for rating creativity 

of the general population. If a researcher required ratings of people with high levels of 

creativity or specialized knowledge, then judges should, likewise, have a high level or 

specialized knowledge of the appropriate domain (Amabile, 1996, p. 61). 

Intrinsic Motivation. 

Amabile (1982a, 1985) and Csikszentmihalyi (1996) have done studies that show 

a relationship between creativity and intrinsic motivation. Amabile (1982, 1985) did two 

studies, that showed intrinsic motivation and creativity to be positively related. One 

study involved two groups of girls making paper collages. One group believed the event 

was a party. The other group competed for prizes. In these studies, several questions 

first established the homogeneity between the groups with respect to age, involvement in 

activities related to art at home, how much like a regular party the two groups believed 

this party was, and how much the two groups liked art. The group that was offered prizes 

had extrinsic reasons for creating the collages. The group that made the collages in the 

party setting had intrinsic reasons for creating the collages. The collages of both groups 

of judges were rated for creativity, technical goodness, and aesthetic appeal on a Likert 
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scale by the same group of judges. Seven artistic judges rated the paper collages the giris 

made. Inter-rater reliability was high (.77) and results showed that the group, which 

competed for the prizes, made collages that were significantly less creative than the group 

that did not compete (Amabile, 1982). Another experimental study of 75 young adults 

(Amabile, 1985) investigated the difference in intrinsic motivation between two groups 

for creative writing. Judges rated both groups similarly in creativity for a first poem 

written, but significantly differently on a second poem where each group had been 

introduced to the activity by a questionnaire. One group received a questionnaire 

focusing on intrinsic reasons for being involved in writing. The other group received a 

questionnaire that focused on extrinsic reasons. The ratings for the extrinsic group were 

significantly lower than the ratings for the intrinsic group. 

Csikszentmihalyi (1996) interviewed a wide variety of people recognized for 

creative and/or important contributions to their fields, including engineers, chemists, 

writers, musicians, business people, social reformers, historians, sociologists, and 

physicians. Some of those he interviewed were actor Ed Asner, authors Robert Davies 

and Nadine Gordimer, and scientists Jonas Salk and Linus Pauling. Csikszentmihalyi 

(1996) found six variables that were characteristic of enjoyment experiences these people 

had in connection with where their ideas come from and significant projects in their 

work. Three other variables related to the environment. The experiences of the 

individuals could be defined as important contributions to society. The variables relating 

to the individual were (a) action and awareness are merged, (b) distractions are excluded 

from consciousness, (c) there is no worry of failure, (d) self-consciousness disappears, (e) 
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the sense of time becomes distorted, and (f) the activity becomes autotelic or done for it's 

ovm sake (Csikszentmihalyi, 1996, pp. 111-113). 

Cognitive Approaches 

The Development of Cognitive Approaches 

Recent creativity research grew out of recognition by intelligence researchers, J. 

P. Guilford in particular, that something was missmg. Therefore, creativity research 

began in the same context as predominant theories of intelligence, which were 

characterized by domain general approaches. Domain general approaches meant that 

researchers believed that intelligence and creativity were made up of processes or factors 

that could operate in all domains. In this view, the processes, specific to individual 

domains, did not limit the use of creativity. 

J. P. Guilford was a psychometrician for the U.S. military, during World War II, 

and new president of the American Psychological Association. When he made creativity 

the topic of his presidential speech in 1950, the study of creativity became acceptable. 

Guilford hoped to inspire the development of a measure for traits of creativity that would 

predict talent in military leaders far more accurately than existing IQ or IQ-derived tests 

(Feldman, Csikszentmihalyi, & Gardner, 1994). Guilford chose factor analysis to 

identify creative characteristics in individuals, because he believed creativity could be 

shown to be a separate entity from intelligence. In a study of the relationship between 

creativity and intelligence, Guilford and Christensen (1973) found the correlation to be 
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.25. The reality was that creativity, as divergent production, and intelligence were 

positively related at a low level. 

Over the years, Guilford hypothesized, tested, and organized factors of 

intellectual abilities as a model of the intellect, which he called the Structure-of-Intellect. 

The model contained three kinds of elements: contents, operations, and products (see 

Figure 1.2). Theoretically, various operations could be performed on various contents to 

produce various products. In 1967, the model had four kinds of contents, five kinds of 

operations, and six kinds of products, which Guilford organized along each of three 

dimensions to form a cube and produced a model with 120 factors. Along the 

dimensions, the model held figural, symbolic, semantic, and behavioral contents; 

operations of convergent production, divergent production, memory, cognition, and 

evaluation; and the products, units, classes, relations, systems, transformations and 

imphcations. Continual research developed the model, by 1988, into a model with five 

kinds of contents, six kinds of operations and six kinds of products. In 1988, operations to 

be performed included cognition, memory recording, memory retention, divergent 

production, convergent production, and evaluation. Contents were in the form of visual, 

auditory, symbolic, semantic, or behavioral. Products to be produced were the same six 

as in the earher version. This cube held 180 factors. Guilford attempted to prove the 

existence of factors he found with factor analysis by creating tests, testing, and showing 

that the people possessed ability for those factors (Kettner, Guilford, & Christensen, 

1959). 
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Guilford's (1954) definition of creative-thinking abilities potentially included only the 

divergent production abilities as they operated on the contents to obtain his products with 

a range of complexity. As these were successfully tested they could be accepted as 

creative- thinking abilities. Guilford found that 53 subfactors loaded onto 14 factors, 

verbal comprehension, numerical facility, perceptual speed, visualization, general 

reasoning, closurel and 2, word fluency, associational fluency, ideational fluency, 

originality, adaptive flexibility, spontaneous flexibility, redefinition, and sensitivity to 

problems. In a study that tested many of these factors, Guilford (1957) found that artistic 

creativity was made up of a number of factors. These manifestly included fluency, 

flexibility, and originality. Elaboration was also included as a sub factor. "All of [these] 

come under a general class of factors known as productive-thinking abilities and in a 

subclass of divergent-thinking abilities" (Guilford, 1957, p. 117). Also present as factors 

of artistic creativity, though less prominent than fluency, flexibility, and originality was a 

cognitive factor for the ability to see problems and factors for redeflnition, visualization, 

visual memory, and evaluation (Guilford, 1957). 

Guilford and Christensen's (1973) study tested the relationship between the 

cognitive factors (intelligence) and the semantic divergent production (DP) factors, as 

well as between the cognitive factors and the figural DP factors. The relationship with 

semantic factors looked like a triangle with many of the high DP scores concentrated at 

the high end of the cognitive scale, while the correlation with the figural factors were 

equally distributed along the cognitive scale. Guilford said, "Students low in IQ were 

only low in DP [divergent production] tests. Students high in IQ scattered over much of 
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the whole range in DP tests." (Guilford, 1973) Guilford (1973) accounted for this 

relationship by pointing out that both IQ, which strongly represented cognitive abilities, 

and divergent production abilities, which were used as his operational definition for 

creativity, need information from memory storage. Guilford (1973) concluded a one-way 

relationship between creativity and intelligence and that creativity played the subordinate 

role. It should be remembered that Guilford's statistics actually revealed that divergent 

production, rather than creativity, was correlated with IQ tests at a .25 level. 

A limitation of Guilford's work is that he was not concerned with formally 

establishing validity for his Structure-of-Intellect model. Instead he relied upon factor 

analytic definitions of validity and correlation of the factors with practical criteria 

(Kettner, Guilford, & Christensen, 1959). A related limitation is that Guilford tried, as 

did other researchers, to make creativity fit around and outside of cognitive definitions of 

intelligence rather than simply determining the nature of creativity (Guilford, 1972). 

The Threshold Hypothesis 

In 1960, J. E. Anderson proposed a threshold theory to explain conflicting results 

in experiments relating divergent thinking and IQ. Guilford and Christensen (1973) 

describe the threshold hypothesis as a break at a critical level in the correlation data 

between IQ and creativity. The critical level is hypothesizes to be at an IQ level of about 

120, below which there is some correlation between creativity and IQ and above which 

there is hypothesized to be no correlation. Other researchers also discuss threshold 

theory (Yamamoto, 1967; Cropley, 1999). Guilford and Christensen (1973) defined 
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creativity as the divergent production abihties, and intelligence as the cognition abilities. 

They concluded "creative potential is an important part of intelligence, when the latter is 

properly conceived broadly as the structure-of-intellect model" (p.247). Guilford and 

Christensen's (1973) discussion describing a one-way relationship between creativity and 

intelligence included a response to the idea of the threshold hypothesis. Guilford and 

Christensen (1973) concluded their results contradict a threshold hypothesis: 

In neither the Guilford-Hoepfher study nor in this one do the scatter plots show 
any breaks. The degree of apparent relationship shows a continuous gradual shift, 
from low to high IQ. It is more correct to say that the higher the IQ, the more 
likely we are to find at least some individuals with high creative potential, (p. 
251) 

In summarizing the study, Guilford and Christensen (1973) said they had predicted the 

tests of semantic DP to be triangular, "no high-DP scores at low IQs but some low-DP 

scores at high IQs" (p. 251) and visual-figural-DP to be of a normal elliptical shape. 

Their findings generally confirmed the predictions. 

This imphes that individuals high in divergent production of a language nature are 

also high in intelligence, but individuals high in divergent production of a visual nature 

could have high or low intelligence. This could also be interpreted another way. What 

we conceive of as inteUigence with a "g" does not measure individuals with different 

perceptual strengths equally. Also, Kane (1984) found in a repeated measures stiidy that 

fraining pre-primary children in divergent thinking improved intelligence scores. This is 

sfrange, unless divergent thinking, omitted by Guilford from intelligence, also plays a 

part in the process of cognition. There seems to be a need to reevaluate our assumptions. 
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same 

Divergent Production only Approaches 

Meanwhile, during the 1960s, programs like "synetics" (Gordon, 1961) began 

view of creativity, geared toward helping individuals get more out of life and serving 

industry. This change in the general direction of creativity research caused the 

government funding, which Guilford's vision had inspired, to disappear. About the 

time research began within various domains (Feldman, Csikszentmihalyi, & Gardner, 

1994, p. 13). 

Also in the early 1960s the publication of the Torrance Tests of Creative Thinking 

(TTCT) (Torrance, 1962) helped "research on divergent thinking abihties shift its 

epicenter from aduhs to children" (Feldman, Csikszentmihalyi, & Gardner, 1994, p. 7). 

Torrance limited "the evaluation of responses to the four divergent production abilities 

(fluency, flexibility, originahty, and elaboration) discovered by J. P. Guilford (1959)" 

(Torrance, 2000, p. 26). Torrance's test. The Torrance Tests of Creative Thinking 

(TTCT), is, therefore, formally defined by Guilford's factors for divergent production, 

which, as noted above, was related to IQ at a low level. Torrance (2000) designed the 

verbal test for creativity to include subtests for fluency, flexibility and originality and the 

figural test to include elaborative abilities, in addition to these three. A sample activity 

asks students to list as many original relevant responses as possible. A list of unoriginal 

responses allows the scorer to score one, if a relevant response is not on the list, and zero, 

if the response is on the list. A list of categories is also provided to score fluency, where 

each response has a category. Fluency equals the total number of different categories. A 

sample activity passage, concerning a picture in the test booklet, reads: 
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On this page, write out all the questions you can think of about the picture on the 
page opposite this one. Ask all the questions you would need to ask to know for 
sure what is happening. Do not ask questions, which can be answered by looking 
at the drawing. You can continue to look back at the drawing as much as you 
want to. (Torrance, 1993) 

Each one of the TTCT activities measures muhiple responses on all three subscales, 

fluency, flexibility, and originality, ft is noteworthy that Torrance designed the test in 

keeping with Guilford's assumption that creativity and intelligence are largely unrelated 

(Guilford, 1972). The assumption that creativity and intelligence are unrelated laid the 

foundation for the development of creativity tests based solely on divergent production 

(Torrance, 2000; Wallach & Kogan, 1965). 

A study that demonstrates the numbers of studies that use fluency, flexibility, 

originality and elaboration (divergent thinking) to measure creativity is a meta-analysis 

by Rose and Lin (1984). Rose and Lin (1984) originally identified 158 studies for their 

met-analysis, which measured fluency flexibility, originality and elaboration as 

dependent variables to evaluate a variety of creativity programs. Rose and Lin (1984) 

narrowed their study to 46 studies that used the Torrance Tests of Creative Thinking and 

provided enough data to calculate a mean effect size of .47. There were, sometimes, 

more than one effect size per study. Venable (1994) confirmed that the most widely 

known tests of creativity measure divergent thinking. 

Rose and Lin (1984) measured six categories of creativity training and found 

mean effect sizes for the categories that varied from (ES = .63) for the Osbom-Pames 

Creative Problem Solving program (56 effect sizes) to (ES = .12) for the Productive 

Thinking Program (33 effect sizes). Other categories included the Purdue Creative 
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Thinking Program (ES = .33; 66 effect sizes), Other Creative Thinking Programs (ES = 

.48; 82 effect sizes). School Programs (ES = .53; 41 effect sizes), and Special Techniques 

(ES = .48; 80 effect sizes). Some creativity programs are clearly superior to others. 

Rose and Lin (1984) also organized their data by measures of verbal and figural 

fluency, flexibility, originality and figural elaboration (as measured by the Torrance Tests 

of Creative Thinking). Verbal effect sizes were (ES = .55; with 64 effect sizes) for 

fluency, (ES = .54; with 61 effect sizes) for flexibility, and (ES = .69; with 60 effect 

sizes) for originahty. Combined verbal subtests had a mean effect size (ES = .60; with 

185 effect sizes). Figural effect sizes were (ES = .42; with 51 effect sizes) for fluency, 

(ES = .35; with 48 effect sizes) for flexibility, (ES = .43; with 45 effect sizes) for 

originality, and (ES =^ .29; with 41 effect sizes) for elaboration. Total figural subtests 

yielded effect sizes of (ES = .37; with 185 effect sizes). Training in verbal creativity had 

a greater effect than training in figural creativity and training effects were greatest on 

originality, then fluency, then flexibifity, and then elaboration. Overall, resuhs showed 

that creativity, defined as divergent production, is improved by training. 

A study that was done in the graphic arts domain (Csikszentmihalyi & Getzels, 

1988) indicates that problem finding, mentioned by Guilford (1954), is very important to 

later creative productivity. Problem finding is a divergent activity that produces multiple 

options. Besides problem finding the measures Csikszentmihalyi and Getzels (1988) 

used conform to definitions of the sub-components of creativity investigated by Torrance, 

specifically fluency and originality. Csikszentmihalyi and Getzels (1988) provided 31 

male students in an art school with drawing materials, a variety of objects, and an empty 
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table. One at a time each student was directed that "he could draw whatever he wanted, 

and spend as much time doing it, as long as he was pleased with the drawing he 

produced" (Csikszentmihalyi & Getzels, 1988, p. 94). The variables tallied in the base 

study, through observation and interview, were: (1) number of objects manipulated, (2) 

whether the student chose objects which few other students chose, (3) exploratory 

behavior during selection of the object, (4) concern with problem finding in general, (5) 

concern with problem finding at the problem formulation stage, (6) concern with 

problem finding at the problem solution stage, and (7) concern with problem finding at 

the problem evaluation stage. Five established artists rated the drawings for originality, 

craftsmanship, and overall value. The critics' ratings were averaged. All of the variables 

except (4), concern with problem finding in general, were found to correlate well with the 

critics' judgments with correlations ranging between .31 and .60. The highest were (5), 

concern with problem finding at the problem formulation stage, (r = .60), (3), exploratory 

behavior during selection of the object, (r = .58), and (1), number of objects manipulated, 

r= .52. Seven years later about half of the students were found in artistic careers. Four 

of six variables: (1) number of objects manipulated (r = .45, p = .01), (3) exploratory 

behavior during selection (r = .43, p = .01), (5) concern with problem finding at the 

problem formulation stage (r - .38, p = .05), and (6) concern with problem finding at the 

problem evaluation stage (r = .45, p = .01), correlated at high levels with career success 

(Csikszentmihalyi & Getzels, 1988). Eighteen years after the original observation (3), 

exploratory behavior during selection (r = .40, p = .01), and (5), concern with problem 

finding at the problem formulation stage (r = .36, p = .05), correlated at high levels with 
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career success. Problem finding at the problem formulation stage was defined by scores 

ranging from 0 to 5 in answer to the question, "Why did you arrange the objects as you 

did?" Answers in which the student knew right away, or had a clear image of his 

drawing were scored low. The answers were scored high, if the answer suggested the 

student did not have a predetermined or "canned" image in mind: that he had "arranged 

the objects in terms of relationships suggested by the objects, and that the visual image 

emerged in the drawing itself (Csikszentmihalyi & Getzels, 1988, p. 97). The delay of 

problem formulation (r = .36, p = .05) and extent of examination of the objects (r = .40, p 

= .01) were the variables most linked to career success eighteen years after the original 

study. This study placed importance on the divergent aspects of creative production. 

Guilford's (1957) fluency and originality can be seen in Csikszentmihalyi and Getzels' 

(1988) first two variables. The remaining variables are all concerned with exploratory 

behavior or problem finding. Both exploratory behavior and problem finding 

demonstrate divergent production, because both are concemed with muhiple possibilities. 

Therefore, Csikszentmihalyi and Getzels (1988) have provided a study that correlates 

aptitude in problem finding with later success in an artistic career and provided evidence 

for us that divergent production should be included in a cognitive construct of creativity. 
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Convergent Production only Approaches 

On the other hand, Samoff A. Mednick's (1962) Remote Associations Test (RAT) 

is an operational definition of creativity dependent on convergent production.' Mednick 

(1962) believed that creativity could be defined by the ability to rearrange in new ways 

the knowledge that already existed in the mind. The test depends upon an association 

between three words, presented to the subject, with a single word intended as an 

acceptable response. For example, the words cottage, blue, and rat can together be 

associated with the word cheese. A subject that responds with "cheese" is evaluated as 

creative. Although divergent production may be used in a search for the correct response, 

the RAT can be classified as a test using primarily convergent production abilities. An 

individual, being measured for creativity using this measure and who after the use of 

divergent production abilities did not produce the correct response, would receive no 

partial credit. Ward (1971) did a study that relates to these issues. 

Ward (1971) did a correlational study between Mednick's (1962) RAT instmment 

and divergent operational definitions of creativity, first, fluency (Uses test) that measured 

numbers of responses to a divergent question like, "Name uses for a shoe?" and second, 

originality (Pattern Meanings test) that measured the number of novel ideas. Ward 

(1971) found the two operational definitions of creativity to be largely unrelated when 

achievement was held constant. The similar small relationships among the two forms and 

two definitions of divergent production seems to support potential differences in their 

' Intelligence tests can be viewed as a measure of convergent production. Arthur Cropley 
synthesized creativity research in an article in which he regards IQ as "predominantly but notexclusively a 
measure of ability to produce singularity," his defmition of convergent thinking (Cropley, 1999, p. 254). 
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theoretical definitions, however, the relationship might be due to chance. Ward (1971) 

did find that Forms A and B of the RAT correlated with each other and Uses correlated 

with Pattern Meanings significanfly. Ward (1971) also found Mednick's (1962) RAT test 

to be strongly correlated with tests of IQ and achievement (The Iowa test of Basic Skills). 

Ward (1971) concluded that the only thing that could be said for sure was that, "in these 

subjects, the convergent measure of creativity depends on processes more complicated 

than simply the size of the subject's associative repertoire" (p. 11). 

Bowers, Farvolden, and Mermigis (1995) discussed evidence for defining insight 

in an incremental way, dependent on processes of logic, until a gap is bridged. Bowers, 

Farvolden, and Mermigis (1995) characterized creativity as different from scientific 

discovery, because in the case of creativity, something exists that did not previously exist 

and in the case of scientific discovery intuition helps to discern something that existed 

previously. With this justification they provide research tasks that have one response, a 

convergent production only approach. A verbal task is called the Accumulated Clues 

Task (ACT) and uses a list of 15 clue words that are presented to a subject one at a time. 

The list of clue words gradually lead to the discovery of a solution word (see Figure 2.1). 

Subjects were asked to write a response word each time they were given a clue word, to 

indicate when they had a hunch, and to indicate when they were certain of the solution. 

By the 10* clue, most of the subjects had a hunch and were certain of their hunch by the 

12* clue. There were a total of 16 clue lists. In order to measure associative closeness 

of the response words to the solution word, a group of judges rated equidistant samples of 

four responses per item on a seven-point scale. The items that were solved quickly 
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(between 4 and 9 clues), solved moderately (between 9 and 11 clues), and solved slowly 

(between 11 and 16 clues) were grouped with like items. The judges rated each item 6 

times (twice for each solution speed) and the results were averaged. Line-graphs of the 

1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 

red 
nut 
bowl 
loom 
cup 
basket 
jelly 
fresh 

9. 
10. 
11. 
12. 
13. 
14. 
15. 
Solution: 

cocktail 
candy 
pie 
baking 
salad 
tree 
fly 
Fruit 

Figure 2.1 Words from an ACT item with "Fruit" as the solution (Bowers, Farvolden, & 
Mermigis, 1995, p. 36). 

three speeds where the four samples were graphed on a four-point scale with the judges 

associative closeness ratings resulted in three lines with very close to the same slopes (see 

Figure 2.2). Bowers, Farvolden, and Mermigis (1995) included two other tasks in this 

chapter that as a group led to the conclusion that insight has a gradual nature and that 

consistent effort rather than a mysterious flash of insight is the character of scientific 

intuition. They also note that a different type of task might yield results in keeping with 

the Gestah view that insight occurs in a flash (Bowers, Farvolden, & Mermigis, 1995). 

This theoretical perspective with respect to insight lends itself to the possibility that 

creativity, as well, might be achieved in incremental steps by the process of convergent 

production alone. 
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Clue position of responses 

Figure 2.2 Mean associative closeness scores of high, medium, and low intuitive subjects' 
responses to the relative position of clues (regardless of clue number) (Bowers, Farvolden, & 
Mermigis, 1995) 

Mednick (1962) and Bowers, Farvolden, and Mermigis (1995) have a cognitive 

definition for creativity, which contradicts the definition of Guilford (1957) and Torrance 

(2000). Is creativity defined by divergent production alone or by convergent production 

alone? Other research (Gardner, 1993; Finke, 1996) provides a third, more convincing, 

explanation; perhaps convergent and divergent production work together. 

Convergent and Divergent Approaches 

A qualitative work, which records characteristics of creativity across a variety of 

subject domains is the work of Howard Gardner (1993) in his anatomy of creativity as 

seen through the lives of Freud, Einstein, Picasso, Stravinsky, Eliot, Graham and Gandhi. 

A work like this is valuable when disagreement exists and helps clarify the nature of a 

construct for creativity from a cognitive perspective. Gardner's (1993) work seeks 

common characteristics that straddle the domains of psychology, physics, art, music, 

poetry, dance, and politics. Gardner's (1993) work is an important work among research 
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that focuses on eminent creators. His work helps advance cognitive understanding of 

creativity, because it includes scientists and artists. 

Gardner has chosen a developmental framework to guide his investigation that 

includes purposeful comparison of the creators' childhoods to their adult creativity; a 

focus on phases of development across the life span, and on two themes that characterize 

moments of breakthrough (Gardner, 1993). Primary characteristics of the creators' 

childhoods that Gardner found are: (a) the family is neither wealthy nor in dire need, (b) 

the atmosphere at home is more correct [requiring adherence to rules] than warm, (c) the 

family is not highly educated, but values leaming and achievement, (d) the family values 

ambitions, respectability, and hard work, (e) the young creator's area of strength emerged 

at a relatively young age and was encouraged by the family, (f) the home has a moral or 

religious atmosphere, (g) and the creator often passes through a period of religiosity that 

is rejected, but may be revisited later in life (Gardner, 1993). As the creator developed 

through Ufe, Gardner (1993) found periods where (a) the young creator with about 10 

years of experience in his/her chosen domain leaves home for a group with whom he/she 

may share continued discovery of the domain, (b) the creator discovers a problem area or 

special interest that can take the domain into uncharted waters, (c) the creator makes at 

least one major breakthrough, (d) a second breakthrough may come about 10 years after 

the first that is not as radical, but more comprehensive and integrated with the creator's 

eariier breakthrough, and (e) becomes a valued critic or conmientator. Two themes that 

accompany breakthrough are (a) a confidant relationship with another person at the time 

of breakthrough that on an affective level gave the creator unconditional support and on a 
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cognitive level gave thoughtful feedback, and (b) lived according to a personal "Faustian 

bargain" where aspects of a normal life were sacrificed to maintain creative endeavor 

(Gardner, 1993). As well as analysis of these aspects of the individual, Gardner (1993) 

considered domain comparisons between the creators, their field or social environments, 

their creative products, and motivation and personality characteristics. 

Gardner's (1993) qualitative work helps to confirm suspected building blocks of 

creativity. Suspected building blocks are divergent production, directly supported in 

Guilford's work, and convergent production, supported in the work of Bowers, Farvolden 

and Mermigis (1995). Gardner's (1993) developmental phases across the life span are 

revealing for the presence of divergent and convergent production. Divergent production 

occurs in the stage where the creator is problem finding, because multiple possibilities 

can be conjured up by looking at the domain from all angles. Stages where 

breakthroughs are made require convergent production to make appropriate choices 

among the possibilities. Content/process knowledge also helps to determine the 

appropriate choices that support breakthrough. Content/ process knowledge is directly 

evident in the stage where the creator has built up 10 years of domain experience before 

leaving home to share continued discovery of the domain with others. Intrinsic 

motivation is evident in a final research theme (Gardner, 1993) where the creator makes 

sacrifices to maintain creative endeavor. 

Gardner (1993) tied personality approaches with motivation. Variables for 

creativity are embedded into personality characteristics in a way that they are difficult to 

sort out. Goals or the lack of them and the regularity with which goals are pursued reveal 
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motivational variables that may apply for specific individuals only to specific domains. 

Different senses are also involved to different extents in different domain activities. 

Another variable involved in a creative personality is cognitive ability. For example, 

keeping response options open as long as possible appears a combination of a cognitive 

variable and a motivational variable. Perhaps the creator enjoys looking for possibilities, 

an activity typical of divergent production. Embedded variables make personality a 

confusing perspective for verification of individual cognitive variables that relate to 

personality. More quahtative work, similar to that of Gardner (1993) and 

Csikszentmihalyi (1996), can help clarify the creative personality. 

A factor analytic study by Belcher, Rubovits, and Di Meo (1981) analyzed 10 

creativity measures that represented the personality-motivational variables and the 

process/cognitive variables of creativity. The authors set the critical loading level at .30. 

Orthogonal varimax factor analysis produced five independent groups. Five tests loaded 

onto a "convergent search" factor. One test each loaded onto the next three factors that 

involved divergent thinking, however, the authors say that "the transformational matrix 

generated during the factor analysis indicated that these three factors may be interrelated" 

(Belcher et al., 1981, p. 822). The authors suggested that the difference between these 

three factors could be due to method variation. The last factor involved two tests of 

personal characteristics, a large ertor variance, and the lowest reliabihties. Belcher et al. 

(1981) concluded that "there may be no such thing as a 'creativity test'. Each test... 

probably tapped part of that amorphous constmct but no one was sufficient to be called a 

test of'creativity'" (p. 822). This study is consistent with Gardner's (1993) resuhs. 
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Finke (1996) has developed a theory that contrasts the intentional structured 

aspects of creativity with the spontaneous unstructured aspects. Finke's (1996) work 

involves the use of three simple visual images or three-dimensional shapes, which 

subjects combine to form a new image. This is what Finke calls the generative phase. 

Next, the subject imaginatively explains the new image in terms of a specific domain. 

Finke refers to this as the exploratory phase. 

The process of creative imagery is found to involve interrelated aspects: Those 

that reflect (a) conscious deliberate control and those, which are (b) spontaneous and 

unstructured. An emphasis on the structured aspects may cause design fixation, which 

means preoccupation with thinking about things in the way they have been thought about 

in the past. Fixation is a condition to be avoided in the creative process. Overemphasis 

on the spontaneous aspects can lead to fanciful ideas that are not usefully connected to 

reality and also to be avoided. However, each aspect can be balanced in the light of the 

positive qualities each contributes to the process. Finke (1996) suggested enhancing a 

process; he calls "creative realism" by employing structured aspects during the generative 

phase of creative thinking. During this phase, the contributions of past experience can be 

analyzed and applied to the present process. Imaginative divergence, another term for 

Fink's unstructured aspects, can be usefully employed during the exploratory phase. 

Finke (1996) defined each aspect as necessary to the cognitive processes that 

underiie creative thinking. Convergent production can be compared with the structured 

aspects of the creative process, because a single new image is the stated resuh to be 

attained. Divergent production can be compared with the unstructured aspects, because 
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there are multiple possible explanations for the new image that may be offered. If the 

cognitive requirements needed of Finke's (1996) subjects to perform the generative phase 

and the exploratory phase were to be analyzed further, it could be shown that both 

convergent and divergent production are necessary during both his generative phase and 

his exploratory phase. Nevertheless, the fact that Finke (1996) explained both structured 

and unstructured aspects to be involved in the creative process, quahfies him as a 

proponent of a theory including both convergent and divergent production. 

Domain Approaches 

Gruber (1981) did a qualitative study of scientific creativity, which made use of 

the copious notes that Darwin left. Gruber's (1981) work reveals the painstaking process 

by which Darwin passionately governed "the deliberate search for a theory of evolution" 

(p. 251). The process was interwoven with various themes, including variation, selection, 

and the principles of Malthus. The presence of these themes and principles highlights the 

importance of domain knowledge to Darwin's work. Gruber (1981) concluded that 

Darwin's search for a theory of evolution and analysis of man, therefore his creative 

thought, was the work of a purposeful being. 

Darwin's work shows careful logic toward his purpose, evidence of convergent 

thinking production, because having a purpose defines a single result. This is the 

conscious process that Gruber (1981) observes. Gruber (1981) considered an 

unconscious process, insight, is there as well. "When we say that great insights come 

only to the prepared mind, we do not mean that the mind is prepared merely by steeping 
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it in pre-digested knowledge. The way is made ready by active search and inquiry" 

(Gruber, 1981, p. 248). Active search and inquiry strengthen the importance of the 

creative process and Gruber's (1981) discussion of insight supports the perspective of 

Graham Wallas, to be considered in the section under process approaches. For a 

cognitive model of creativity, Gruber's (1981) work illuminates the importance of 

domain knowledge and convergent production. The existence of creative skills specific 

to a particular domain is included in Amabile's (1996) model (Figure 1.3). 

Hayes (1981) did a study in the context of music that clearly demonstrated the 

importance of domain knowledge. Hayes' (1981) analysis focused on the relationship 

between productivity and preparation for a large group of composers that used a special 

definition of their masterworks. Hayes (1981) used Schwann's (1979) Record and Tape 

Guide to compare creative productivity and preparation, first, of Mozart and then of 75 

other famous composers. Hayes (1981) defined works of high quality, or masterworks, 

as ones that were listed as being recorded at least five times in the Record and Tape 

Guide. "By this definition Mozart's first masterwork was written in the 12* year of his 

career" (Hayes, 1981, p. 212). Hayes found that 64 of the 76 composers had at least one 

masterwork. When Hayes graphed the composers by masterworks produced for year of 

musical career, he found that all but three of the 64 composers produced their first 

masterwork with at least 10 years of career preparation. A major conclusion of Hayes 

investigation was that an appropriate individual would need ten or more years of intense 

preparation to be creative (Hayes, 1981). 
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The finding (Hayes, 1981) that 10 or more years of intense preparation in music 

are needed for creative production is mirrored in the findings of Gardner (1993) (see pp. 

15-16 of this dissertation). In Gardner's (1993) work, crossing artistic and scientific 

domains, the young creator leaves home with about 10 years of experience in his/her 

chosen domain to share continued discovery of the domain with a group that share similar 

interest. Darwin, as well, evidences intense preparation for the Origin of the Species in 

Gruber's (1981) study. Darwin answered a questionnaire for scientific men about his 

education. 

"I consider all that I have leamt of any value has been self-taught." ... the chief 
omission [to his education] had been "No mathematics or modem languages, nor 
any habit of observation or reasoning." (LL 3, 177). A few years after Gallon's 
questionnaire, Darwin wrote, "I have always felt that I owe the voyage [of the 
Beagle] the first real training or education of my mind." (Autobiography, 77) 
(Gruber, 1981, p. 73) 

The voyage of the H.M.S. Beagle began in 1831. Darwin wrote the Origin of the Species 

in 1858-9, providing 27 years of preparation (Gruber, 1981). 

A problem with just how much focus on domain knowledge is optimal to 

facilitate creative processes i?, fixation. Fixation is a phenomenon where there is a 

hindrance to creative problem solving. Domain knowledge is an important factor in 

expert-novice studies, but is also found to play a role in fixation. One study (Wiley, 

1998) explored the relationship between expert knowledge and creative problem solving 

with the hypothesis that lots of knowledge in one domain may hinder the solving of 

problems where the solution may straddle several domains. Wiley performed three 

experimental studies, which categorize a total of 74 college students and volunteers, over 

the three studies, as having low or high knowledge of baseball. The studies then compare 
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the students' performance under various conditions on an adapted version of Mednick's 

(1962) Remote Associations Task (RAT). Mednick's (1962) RAT depends upon an 

association between three words, presented to the subject, with a single word intended as 

an acceptable response. For example, the words cottage, blue, and rat can together be 

associated with the word cheese. If a person responds to the item by saying cheese, the 

person is evaluated as being creative. Wiley adapted the RAT so that knowledge of 

baseball provided the correct response to one group of test items and knowledge of 

baseball was involved in two out of the three words, but not the third word in another 

group of test items. The correct response did not relate to baseball. For example, plate, 

pitcher, and water might obtain the response "batter" from a baseball minded person, 

whereas the response that was sought was "glass," a non-baseball association. Results 

from Wiley's (1998) three studies show that the subjects with the most "domain-related 

knowledge were least able to solve problems correctly when their knowledge suggested 

an inappropriate solution" (Wiley, 1998, p.726). Wiley's (1998) study provides evidence 

that a high amount of domain knowledge can produce a phenomenon known as fixation 

in creative problem solving. 
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Process Approaches 

Unconscious Process Approaches 

Wallas (1926) described stages of control, (a) preparation, (b) incubation, (c) 

illumination, and (d) verification. Wallas (1926) depicted these stages of control as 

stages in producing an achievement of thought. The preparation stage corresponds with 

periods in an individual creator's life where much time is spent in becoming familiar with 

the domain (Gardner, 1993; Hayes, 1981) and adopting a problem attitude. Incubation is 

a time of rest or a time away from formal consideration of a problem in expectation of 

illumination, the stage where an idea is evident. Wallas considered the illumination stage 

to be a "flash" that can also be called intimation. Verification is another stage, like 

preparation, where the individual consciously follows rules to determine if the thought, 

which Wallas also calls creative thought, is valid. Wallas (1926) determined these stages 

through the comments of a great German physicist, Helmholtz, and Henri Poncare, a 

mathematician, about their experiences. Convergent production is evident in the specific 

rules to be followed in the preparation and verification stages. Though divergent 

production is not evident in the incubation and illumination stages, it is clear that these 

stages are very different in nature from preparation and verification. Wallas (1926) 

talked of relaxing walks and trips, or dream remembering. Catching fish or birds are 

metaphors of the illusive unconscious. He encouraged us: hold fast the coming 

intimation (Wallas, 1926). 

Mumford (1998) put forth a theory that there are roles for conscious and 

unconscious elements within the creative process. Mumford (1998) saw unconscious 
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processes as happening early in a creative effort and has developed a model that includes 

the manipulation of knowledge, directed effort, and divergent thinking after the creative 

effort becomes conscious. Because the model uses unconscious processes and is difficult 

to understand (see Figure 2.3), we do not use it in our analysis. We note, however, that 

Mumford described the model in the text as involving divergent thinking. Convergent 

thinking can be seen as the manipulation of knowledge toward a goal (directed effort). 
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Figure 2.3. An integrative model of creative thought (Mumford, 1998). 

There is evidence that unconscious processes play a role in the creative process 

where insight is involved. Schooler, Ohlsson, and Brooks (1993) studied the difference 

between success in solving insight and non-insight problems when students were required 
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to verbalize during problem solving versus non-verbalization during problem solving. 

Schooler, Ohlsson, and Brooks (1993) found that verbalization hindered problem solving 

success in the insight problem condition and interpreted the results as meaning that 

verbalization can disrupt non-reportable processes critical to achieving insight solutions. 

This study, however, focuses on the conscious processes. 

Conscious Process Approaches 

Other process definitions, for example. Creative Problem Solving, are fully 

conscious. The theoretical framework set out by Fames (1972) defined creative behavior 

as 

that which demonstrates both uniqueness md relevance in its product. The 
product may be unique and relevant to a group or organization, to society as a 
whole, or merely to the individual himself Creativity is thus a function of 
knowledge, imagination, and evaluation, (p. 6) 

A brief note can be made here that Csikszentmihalyi (1988), a researcher of creativity in 

the arts where the individual often works alone, includes the individual as a social entity, 

because of the social influence on the mind of the individual. 

The distinction that Fames (1972) made between knowledge, imagination, and 

evaluation, in the above quote, demonstrates that a variety of cognitive components are 

implicit in creative behavior. How might convergent and divergent production play roles 

in Fames theoretical framework? Convergent production plays a role in evaluation, 

which implies a narrowing of choices (this set of choices is better that set of choices) or a 

comparison of a response with a correct response or favorable outcome. Convergent 

production must be one component in Fames view of creative behavior. Divergent 
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production plays a role in imagination. Imagining involves generating possibilities, 

which results in multiple responses and is typical of divergent production. Fames' (1972) 

third component, knowledge, can be connected with the domain approaches discussed 

previously and Amabile's domain relevant skills. Therefore, Fames' (1972) definition 

appears to include both convergent and divergent production and domain knowledge as 

components of creative behavior. 

Baer (1988) has built upon the theoretical underpinnings of Fames' (1972) 

definitions for Creative Problem Solving and has developed a process model for this 

approach (see Table 1.1). Baer (1988) defined steps of creative problem solving as data 

finding, problem finding, idea finding, solution finding, and action planning. A 

comparable process model developed by Kirschenbaum (1986) for gifted and talented 

research includes steps in his creativity classification system. The steps are making 

contact, raising consciousness, focusing interest, fantasizing about a range of 

possibilities, incubating ideas, establishing creative contact, being inspired, producing a 

viable solution, and verifying the value. Likewise, Amabile's (1996) process steps 

include problem or task presentation, preparation, response generation, response 

validation, and outcome. 

It is noteworthy that the clue for constructing a group of components for creativity 

in these models is that each model includes steps that use divergent thinking production 

and convergent thinking production abilities. Cognitive components should, together, 

reflect the ability to carry out each step in the process. For example, using steps from 

both Kirshenbaum's (1986) and Baer's (1988) models, fantasizing about a range of 
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possibilities, problem finding, and idea finding result in multiple possibilities, the 

defining characteristic of divergent production. On the other hand, producing a viable 

solution in Kirshenbaum's (1986) model and solution finding in Baer's (1988) model 

require the narrowing of multiple possible solutions to a best one and, therefore, give 

evidence of convergent production as important to creativity. Similariy, Amabile's 

process model (see Figure 1.3) provides evidence of divergent thinking in the response 

generation stage and convergent production in the response verification stage. Since the 

process is not complete without all the steps, both convergent and divergent production 

appear to be equivalently important to the development of a creative idea or product. The 

process perspective helps demonstrate what the cognitive components are expected to 

achieve and thereby helps clarify the nature of the cognitive components. 

Even closer parallels can be drawn between the models in examining the order in 

which convergent and divergent production are proposed to take place. All three models 

describe a stage, beginning the creative endeavor, that is, making contact, data finding, 

and problem or task presentation. Each of the model's beginning stages could be 

motivated from within the individual. Kirschenbaum and Amabile's models could also be 

motivated from outside of the individual. The second stage in all three models, raising 

consciousness, problem finding, and preparation implies a search of internal resources. 

This stage is the stage where the creator, at least, retrieves relevant domain knowledge 

and useful response algorithms from memory. Even problem finding could be connected 

with a search of information gained in the past. In stages four, three, and three 

respectively, fantasizing about a range of possibilities, idea finding, and response 
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generation, multiple possibilities are generated. This stage uses divergent thinking in all 

the models. Amabile (1996) defined her response generation stage as, "search memory 

and immediate environment to generate response possibility" (pp. 94-95), which implies 

that, in this stage, not only are a collection of possibilities generated, there are choices to 

be made among them until one possibility remains. In her model, both divergent and 

convergent production occur in stage three, however, this does not necessarily imply a 

difference in order of these abilities with the other two models. This means that 

convergent thinking is paralleled in stage eight of Kirshenbaum's model, producing a 

viable solution, with stage four of Baer's model, solution finding, and with the second 

part of stage three of Amabile's model, response generation. Lastly, all three models 

conclude with a stage of evaluation, another type of convergent thinking, which again 

produces a single response to the idea or solution. In Amabile's model this is stage four, 

response validation. Kirshenbaum's stage nine, verifying the value, and Baer's stage five, 

action planning also imply that an evaluation is made. Not only do the models each 

contain a motivational stage, domain knowledge, divergent and convergent production, 

and evaluation, they contain these components in the identical order. This is compelling 

evidence that cognitive components to carry out these processes include motivation, 

domain knowledge, and convergent and divergent production. 

Problem Solving 

Although Guilford (1957) defined strictly creative abilities to be those of 

divergent production only and many creativity tests are based on this assumption, he 
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mentioned that a complete account of creative artistic performance included evaluative 

abilities (p.l 18). In the case of problem solving, as well, Guilford (1957) recognized that 

convergent production and divergent production occur together. 

This does not mean that convergent thinking and divergent thinking never occur 
together. They frequently do, in a total act of problem solving. Creative steps are 
necessary in solving new problems. Actually, we can hardly say there is a 
problem unless the situation presents the necessity for new production of some 
kind, [emphasis added] (p.l 12) 

Guilford's map of intellectual abilities according to logic included memory and 

thinking (see Figure 2.4). Thinking could be divided into cognition, production, and 

evaluation. Production or productive-thinking abilities could be further divided into 

convergent and divergent production. Guilford (1957) commented on convergent 

production as the nature of tests where items are "converging toward one right answer" 

and divergent production as the nature of tests where "going off in different directions" to 

obtain many answers would increase the scores (p. 112). 

Figure 2.4 Diagram of the major categories of intellectual factors and their logical relationships 
(Guilford, 1957) 
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Houtz and Speedie (1978) did an exploratory factor analytic study of processes 

involved in divergent production and problem solving. Houtz and Speedie (1978) chose 

the factors based on a tentative model of problem solving as information processing, 

where the main tasks were generating or acquiring information, testing the information 

according to stated criteria, and reapplying the information in another hypothesis. A 

variety of tasks were included. Of the 16 processes analyzed, it appears that seven of 

them were convergent tasks, seven were divergent tasks and two were a combination of 

convergent and divergent tasks. A teacher rated scale of achievement was included. 

Using principal axis, alpha, and maximum likelihood factor procedures, Houtz and 

Speedie (1978) found there were three factor solutions in all the procedures. Houtz and 

Speedie (1978) called them an ideational fluency factor, a school achievement factor, and 

a problem-solving factor. Based on the convergent/ divergent nature of the tasks 

included, this result is not surprising. Houtz and Speedie (1978) helped to demonstrate 

the close relationship that exists between problem solving and creativity when divergent 

tasks are included. The primary difference is that in the case of creativity the result is a 

novel product or solution. The similarities between problem solving and creativity help 

in considering the next piece. 

Mumford, Baughman, Threlfall, Supinski, and Costanza (1996) did a stiidy of 

problem construction in the framework of process-based measures of creative problem 

solving skills. Mumford and his colleagues (1996) presented subjects with multiple 

alternative problem construction frameworks that they varied with respect to content, 

quality, and originality. In cortelating these scores with performance on creative problem 
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solving tasks they found multiple correlations in the mid .30s. This seems to imply that 

content, quality, and originality played relatively equal roles in the creative problem 

solving tasks. Notice the similarity of their choices for varying the problem constmction 

framework with the idea that domain knowledge (content), convergent thinking (quality), 

and divergent thinking (originality), respectively, play a cognitive role in creativity. 

Mumford et al. (1996) also reported that the tendency to define problems using high-

quality procedures and restrictions added to the variance in problem solving success 

above the variance explained by standard measures of ability (the SAT, a verbal 

reasoning test, and keyboard skills) and a divergent thinking skills task, Guilford's 

Alternative Headlines measure (Mumford, Baughman, Threlfall, Supinski, & Costanza, 

1996). For this task, a headline was presented and alternative headlines were rated for 

creativity by three judges with inter-rater agreement coefficients in the mid .70s. This 

study shows convergent and divergent measures both adding to the variance in creative 

problem solving tasks, further statistical evidence that they should be considered together 

as cognitive components of creativity. 

Summary and Conclusions 

Three positions about the cognitive constmct of creativity can be distinguished in 

the literature, (a) Creativity is made up of convergent production alone (Bowers, 

Farvolden & Mermigis, 1995; Mednick, 1962). (b) Creativity is made up of divergent 

production alone (Guilford, 1957, Torrance, 1981). Presently, the most widely known 

tests of creativity measure divergent thinking (Venable, 1994). (c) Creativity is made up 
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of convergent and divergent production (Baer, 1988; Belcher et al., 1981; Cropley, 1999; 

Gardner, 1993; Finke, 1996; Mumford, 1998; Fames, 1972; Smith, Ward, & Finke, 

1995). 

Guilford (1957) and Torrance (1981) make a strong case for the inclusion of 

divergent production in the creative process. Likewise, Bowers, Farvolden, and 

Mermigis (1995) provided evidence that convergent production is important to the 

creative process. Bowers, Farvolden, and Mermigis (1995) did not, however, disprove 

the role played by divergent production. Feldman, Csikszentmihalyi, and Gardner (1994) 

provided a theoretical perspective of creativity research that includes the influences that 

domain and social context (field) have on the creative individual. Evidence for the 

influence on creativity of domain knowledge (Gmber, 1981; Hayes, 1981) and intrinsic 

motivation (Amabile, 1982a, 1985) have been found. Additionally, Finke's (1996) 

theory and Gardner's (1993) resuhs demonstrate the importance of both convergent and 

divergent production to the creative process. The conscious roles of convergent and 

divergent production in the creative process are also evident in several process models 

(Amabile, 1983, 1996; Baer, 1988; Kirshenbaum, 1986) and in process definitions 

(Finke, 1996; Fames, 1972). The cognitive literature manifests a need to provide a test 

between the most common theoretical and observational definition for creativity, that of 

divergent production alone, and a theoretical definition that includes both convergent and 

divergent production. 

Components of creativity that the literature supports as candidates in a constmct 

for creativity are domain knowledge (Gardner, 1995; Gruber, 1981; Hayes, 1981), 
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convergent production (Amabile, 1996; Baer, 1988; Belcher et al., 1981; Bowers, 

Farvolden & Memiigis, 1995; Finke, 1996; Gardner, 1995; Gruber, 1981; Kirschenbaum, 

1986; Mednick, 1962), divergent production (Amabile, 1996; Baer, 1988; Belcher et al., 

1981; Finke, 1996; Gardner, 1995; Kirschenbaum, 1986, Rose & Lin, 1984), in particular 

the factors of fluency, flexibility, originality (Guilford, 1957; Torrance, 1981), problem 

finding (Csikszentmihalyi & Getzels, 1988), as well as intrinsic motivation (Amabile, 

1982a, 1985). The present study proposes a constmct validation test, using multiple 

regression. The cognitive components of creativity, identified as convergent and 

divergent production and domain knowledge will be predictors, while the influence of 

intrinsic motivation on the cognitive components will be statistically considered. A 

creative product rating (CPR) will serve as the criterion. This constmct will be compared 

with a constmct validation test, using multiple regression, for divergent production, 

commonly accepted as a measure of creativity, with the creative product rating (CPR). 

Predictions for this Study 

Predictions for this study contrast expectations for a one component model with 

expectations for a multiple component model. 

1. If the Guilford-Torrance model is an accurate description of creativity, 

divergent production alone plays a significant role in creativity. 

2. If the Feldman, Csikszentmihalyi, and Gardner model and creative process 

models (Amabile, 1983, 1996; Baer, 1988; Finke, 1996; Kirshenbaum, 

1986) are an accurate description of creativity, in addition to divergent 
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production, convergent production and domain expertise play significant 

roles in creativity. 

Research Questions 

Research questions compare the variance between divergent production and CPR 

with the variance that is added when convergent production and domain knowledge are 

included to the model. 

1. How strongly is divergent production, measured by the Torrance Tests of 

Creative Thinking (TTCT), related to creative product rating (CPR) in 

writing with intrinsic motivation as a covariate? 

2. How strongly are convergent thinking, measured by Stracture-of-Intellect 

(SOI), domain knowledge, measured by the Texas Assessment of 

Academic Skills (TAAS), and divergent thinking, measured by the 

Torrance Tests of Creative Thinking (TTCT), individually and collectively 

related to creativity, measured by creative product rating (CPR), in writing 

with intrinsic motivation as a covariate? 
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CHAPTER HI 

METHODOLOGY 

Introduction 

This chapter begins by describing the setting, participants, and research design. 

Chapter III also identifies, gives a rational for and defines the instmments. The validity 

and reliability of each instrument are reported. Finally, the chapter describes the 

procedures and data analysis. 

Setting and Participants 

Participants for this study are a convenience sample of 61 fifth grade students at 

an intermediate school in the Texas south plains. The school district and campus are 

located in a suburban farming community. The students are heterogeneous with respect 

to gender. About two-thirds of these students are Caucasian, two-ninths Hispanic, and 

one-ninth are other races including African American, American Indian and Asian. 

Ability challenged students could not be included in the study, due to requirements of the 

analysis of the study. 

Research Design 

This study used correlation and multiple regression to compare two models of 

creativity with respect to their validity, one with divergent thinking as the only 

component of creativity, and the other with a combination of divergent and convergent 

71 



production and domain knowledge as cognitive components of creativity. The analysis 

used a creative product rating (Amabile, 1996) as the measure of criterion. This study 

hoped to statistically control the motivational component as a covariate, while focusing 

on only cognitive components of creativity. 

Rationale for Test Selection 

Instmments were chosen on the basis of three criteria. First, instmments were 

chosen for their previous use and for their reliability. This considerably narrowed the 

choice of domains where the instmment could be used. Second, instmments were chosen 

to represent the cognitive components suggested by research to be related with creativity. 

The general theoretical relationship suggested by the literature is that convergent 

production, divergent production, and domain knowledge all contribute to creative 

production. Intrinsic motivation, an important variable also found to be related to 

creativity, but not a cognitive variable, was measured in order to remove its influence 

from the cognitive relationships. Third, because the domain for this study was writing, 

instmments that assess writing were chosen when a choice between instmments was 

possible. 

Instmments 

Instmments used in this study included the predictor variables (a) The Torrance 

Tests of Creative Thinking, Verbal Form, Ask and Guess activity (TTCT), to measure 

divergent thinking; (b) a Stmcture-of-the-Intellect subtest for convergent production 
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(SOI-NST), to measure convergent thinking (Meeker, 1969); (c) Texas Assessment of 

Academic Skills (TAAS) for writing, to measure content/process knowledge, a covariate 

(d) Harter's Intrinsic-Extrinsic Scale (HIES), to measure intrinsic motivation in the 

classroom ; and the criterion (e) a creative product rating (CPR), to measure creativity in 

writing (Amabile, 1983). Each instmment, and its related rehability and validity, is 

addressed in the following sections. 

Predictor Variables 

The Torrance Tests of Creative Thinking, Verbal Form (TTCT). 

One of the three predictor variables, measuring divergent thinking, the TTCT, 

Verbal Form includes three Ask-and-Guess tasks (Asking, Guessing Causes, and 

Guessing Consequences), chosen for their established reliability. These tasks present a 

hypothetical pictured situation and invite a group of responses. Multiple blank lines are 

provided for as many responses as possible. Five minutes is provided for each task. 

Sample Question. On a page with blank lines numbered one to 25, the following 

directions are spoken, while the student reads along at the top of the page. A picture is on 

the opposite page. The test booklet, reads: 

Asking: On this page, write out all the questions you can think of about the 
picture on the page opposite this one. Ask all the questions you would need to 
ask to know for sure what is happening. Do not ask questions, which can be 
answered by looking at the drawing. You can continue to look back at the 
drawing as much as you want to. (Torrance, 1993, n.p.) 

Each one of the TTCT activities measures multiple responses on all three subscales, 

fluency, flexibility, and originality. The subscales are scored for as many original 
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relevant responses as possible. A hst of unoriginal responses allows the scorer to score 

one, if a relevant response is not on the list, and zero, if the response is on the hst. A list 

of categories is also provided to score fluency, where each response has a category. 

Fluency equals the total number of different categories. 

Reliability. Test-retest reliability was provided by Sommers (1961), who tested 

two different samples of college students on the Ask-and-Guess activities with an elapsed 

time often weeks and obtained reliabilities of .97 and .80 for the two samples. Mackler 

(1962) tested the same 9* graders three times with three different forms of the Ask-and-

Guess activities and obtained rehabilities of .82 (first and second testing), .89 second and 

third testing, and .84 (first and third testing). Using the same design, Mackler also tested 

the Unusual Uses activity. Mackler (1962) found rehabilities .61, .62, and .71 for 

fluency, flexibility, and originality between the first and second testing, .66 between the 

second and third testing, and .65, .71, and .60 between the first and third testing. 

An experimental study of scoring reliability compared the scores of a group of 

untrained teachers, who had read the manual with the scores of a group of experienced 

scorers. Mean reliabilities of the verbal form ranged from .94 for originality to .99 for 

fluency. 

Validity. Yamamoto (1963) obtained empirical evidence for constmct vahdity, 

when he correlated measures of originality from creative stories, written by fifth- and 

sixth- grade students, with the originality measure from the TTCT, Verbal Form. 

Yamamoto obtained correlation coefficients of .49 for the fifth graders and .51 for the 

sixth graders. 
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Stmcture-of-Intellect, Subtests for Convergent Production. 

Another predictor variable to identify convergent thinking production, was 

estabhshed by Meeker (1969). Meeker (1969) discussed and began to interpret for 

schools the model of intellectual factors, which Guilford (1959) identified. Meeker 

identified tests for Guilford's 120 individual factors. Guilford's model is presented in 

Chapter one of this dissertation (Figure 1.3). She suggested that testing for inteUigence in 

such a detailed manner could help to identify the specific problem that individual 

students have with leaming and prescribe curriculum by which teachers can bridge the 

gap. This implies the idea that intelligence may be improved, and as such, is not widely 

accepted in schools. 

Meeker reviews the components of Guilford's model (see Figure 1.3), which hsts 

operations along one dimension of the model, contents along another dimension, and 

products along a third dimension. Operations, made up of cognition, memory, 

evaluation, convergent production, and divergent production can be performed on 

contents, such as figural (pictorial), symbolic (mathematical, musical), semantic (lingual), 

or behavioral. Products that are the results of such operations are, units, classes, relations, 

systems, transformations, and implications. 

The test chosen for this study was convergent production of symbolic 

transformations (NST). This subtest was chosen for several reasons. First, NST is the 

only convergent ability subtest that is included among the SOI tests that measure 

convergent thinking in terms of language. Second, NST has high test-retest reliability 
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compared to other SOI subtests. Third, during a factor loading assessment of the subtests 

where 26 subtests were loaded on figural, symbolic, or semantic factors, NST loaded 

moderately well on all three, .36, .39, and .35, respectively. This means that although 

NST is categorized as a symbolic subtest, NST also measures semantic factors in a 

comparable manner. Meeker (1991) defined NST as follows: "The ability to produce 

new symbolic items of information by revising given items" (p. 76). Academic abihties 

that are related to this subtest are reading, mathematics, and word processing (p. 76). 

NST can also be summarized as "word recognition" (Meeker, 1991, p. 95), because, 

among other tasks, the test asks students to recognize specific words in a string of letters 

where word spaces have been removed. 

Sample Item. In the following sample sentence, students are asked to find a word 

for a common animal that involves more than one word. 

"THE LAWYER WILL SUMMON KEY WITNESSES" (Meeker, 1969) 

"Monkey" is the solution. 

Rehability. A normative study was done in the fourth quarter of 1980 (Meeker, 

1991). Form A, which will be used for this study, has a test-retest reliability correlation 

of .88 with 514, combined second through sixth graders from Indiana, Oklahoma, 

California, and Texas. The students represented various regions, of the United States, 

and types of districts (small town, sub-urban, and near the Mexican border, ensuring 

sampling of Hispanic students). There was a test interval of 2 to 4 weeks for this study. 

Validity. The tasks on this test have one right answer and so conform to the 

definition for convergent thinking (see Chapter I, Definitions). 
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Texas Assessment of Academic Skills (TAAS), writing. 

A predictor variable identifying content/process knowledge, TAAS, writing 

measures writing in grades 4, 8 and 10 for all Texas students. This test is a timed, 

multiple-choice test, which allows educators to compare students, schools and districts. 

The instmment also asks for writing samples on a specified topic that are rated according 

to a mbric. The 10* grade version is required for graduation from High School. 

VaUdity. This test is constmcted each year with the input of teachers, curriculum 

specialists, assessment specialists, and administrators to assess a variety of academic 

skills. Texas educators draft objectives, write, pilot, and develop guidelines for 

assessment of the test items. 

Reliability. Reliability has not been formally established, however, eighty four 

percent of students who took TAAS writing in 1994, while in the fourth grade, met 

minimum expectations. In 1998, 79% of eighth grade students met minimum 

expectations. Another group of students was tested in 1995. Eighty-three percent of the 

1995 group, as fourth graders, met minimum expectations. Eighty-five percent of eighth 

graders in 1999 met minimum expectations. Eighty-three percent of the 1996 group, as 

fourth graders met minimum expectations. Eighty-four percent of eighth graders in 2000 

met minimum expectations. This gives correlations of .94, .98, and .99 for students in 

fourth grade in 1994, 1995, and 1996, respectively. Reliabihty appears plausible. 
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Harter's Intrinsic-Extrinsic Scale (HIES). 

The covariate in the study, Harter's (1980) scale, is directed at intrinsic versus 

extrinsic orientation in the classroom. Harter's (1980) scale was originally made up of 

five sub-scales, including Challenge, Curiosity, Mastery, Independent Judgment, and 

Internal Criteria. Harter (1980) found that three of the sub-scales tapped motivational 

issues, "involving what the child wants to do, likes to do, prefers" (p. 12). These 

subscales are Challenge, Curiosity, and Mastery. The other two sub-scales appeared to 

tap cognitive-informational stmctures. Because the present study uses this instmment as 

a covariate to control effects dealing with motivation, we prefer to measure only the 

cognitive aspects and not the motivational aspects. Therefore, we have chosen only items 

dealing with the three subscales related to Harter's scale. Challenge, Curiosity, and 

Mastery. The instmment as I have amended it for this purpose is made up of 18 multiple-

choice style questions in the following format. Harter (1981) designed her questionnaire 

so that participants first chose whether they were on one side or another of a question and 

then decided the degree to which they chose their side (i.e. a littie tme, or very tme). The 

sides represented an intrinsic characteristic and an extrinsic characteristic. This design 

lacks a middle choice. There are four choices related to each question (a high and low 

degree for each side) that require the participant to align themselves with either an 

intrinsic position or an extrinsic position (see the sample item in Figure 3.1). 
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Really Sort of Sort of Really 
True True True True 
forme forme forme forme 

•
j 1 Some students work on BUT Other students work on I 1 I 1 
I I problems to learn how to problems because | | | 

solve them you're supposed to 

Figure 3.1 Sample item (Harter, 1981). 

Reliability. Harter (1981) addressed rehability with the use of a "rehabihty 

coefficient" (Formula 20 from Kuder & Richardson, 1937). Rehabilities ranged from .78 

to .84 for the Challenge subscale; .68 to .82 for the Mastery subscale, and .54 to .78 for 

the Curiosity subscale in samples from New York, Colorado, and California. Test-retest 

reliability was determined to be from .48 to .63 across all five subscales for two samples 

and from .58 to .76 for the last sample. 

Validity. Validity is addressed, first, by factorial validity of the HIES. (Harter, 

1980). A study of construct vahdity (Harter, 1980) compared "perceived competence" 

with the five subscales. Harter believed that perceived competence should be related to 

motivational orientation, so that the higher one's perceived competence, the more 

intrinsic one's motivational orientation. Perceived competence correlated with challenge 

(r = .57), curiosity (r = .33), mastery (r = .54), independent judgment (r = .03), and 

internal criteria (r = .26). Higher order factoring showed perceived competence to form a 

distinct factor with challenge, curiosity, and mastery. Loadings were .76, .87, and .70, 

respectively. 
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The Criterion Variable 

Creative Product Rating (CPRj. 

The criterion variable was an inter-rater rating of a five-line poem called a 

cinquain, based on Amabile's consensual definition of creativity, "The quality of products 

or responses judged to be creative by appropriate observers. It can also be regarded as 

the process by which something so judged is produced" (Amabile, 1996, p. 33). The first 

line consists of a noun. The second line consists of two adjectives. The third line 

consists of three verbs related to the noun. The fourth line consists of a phrase or 

sentence and the fifth line repeats the noun. During administration, the first line, a noun, 

was provided for the students and 20 minutes given for the students to complete the 

second through fourth lines of the poem. 

The poems were scored for creativity alone and not for several dimensions and 

subdimensions' described by Amabile as being related to creativity (Amabile, 1996). 

The reason for not including these dimensions and subdimensions was that they were 

recognized by the researcher as containing convergent, divergent, and domain knowledge 

aspects and the researcher preferred not to predispose the raters to aspects of creativity 

that were the object of the study. Furthermore, creativity was the criterion in a multiple 

regression, which required one score. Four graduate student scorers scored the poems for 

creativity on a four-point Likert scale based on the following rating guide (Amabile, 

1996). 

' Amabile's (1996) dimensions included Creativity, Style, and Technical Aspects. Subdimensions 
for Creativity were creativity, novelty of word choice, originality of idea, sophistication, and rhythm. 
Subdimensions for Style were clarity and appropriateness. Subdimensions for Technical Aspects were use 
of the form and grammar. 
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1. Read through all the poems before beginning to rate. 

2. "Using your own subjective definition of creativity, rate the degree to which 

each poem is creative..." (p. 74). 

A reliability rating was calculated according to the Spearman-Brown formula, used by 

Amabile (1996), where (n) is the number of judges, and (r).is the mean interjudge 

correlation. Mean interjudge correlation was calculated by averaging the associated 

Pearson bivariate correlations: 

Reliability = n r . 

1 + (n - 1) r 

Sample Item. The students were given the opportunity to write cinquains a few 

days before testing. On the day of testing, two sample cinquains such as the following 

(A), were distributed to the students. Another noun, "computer," was given on the first 

and fifth lines of the actual test in place of "clouds" in the sample (B). The student was 

asked to write the remaining three lines of the poem. 

(A) Jello (B) Clouds 
Red, Yellow 

Poke, Wiggle, Plop 
Mine is on the floor. 

Jello Clouds 

Figure 3.2 Sample cinquain (A) and testing format (B). 

Valididty. Validity of the measure of creative writing was addressed by 

having four graduate student raters, knowledgeable of creative writing in English. 
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Reliability. Comparison of inter-rater correlations for this study with Amabile's 

(1982) creative writing studies addressed reliability. Amabile (1982) did two creative 

writing studies. Interjudge reliability in creativity judgment was .87 for a first group of 

judges that had one group session together. A second group of judges, of whom 50% 

were experienced in poetry writing and 50%) were inexperienced, also had one group 

session together. Inter-judge reliability of creativity judgement for the second group was 

.90. A minimum of .85 is desired for research. 

Procedures 

Data collected from the school district's administration of the TAAS writing 

assessment to the fourth grade in Febmary of 2001 was utilized. Data for creative 

product rating, intrinsic motivation, Stmcture-of-the-Intellect NST, and TTCT Ask and 

Guess activities was collected in August of 2001. At this point, the students' 

participation was complete. An inter-rater assessment of the creative writing product was 

performed by four doctoral students, including the author. The poems were scored for 

creativity in a manner as consistent with Amabile (1996) as the present design and aims 

allowed. Finally, assessments were analyzed for students who had completed all of the 

measures. 

Data Analysis 

An SPSS regression was performed on the H I-E S mean and CPR to determine if 

intrinsic motivation could be used as a covariate in the regressions. SPSS was used in the 
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primary analysis. Regression was performed to determine how well creativity in writing, 

using a creative product rating (CPR) as the criterion, was predicted by the sole predictor 

of divergent production. Analysis involved a comparison between results of this 

regression and a multiple regression analysis of how well creativity in writing (CPR) was 

predicted by the combination of divergent thinking, convergent thinking, and domain 

knowledge as predictors, while holding intrinsic motivation as a covariate in the analysis. 

It was predicted that convergent thinking and content/process (domain) knowledge would 

make significant contributions to the variance of the CPR in addition to the contribution 

of divergent thinking. 
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CHAPTER IV 

RESULTS 

Introduction 

The study was conducted in a mral district in the Texas south plains region of the 

United States. The testing experience involved two classrooms where approximately 130 

fifth grade students were tested in August, 2001. Because some students did not return 

the parental consent form and some did not complete all five tests, the finalized study 

involved 61 of these students, 31 giris and 30 boys. 

Four instruments were administered in two-hour blocks to six groups of smdents 

by the principal researcher and another College of Education graduate student, who was 

trained by the researcher. The administered instmments included (a) a five-line poem or 

cinquain, termed the creative product rating (CPR) (Amabile, 1996), as the criterion; (b) 

Harter's Intrinsic-Extrinsic Scale (H I-E S), a Likert scale measure of intrinsic motivation 

in the classroom, and the covariate; (c) the Stmcture-of-Intellect (S-O-I), NST subtest, 

parts a, b, and c (Convergent Production for Symbolic Transfer), a predictor; and (d) 

Torrance Tests of Creative Thinking (TTCT), Ask and Guess activities, as the measure of 

divergent production, a second predictor. Students completed the Texas Assessment of 

Academic Skills (TAAS), Writing, the third predictor, administered to the students in 

Febmary, 2001 of their fourth-grade year by the school district. 

This study aimed to compare the validity of two theoretical positions in cognitive 

definitions of creativity. One position described creativity as divergent production alone, 

while the other position included divergent production, convergent production and 
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domain knowledge as components of creativity. The analysis involved a comparison of 

the contributed variance in a multiple regression between divergent thinking (TTCT) and 

CPR, where intrinsic motivation (H I-E S) was a covariate, with the contributed variance 

from a muhiple regression of the measures of convergent thinking (S-O-I), domain 

knowledge (TAAS), and divergent thinking (TTCT) together, where intrinsic motivation 

was again a covariate. The probability level for all tests was set at p = .05. An ordered 

analysis organized the predictors. The analysis used Statistical Package for the Social 

Sciences (SPSS) software version 10.0. 

Preliminary Concerns for Research Question 1 

Validity of CPR 

The results of any study depend strongly upon the validity and the reliability of 

the criterion. Even though the validity and reliability of this criterion, the Creative 

Product Rating (CPR), follow the guidance of Amabile (1996) in form, the degree of their 

value is derived from the ability level of the raters in relation to the participants, 

applicable bivariate correlations among the raters, and the computed reliability involved 

in the immediate study. Such is the theoretical nature of the instmment. The validity of 

the CPR for this study rests in the fact that the raters are graduate students in English and 

education, including the principal investigator, with academic knowledge of and/or 

creative experience in writing poetry. 
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Reliability 

Concerning interjudge reliability, first, bivariate correlations were ran among all 

four raters. Next, according to Good & Brophy (1987), Bonferroni suggested a corrected 

significance level for the number of correlations involved in a measure, in this case 

rehabihty of the creativity ratings. The significance level is divided by the number of 

bivariate correlations involved. Since significance of interjudge reliability is set for 

p <.05 and there are four raters with six bivariate correlations, the resulting significance 

level for each correlation is .0083. These correlations ranged from .384 to .586. All 

signifificance levels in Table 4.1 met the corrected p value. 

Table 4.1 Bivariate Correlations between Raters of the Cinquains 

Rater 1 Rater 2 Rater 3 Rater 4 

Rater 1 

Rater 2 .574** 

Rater 3 .437** .384* 

Rater 4 .540** .586** .552** 

* p = .002 

**p<.001 

n = 61 
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Rehability was calculated with Amabile's (1996) Spearman-Brown statistic and 

using Cronbach's coefficient alpha. The Spearman-Brown statistic, as reported by 

Amabile (1996), is: 

Reliability = n r . 
l + ( n - l ) r 

where (n) is the number of judges and (r) is the "mean interjudge correlation." (p. 68) 

The mean interjudge correlation, r, is Pearson's product moment correlation rather than a 

percent agreement statistic.^ Cronbach's coefficient alpha can be reduced to: 

Alpha = -r 1 

l^ + riK-l)] 

"where (K) is the number of items and (r) is the interitem correlation" according to 

Sideridis (1999). (K), number of items, replaces (n), number of judges, and (r) represents 

mean interjudge correlation or interitem correlation, respectively. Although the 

qualitative nature of (K) and (n) are different, a little algebra shows the statistics are 

equivalent. Reliability with Amabile's (1996) Spearman-Brown statistic was (reliability 

= .81) and using Cronbach's coefficient alpha (alpha = .80), measuring raters as a fixed 

effect. Thus, significance of bivariate correlations balanced magnitude of reliability to 

determine the number of raters to be involved in the criterion of this study, CPR. The 

four raters involved on Table 4.1. made up Creative Product Rating. See Appendix A for 

a frequency chart. 

Torrance bases creativity (divergent production) on the theoretical constructs, fluency, 

flexibility, and originality. Each construct is measured by six activities. Three were used in this 

Telephone cah to Teresa Amabile, 4:09 PM Central Time, Wednesday, May 29, 2002. 
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study and they are Asking, Guessing Causes, and Guessing Consequences. The average of the 

mean scores for fluency, flexibility and originality served as the measure of divergent production 

for this study. 

Research Question 1 and Results 

How strongly is the TTCT, as a measure of divergent production, related to CPR in 

writing, with intrinsic motivation (HI-ES) as a covariate? Results are: 

1. There was a weak relationship between intrinsic motivation in the classroom (HI-ES) 

and CPR. Therefore, subsequent multiple regressions lacked this expected covariate. 

The Pearson product correlation between intrinsic motivation and CPR was r = .02 (n.s., 

one tailed). 

2. Although correlation resulted between divergent production (TTCT) and CPR (r = 

. 17), the relationship was not significant (p = .096, one tailed). A frequency chart for 

divergent production and a scatter plot of the relationship between divergent production 

and CPR are provided in Appendixes A and B, respectively. The three TTCT, Ask and 

Guess activities. Asking, Guessing Causes, and Guessing Consequences, which measured 

fluency, flexibility, and originality on each subtest, operationally defined divergent 

production. Divergent production had a mean of 12.55 and a standard deviation of 5.28. 

Fluency had a mean of 16.66 and a standard deviation of 7.08. Flexibility had a mean of 

9.90 and a standard deviation of 3.13. Originahty had a mean of 11.08 and a standard 

deviation of 6.36. 

Pearson correlations resulted between CPR and the divergent production (TTCT) 

subscales. Correlation between CPR and fluency was r = .17 (p = .10); CPR and 



flexibility correlated at r = .17 (p = .10), and CPR and originality had a Pearson 

correlation of r = .15 (p = .12). Correlations among subconstracts for divergent thinking 

(fluency, flexibility, and originality) showed strong relationships. Bivariate correlation 

between fluency and flexibility was r = .79 (p < .001). Bivariate correlation between 

fluency and originality was r = .95 (p < .001). Bivariate correlation between flexibihty 

and originality was r = .76 (p < .001). Table 4.2 displays inter-subscale correlations. R̂  = 

.029 represented effect size for divergent production (TTCT) and creativity (CPR). 

Preliminary Concerns for Research Question 2 

Regression analysis for Research Question Two involved the same measures for 

CPR and divergent production (TTCT) that were used in the previous analysis. The 

principal investigator and a graduate assistant administered subtests A, B, C, and D of the 

S-O-I, Convergent Production for Semantic Transfer (NST) to measure convergent 

production. The four subtests successively increased in difficulty level. All participants 

except one received the highest possible score for subtest A. Subtest A proved too easy 

to include in the analysis; subtest D proved too difficult to include. The mean of subtests 

B and C measured convergent production in the model analysis, because one of the 

assumptions of the analysis is that the predictors be independent. 

Two parts of the Texas Assessment of Academic Skills (TAAS) measured domain 

knowledge. The first part, a multiple choice test, concemed writing ability, where the 

highest possible score was 1.0. The second part was a piece of writing on a provided 

topic, rated with a four point writing mbric. Themes with solid supporting evidence in 

89 



proper paragraph format and variety of elaboration scored highly. Scores on the writing 

mbric were divided by four so that they were in the same percentage format as the 

multiple-choice score. The mean of the multiple-choice score and the mbric rating 

represented domain knowledge in the analysis. 

The correlations among the predictors were low showing their independence for 

the regression analysis. Pearson correlations between the three components are r = .177 

(p = .086, one tailed) between divergent production (TTCT) and convergent production 

(S-O-I, NST), r = .146 (p = .131, one tailed) between convergent production (S-O-L 

NST) and domain knowledge (TAAS), and r = .097 (p = .228, one tailed) between 

domain knowledge (TAAS) and divergent production (TTCT). Inter-component 

correlations are also displayed on Table 4.2. Their importance in a regression model 

requires their independence from each other. It is for this reason and expectations derived 

from the literature about convergent production(S-0-I, NST) and domain knowledge 

(TAAS) that convergent production and domain knowledge were entered together in 

subsequent regression analyses. 
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Table 4.2 Bivariate Correlations between Divergent Production, Convergent Production, 
and Domain Knowledge 

Divergent P. Convergent P. Domain Knowledge 

Divergent P. 

Convergent P. .177* 

Domain Knowledge .097** 145*** 

p = .086; **p = .228; ***p = .131; n = 61 

Research Question 2 and Results 

Do measures of convergent thinking (S-O-I, NST) and domain knowledge 

(TAAS) make significant correlation contributions above the contribution of divergent 

thinking (TTCT), when the three are considered together in a relationship with CPR, with 

intrinsic motivation (HI-ES) as a covariate? Resuhs include: 

1. A weak correlation between intrinsic motivation in the classroom (HI-ES) and CPR (r 

= .02, p = .43) in a one-tailed analysis, meant that intrinsic motivation could not beused 

as a covariate as intended. 

2. Correlation was found between convergent production and CPR (r = . 19), however, 

the relationship was not significant (p = .08, one-tailed). No correlation was found 

between domain knowledge (TAAS) and CPR (r = -.005, n. s., one tailed). Frequency 

graphs of convergent production (S-O-I, NST) and domain knowledge (TAAS), as well 

as scatter plots of the relationships of convergent production (S-O-I, NST) by CPR and 
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domain knowledge (TAAS) by CPR are in Appendices A and B, respectively. Means 

and standard deviations were M = 61.54, SD = 3.65 (for NST,B), M = 18.16, SD = 9.84 

(for NST, C), and M = 39.85, SD = 5.92 (for overall convergent production). For domain 

knowledge (TAAS), multiple choice had M = .88, SD = .07, the mbric rating had M = 

2.57, SD = .74 and, overall domain knowledge had M = .16, SD = .11. Divergent 

production (TTCT) had a mean of 12.55 and a standard deviation of 5.28. Fluency had a 

mean of 16.66 and a standard deviation of 7.08. Flexibility had a mean of 9.90 and a 

standard deviation of 3.13. Originality had a mean of 11.08 and a standard deviation of 

6.36. Table 4.3 presents one tailed Pearson correlations between the convergent 

production (S-O-I, NST) and domain knowledge (TAAS) predictors. Bivariate 

correlation between NST, B and NST, C was r = .42 (p < .001). Bivariate correlation 

between multiple choice and the mbric rating was r = .36 (p < .01). Bivariate correlation 

between NST, B and multiple-choice was r = .56 (p < .001). 

Effect size for divergent production (TTCT) was R̂  = .029. Divergent production 

(TTCT) and convergent production (S-O-I, NST) provided an effect size of R̂  = .054. 

All three predictors, divergent production (TTCT), convergent production (S-O-I, NST) 

and domain knowledge (TAAS) produced an effect size of R' =.056. The models 

produced respective effect size changes of R̂  = .029 (n.s.), .025 (n.s.), and .002 (n.s.) for 

adding divergent thinking, convergent thinking, and domain knowledge into the 

regression equation. 

Effect sizes were similar when the regression analysis involved blocks, where 

divergent production was in the first block and convergent production and domain 
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knowledge made up the second block. This model makes the most sense, because 

domain knowledge seeks responses that are convergently produced, just as convergent 

production. The two are, therefore, not independent components, when analyzed as 

separate blocks. Effect size for divergent production was R̂  = .029. Effect size for the 

combined block was R̂  = .056. The R̂  change for convergent production (S-O-I, NST) 

and domain knowledge (TAAS) was R̂  = .027 (n.s.). 

Table 4.3 Bivariate Correlations between Divergent Production, Convergent Production, 
and Domain Knowledge Subscales 

Divergent Production Convergent Production Domain Knowl. 

Fluency Flexibility Originality NST, B NST, C M.Ch. R. R. 

Fluency 

Flexibihty 

Originality 

NST,B 

NST,C 

M.Ch. 

R. R. 

.788 * * * 

.947 

.246=" 

.139 

.086 

.073 

* * * .755 

.183 

.063 

.161 

.039 

* * * 

.178 

.143 

.085 

.085 

41y*** 

.564*** .166 

.161 .001 .357** 

***p<.001; **p< .01 ; *p< .05 ; n - 6 1 

Summary 

Results include: (a) that intrinsic motivation, Harter's Intrinsic-Extrinsic Scale for 

the classroom (HI-ES); is not correlated with creative product rating (CPR); (b) 
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correlation between divergent production, the Torrance Tests of Creative Thinking 

(TTCT), and CPR is r = .17 (p = .096); (c) correlation between convergent production 

(Stmcture-of-Intellect, NST), and CPR was r =.19 (p = .08); (d) lack of correlation 

between domain knowledge, the Texas Assessment of Academic Skills (TAAS) and CPR 

(r = -.005, N.S.); and (e) total R̂  =.056. The model produced respective effect size 

changes of R^ = .029 (n.s.), .025 (n.s.), and .002 (n.s.) for adding divergent thinking, 

convergent thinking, and domain knowledge into the regression equation. 

94 



CHAPTER V 

DISCUSSION 

Summary of the Literature, Research Questions, Procedure, and Results 

Summary of the Literature 

The purpose of the study was to compare the validity of two theoretical positions 

in cognitive definitions of creativity. The first position described creativity as divergent 

production alone (Guilford,1954,1957; Torrance, 2000), while the other position included 

divergent production, convergent production and domain knowledge as components of 

creativity (Amabile,1996; Baer, 1988; Gardner, 1993; Kirschenbaum, 1986). The first 

position is represented by J. P. Guilford (1954, 1957), who originated the description of 

creativity as divergent production alone. Torrance (2000) used Guilford's definition in 

his Torrance's Tests of Creative Thinking (TTCT). The public schools widely use these 

tests as a partial measure of gifted and talented ability. Representing the second position, 

Gardner (1993), Kirschenbaum (1986), Baer (1988), and Amabile (1996) all indicate the 

combined involvement of domain knowledge, divergent production, and convergent 

production. Gardner's (1993) qualitative study viewed themes across the lives of seven 

eminently creative people, Ghandi, Einstein, Elliot, Freud, Martha Graham, Stravinski, 

and Picasso. Gardner's (1993) study shows themes, which exemplify domain knowledge, 

divergent production, and convergent production. Kirschenbaum (1986), Baer (1988), 

and Amabile (1996) each produced a creative process model; Kirschenbaum (1986) in the 

field of gifted and talented research; Baer (1988) to develop a creativity training program 

95 



in the schools; Amabile (1996) as an aid to studying intrinsic motivation in connection 

with creativity. All three process models not only require the use of domain knowledge, 

divergent production, and convergent production, but require their use in the same order. 

Research Questions 

Question 1. How strongly is the TTCT, as a measure of divergent production, 

related to CPR in writing, with intrinsic motivation (HI-ES) as a covariate? 

Question 2. Do measures of convergent thinking (S-O-I, NST) and domain 

knowledge (TAAS) make significant correlation contributions above the contribution of 

divergent thinking (TTCT), when the three are considered together in a relationship with 

CPR, with intrinsic motivation (HI-ES) as a covariate? An ordered analysis was mn of 

the predictors, divergent production (TTCT), convergent production (S-O-I, NST), and 

domain knowledge (TAAS). 

Procedure 

The procedure involved the administration of four instmments in two-hour blocks 

to six groups of fifth grade students by the principal researcher and another College of 

Education graduate student in August of 2001. Administered instmments were (a) a five-

line poem or cinquain (Amabile, 1996), termed here the Creative Product Rating (CPR) 

and the criterion; (b) Harter's Intrinsic-Extrinsic Scale (H I-E S), a Likert scale measure 

of intrinsic motivation in the classroom, the covariate; (c) the Stmcture-of-Intellect 
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(S-O-I), NST subtest, parts b, and c (Convergent Production for Symbolic Transfer), a 

predictor; and (d) Torrance Tests of Creative Thinking (TTCT), Ask and Guess activities, 

as the measure of divergent production, a second predictor. As noted in Chapter IV, the 

covariate was removed from the study because it did not correlate with the criterion. The 

third predictor, Texas Assessment of Academic Skills (TAAS), Writing, had been 

administered to the students in Febmary, 2001 of their fourth grade year by the school 

district. 

Resuhs 

Question 1. How strongly is the TTCT, as a measure of divergent production, 

related to CPR in writing? Surprisingly, the relationship between divergent production 

and CPR was low (r =. 17). Effect size for the relationship was R^ = .029 (n.s.). This 

finding conflicts with divergent production literature. Rose and Lin's (1984) meta

analysis of the TTCT demonstrated a mean effect size of .47 after exposure to a variety of 

creativity training programs. Rose and Lin (1984) found there to be a relationship 

between divergent thinking and creativity training across 46 studies. In another study, 

Getzels and Csikszentmihalyi (1976) found that problem finding (a type of divergent 

production) was significantly related to creativity. Correlations in their study ranged 

fromr = .31 to r = .60. 

Additionally, the correlation (r = .02) between intrinsic motivation (HI-ES), and 

CPR did not allow the use of intrinsic motivation as a covariate. The result is 

inconsistent with Amabile's (1982a, 1985) resuhs. Amabile found a significant 
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difference between intrinsic and extrinsic treatments in terms of judges' ratings of paper 

collages (Amabile, 1982a) and cinquain poetry (Amabile, 1985). 

Question 2. How strongly are convergent production (S-O-I, NST) and domain 

knowledge (TAAS) related to creativity (CPR) over and above divergent production 

(TAAS)? When convergent production (S-O-I, NST) and domain knowledge (TAAS) 

were added to the model, R̂  was .056. The additional variance for convergent production 

and domain knowledge was R̂  = .027. All of the predictors made contributions to the 

variance of creativity; however, the contributions were neither significant, nor large. As 

in Question 1, R^ for divergent production (TTCT) was .029. Likewise, the S-O-I, NST, 

convergent thinking, had a similarly small contribution to the variance of CPR (R^ = 

.025). Domain knowledge's contribution to the variance of CPR was R^ = .002. 

Gardner's (1993) study of the lives of eminently creative individuals implies the 

involvement of convergent thinking because single, specific solutions imply convergent 

thinking. Also, three creativity process models (Amabile, 1996; Baer, 1988; 

Kirschenbaum, 1986) all imply the use of convergent thinking in the production of a 

solution. The contribution to variance of domain knowledge (TAAS) is, perhaps, the 

most appalling of all the predictors when findings of previous studies are considered (R^ 

= .002). Gardner's (1993) study demonstrated evidence of domain knowledge. Gardner 

noted a "Ten Year Rule" for the time between a creator's introduction to a domain and 

the production of a major creative work. This Ten Year Rule is supported in Hayes 
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(1981) study of classical composers, where 61 of 63 composers with one masterwork' 

had at least 10 years experience in music before producing the masterwork. Gmber's 

(1981) study of Darwin documents 27 years between the beginning of Darwin's study 

and the production of Origin of the Species. 

Significance of the Study 

The very low variances of the predictors (divergent production, convergent 

production, and domain knowledge) with creativity can mean one of two scenarios. The 

first assumes that the rating instmment used in this study to measure creativity was an 

accurate measure of creativity. In connection with this case three assumptions can be 

made. First, creativity tests, like the TTCT based on divergent production are not related 

or have a low relationship to creativity. Second, convergent production, using tests like 

the SOI-NST, is not related or has a low relationship to creativity, and third, domain 

knowledge, as measured by the TAAS, is not related to creativity. 

This case implies several things for creativity theory. Only convergent thinking 

and divergent thinking may be involved in a definition of creative endeavor. Predictors 

of creativity that measure divergent thinking, like the TTCT, may not be related to 

creative endeavor. Measures of convergent thinking production may not be related to 

creative endeavor. Additionally, domain knowledge (achievement) does not advance 

creative endeavor. Theoretically, this result implies that creativity may take place by 

' A masterwork is defined as a work having been recorded at least five times in Schwann's (1979) 
Record and Tape Guide. 
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means other than the use of convergent production or divergent production, such as 

personality, and does not involve domain knowledge. Further, a model of creativity may 

not involve convergent or divergent production and does not involve domain knowledge. 

Application of these resuhs to practice means a number of things. Convergent 

and/or divergent thinking may not generalize across the sciences and arts curriculum and 

have no role in the organization of curriculum to increase creative endeavor. Students' 

creative achievements may be increased by factors other than training in critical or 

divergent thinking. Perhaps, only certain students have the ability for creative 

achievement and teachers waste their time, if they engage all students in creative 

endeavor. If these results are valid, then efforts to increase divergent thinking by using 

creativity instraction/training may be fruitless for students like those in this study. 

The second case assumes there are problems with the rating instmment used to 

measure creativity and that one or more of the cognitive components have a relationship 

with creative endeavor that is not manifested when using this form of creative product 

rating. Instmments with influence over all the other instmments, such as the measure for 

intrinsic motivation (HI-ES) and creative product rating (CPR), may be suppressing 

relationships between the predictors (convergent thinking, divergent thinking, domain 

knowledge) and creativity. In addition, there could be problems with the measurement of 

intiinsic motivation and domain knowledge. For example, the TAAS, used to measure 

domain knowledge, does not have studies that formally establish its reliability. 

In addition, there is a rarity of studies, such as this, that combine cognitive 

components together. The interesting thing about the results, herein, is that the effect size 
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of all predictor variables is much smaller than we expect, if the model were valid, 

however, the relationship of effect size for divergent production as compared to 

convergent production are about what we expect, if the proposed model were valid. 

Numerous variables, many of which we will discuss in this chapter, affect this study. The 

most important of these variables are those that cast an influence over all the other 

variables, because of the nearly equal relationship between the effect size of divergent 

(R^ = .029) and convergent production (R^ = .027). This next section will discuss 

sampling explanations, measurement explanations, and procedural explanations. Finally, 

suggestions for preliminary studies, replication, and future study are considered. 

Discussion 

Sampling Explanations: Representativeness versus 
Similarity of Individual Abilities 

The sample contained approximately two thirds Caucasian students, with the last 

third including a majority of Hispanic students, as well as, individuals of other 

ethnicities. More importantly, the ability make-up of the students excluded students at 

the low end of the range of academic ability. It is important to have a representative 

sample when establishing the vahdity of a model and a wide range of abihties helps to 

determine whether there is indeed a relationship between a predictor variable and a 

criterion. 

As well as the representativeness of the sample affecting the results of the study, 

Amabile (1996) indicated that individual differences resulting from differential skill 

levels cormpt the clarity of the results. 
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To the extent that there were large individual differences in performance resulting 
from differential skill levels, it would become more difficult to detect the "signal" 
of social psychological effects over the "background noise" of those individual 
differences. (Amabile, 1996, p. 74) 

Of course, her focus is on the motivational aspects rather than the cognitive 

aspects, which are likely among her "background noise." Her comments indicate the 

wisdom of trying to use intrinsic motivation as a covariate in studies of a cognitive 

nature. Amabile (1996) mentioned that three circumstances advise the use of tasks that 

depend on special skills. The first circumstance is studies where "all the subjects have an 

equivalent degree of expertise in the domain" (Amabile, 1996, p. 74). The fact that all 

the students in the present study attend the same grade appears to make this point 

applicable to the present study. Standard deviation of the TAAS scores was .11, about a 

tenth of the total range, relatively small, and supports the view that students in a specific 

school and grade have a fairly equivalent degree of expertise in an area of their study. 

The second circumstance is studies that focus on "the contribution of skills to produce 

creativity" (Amabile, 1996, p. 74). Amabile would likely put the present study in the 

category of studying creativity skills. As mentioned in the literature review, creativity-

skills is the category where Amabile (1996) places cognitive abilities. Those abilities 

include convergent and divergent production. Amabile's concern for similar ability 

levels makes similar classrooms look to be ideal places for gathering data using her 

consensual method. Amabile's second circumstance, studies that focus on creativity-

skills, also fits our purpose. 

Abandoning Amabile's Consensual Assessment Technique (CAT) would mean 

abandoning the influence of "appropriate observers" of creativity in the testing situation. 
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These theoretical understandings revealed in the literature require, rather than abandoning 

Amabile's (1996) technique, adapting her technique. Also, Amabile (1996) used the 

CAT m a one-way Anova or a repeated measures design and compared the instmment to 

itself across treatments. Let's next consider adaptations to the CAT, when it serves an 

analysis role where other instmments are involved, that is, as a criterion in a regression. 

Measurement Explanations 

Effect of Intrinsic Motivation 

There was no correlation between Harter's Intrinsic-Extrinsic Scale (HI-ES) for 

intirinsic motivation in the classroom and the CPR rating. Therefore, there was a possible 

confounding variable of intrinsic motivation. Lack of correlation between intrinsic 

motivation and CPR could be due to the fact that the items in Harter's instmment ask 

questions about intrinsic motivation for leaming, rather than motivation for producing a 

creative product (in this case poetry). According to Feldman's (1994) knowledge flow 

model, we could say that Harter's instmment measures intrinsic motivation for the first 

process, the flow of knowledge from the universal to the individual. What we sought to 

measure, in this study, was intrinsic motivation for the second process, the flow of 

information from the individual to the universal. The HI-ES items presented a 

dichotomous choice for the student between self-motivated leaming and leaming for sake 

of the teacher or others. A sample item demonstrates (Figure 5.1). 
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Really Sort of Sort of Really 
J*""̂  True True True 
forme forme f̂ r me forme 

Some students work on BUT Other students work on I I 
' ' ' ' problems to leam how to problems because I I problems because 

solve them you're supposed to 

Figure 5.1 Sample item (Harter, 1981). 

Because HI-ES did not correlate with CPR, intrinsic motivation related to acquiring 

knowledge was not a confounding variable. However, the possibility still exists that 

intrinsic motivation for producing a poem did confound the analysis. 

Further search could unearth an intrinsic motivation instmment that directly 

concerns poetry or other context in which creativity is to be measured. Otherwise, an 

intrinsic motivation instmment for the context or domain of interest should be developed. 

If instrument development is done, Harter's (1981) format looks promising, because this 

format can be adapted for any domain and provides a clear choice between intrinsic or 

extrinsic qualities. Harter (1981) designed her questionnaire so that participants first 

chose whether they were on one side or another of a question and then decided the degree 

to which they chose their side (i.e. a little tme, or very tme). This design lacks a middle 

choice and requires the participant to align themselves with either an intrinsic position or 

an extrinsic position. Additionally, the use of intrinsic measures with a similar format 

lends it self to easier comparison between studies. 
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Appropriateness of the criterion 

Amabile's (1996) guidance for using the cinquain as a measure of creativity 

included a request for the raters to rate the poems relative to one another rather than by a 

standard for creativity. The Torrance Test of Creative Thinking contained a standard: 

The greatest possible number of items satisfying a set of guidelines. Increased numbers 

of possible responses rewarded the students with higher scores. No one used all the 25 

lines on the page to which they were listing ideas. The S-O-I, NST and TAAS tests in 

this regression each had a standard: The number of possible items with specifically 

correct content. On the other hand Amabile's Consensual Assessment Technique (CAT), 

the criterion, asked the raters to rate the poems in relationship to each other rather than by 

a standard. Therefore, the following hypothesis bears upon the situation. The use of the 

cinquain in a regression with instruments containing standards was not theoretically 

compatible with the relativity request given to raters of the Creative Product Rating 

(patterned after Amabile's CAT). Three subsequent ratings of the cinquains abandoned 

the specific request to rate the poems against one another, asking only that the raters rate 

the poems according to their subjective definition of creativity. This guidance freed the 

raters to implicitly rate the poems according to a standard, their own standard. 

High Reliability and Type I Error. The overarching effect of the reliability of the 

criterion on the other measures of the study attracts attention to this as a possible issue. 

Adding the second group of raters to the reliability comparison resulted in higher 

rehability, measured by Cronbach's coefficient alpha and the Spearman-Brown statistic. 

A greater number of qualified raters aided the achievement of higher reliability. This 
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could be expected, because the individual viewpoints, with which individual raters define 

creativity, would eventually cover the spectmm of possible "appropriate observer" 

viewpoints. The quantity of agreement would increase and with it the reliability of the 

mean agreement value. However, in order to minimize the occurrence of a type I error in 

the t-test, assessing reliability, Bonferroni's division of the probability level makes sense 

(Good & Brophy, 1987). With Bonferroni's statistical consideration, the higher 

reliability value is to be desired in a regression analysis, because the accuracy of the 

criterion determines the nature of the relationships with each of the predictors. Balancing 

Bonferroni's division of the probability level with the greatest number of quahfied raters 

in order to decide between a set of ratings, intended as the criterion in a regression, looks 

to be a good practice for future studies. The statistic used to measure the agreement 

between raters would also have an overarching effect on the study. 

The method of determining agreement between ratings has more than one option. 

A study that compares the traditional Pearson product moment correlation with a percent 

agreement statistic would be of interest. A percent agreement statistic is: 

A + B 

where (A) is one rater's score for a specific subject's creative product and (B) is another 

rater's score for the same creative product. The statistic subfracts the disagreement 

between two ratings from one, giving a percent agreement. This statistic represents the 

relationship between two raters that have rated one subject's product. Comparing the 

relationship beti>veen raters on one product is something the Pearson product moment is 

not able to do. However, this percent agreement statistic requires a mean rating for all 
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subjects that had been rated by one rater to obtain a statistic that corresponds to the 

Pearson Product moment. 

The benefit of the Pearson product moment statistic is that researchers easily 

recognize it. Pearson's statistic looks at all the ratings of one rater in tenns of the sum of 

the products of deviation from the regression line. Because the statistic is familiar to 

other researchers, use of the Pearson product moment will facilitate understanding of new 

findings and allow communication to flow freely between researchers. This study uses 

the Pearson product moment, because it is the statistic used by Amabile (1996), but with 

this analysis an appreciation of its strengths has been gained. Both methods are ways of 

measuring the closeness between two ratings. As long as the same method is used 

throughout the study it does not seem to me that one statistic is inherently better than 

another. 

Lack of CPR - Divergent Production correlation. Another issue surrounding the 

nature of the criterion is the lack of correlation of divergent production (or intrinsic 

motivation) with the rating of the cinquains, CPR. Divergent production and intrinsic 

motivation are expected to have a relationship with creativity, based on previous studies 

(Amabile, 1982, 1985; Getzels & Csikzsentmihalyi, 1976; Guilford, 1954, 1957; Rose & 

Lin, 1984; Torrance, 2000). The students' scores reflected nonzero degrees of fluency, 

flexibility, originality, or the mean of the three, divergent production. Therefore, the 

students possessed some divergent thinking ability. The lack of correlation between CPR 

and their divergent thinking ability may indicate that many of the students did not use 

their level of divergent thinking ability when writing their poetry. Also, a sample of 
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students with experience in cinquain writing could have changed the relationship between 

divergent thinking and creative product rating. These students had been introduced to the 

poetry form (cinquain) for the purpose of the study and, therefore, could be expected to 

demonstrate a baseline measure for cinquain writing. A prose criterion would have 

avoided this question. Perhaps teacher and researcher expectations surrounding the way 

creativity was measured played a part. 

1- Teacher expectations have been found important in students' academic 

performance (Owings & Magliaro, 1998). The writing teacher introduced the students to 

the cinquain form of poetry at the request of the researcher for the first time a couple days 

before the testing. The writing teacher taught all the students in successive classes and 

welcomed the opportunity for the students to write poetry. The students did not 

customarily write poetry at school and this kind of poetry was particularly unusual. 

Owings & Magharo (1998) indicate that students need opportunities for success in order 

to achieve. In this case the students lacked experience, writing cinquains. In addition, 

the researcher added expectations that put limitations on both the latitude the students had 

for divergent thinking as well as the latitude they had to use their intrinsic motivation. 

2. Researcher Expectations. The researcher made a number of demands within 

these five lines that did not contribute to the emergence of the broad range of diverse 

poems that might be expected. The researcher requested that the students adhere to a 

concrete topic, computer, and took up lines one and five with this topic. The other three 

lines were expected to concern this topic, limiting the number of possible poems that 

might be written. Furthermore, the researcher asked that the students use the second line 
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to write two adjectives and the third line to write three verbs. Only the fourth line was 

left to the complete discretion of the student^. By this time any intelligent student 

probably determined that their unique ideas were not highly valued. So, this criterion 

may not have provided the students an adequate opportunity to demonstrate divergent 

thinking production or use their intrinsic motivation. In light of teacher and researcher 

expectations the results in this study may indicate a baseline level for divergent thinking 

in these students. 

Balancing Abstract and Concrete Topics. Prior to the collection of data, it was 

noted that fourth grade students might have a difficult time with an abstract concept, so 

computer was chosen as the topic over "joy," which had been suggested by Amabile. 

Discussion with Dr. Julie Thomas revealed the value of abstractness for providing room 

for divergent thinking. In fact, a topic such as "family" or "summer"^ would balance 

abstract and concrete qualities, so that the student had familiarity with the topic as well as 

the topic having wide range. A limited prose sample of writing on one of these topics is 

also a possibility'*. A future study should use a topic such as these. 

^ Dr. George Thatcher, a poet, made these observations concemmg the cinquains, April, 2002. 
^ Discussion with Dr. Julie Thomas, May, 2002. 
* Discussion with Dr. William Lan, March, 2002. 
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Appropriateness of the TAAS for Measurement of Domain Knowledge 

The Texas Assessment of Academic Skills (TAAS) may not be the best measure 

of domain knowledge, because no formal reliability has been established. Perhaps better 

measures 

exist. Additionally, there is probable advancement in the domain knowledge of the 

participants between Febmary 2001, when the TAAS was given, and August 2001, when 

the other four measures were administered. A new study should use an instmment with 

established reliability and try to schedule data gathering as close to the state instmment as 

possible. 

Procedural Explanations: The Testing Situation 

The testing situation might also cormpt the relationship between creativity and 

divergent production. Indeed, students handled four instmments in a two-hour block of 

time. Fatigue is a potential problem. However, the first instmment administered was the 

criterion (CPR). The students would not have been fatigued at this time, unless perhaps 

they were among the last group to be tested. The divergent production measure (TTCT, 

Ask and Guess) was the last instmment to be given. The students did not seem to have as 

many responses on the Guessing Causes and Guessing Consequences subtests as they did 

on the Asking subtest. Potential fatigue involved all the students to a similar extent. 

Therefore, fatigue was not considered to be a confounding variable. 
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Replication of the Study 

A number of supportive studies directed toward repeating this study could be 

done. Supportive studies should address concems measuring intrinsic motivation and the 

creative product rating, including reliability of the creative product rating and correlation 

between intrinsic motivation and creative product rating. First, a new instmment is 

needed to measure intrinsic motivation. Second, if an appropriate instmment for writing 

poetry or a short prose piece could not be found, an instmment should be developed in 

the format begun by Harter (1981). Third, the number of possible changes to the 

criterion is great. Analysis of statistical considerations, would clarify statistical 

procedures to be used. Characteristics of multiple ratings are being analyzed (Wilson & 

Hoskens, 2001). Another area of the criterion that needs to be considered in preliminary 

studies is whether high reliability of ratings is possible when no topic is provided. 

Therefore, a study should examine the reliability between ratings of a group of creative 

products in two situations. One situation provides no topic. The other situation provides 

a topic, balanced for abstract and concrete qualities. If poetry is the CPR, knowing 

children's poetry preferences is beneficial. Huck (1997) referred to a study (Terry, 1974, 

1984, p. 10) that investigated children's poetry preferences. Among the findings, 

children dislike thoughtful, meditative poems and poems they do not understand. Also, 

the poetry form influences children. Finally, children enjoy newer poems over older 

poems, enjoy elements of rhyme, rhythm, sound, and poems that contain humor, familiar 

experiences, or animals. Fourth, a study should address reliability of the chosen CPR. 

Fifth, preliminary studies should include pilot studies between the new measure of 
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intrinsic motivation and new forms for the CPR. When rehable measures of creative 

product rating and intrinsic motivation also cortelate together, the new instmments are 

ready to be included in a new multiple regression study. 

Since we are conducting a constmct validation study, we want to be able to 

generalize the resuhs to a very large population. The ultimately feasible way to do this is 

to conduct a large national cluster study that includes measures of divergent thinking, 

convergent thinking, domain knowledge, intrinsic motivation, and a creative product 

rating in a specific domain. Preliminary studies of the same nature will prepare for such 

a study. 

In a rephcation of this multiple regression, some aspects of the present study 

should be kept in place, while others are changed. The TTCT, Verbal Form and the 

S-O-I, NST are good instmments for the writing context and should be used again. A 

reliable measure of domain knowledge should be found and used, as well as the new 

instmments for intrinsic motivation and creative product rating. In the light of Amabile's 

comments about ability differences, smdents in the same grade are a good population for 

testing. Cluster sampling would be a good choice. Prior to a state or national cluster 

sample where students of the same grade in random schools or districts are tested, more 

representative convenience samples of students should be involved in preliminary 

studies. A sample of 60 students, as in the present study, includes 15 students for each 

predictor variable. However, a wider student ability range could improve the chance to 

see a relationship, if it exists, between the predictors and criterion. 

112 



Aspects of the criterion that are discussed above should be included in the new 

study. Those are: (a) have the raters rate according to a standard, (b) balance 

Bonferroni's suggestion (dividing the probability level by the number of bivariate 

correlations) with high rehability, (c) use Pearson's product moment correlation in the 

reliability analysis, and (d) use a prose or poetry topic that balances abstract and concrete 

qualities. If a cluster sample study is to be done, a prose creative writing sample should 

be used in order to avoid the variety of ability levels in exposure to poetry writing that 

takes place in different classrooms, buildings, and locations. A one-site study of a 

convenience sample easily allows the criterion to be poetry, but it should be short free 

form verse of, perhaps, five lines. Finally, resuhs of a preliminary study, concerning 

reliabihty rates for a topic versus no topic, should inform the replication. Weighing one 

important consideration against another is necessary in a study that purports to synthesize 

a variety of diverse components, each with its own valuable research history. 

Future Research 

Continued study of creativity will aid in the theoretical and practical progress to 

be made in understanding Feldman's (1994) second process in the flow of information. 

Knowing whether a single cognitive component (divergent thinking production) is 

involved in adding new information to the universal store of knowledge or whether 

multiple components (i.e., domain knowledge, divergent thinking production, and 

convergent thinking production) are involved, advances theoretical understanding. 

Continued studies with appropriate measures for intrinsic motivation, divergent 
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production, convergent production, and domain knowledge in a variety of domains will 

establish whether divergent production and convergent production are in fact common 

cognitive components of creativity. Continued study across domains will identify 

aspects of creativity that are domain general and those that are domain specific (Baer, 

1998; Plucker, 1998). If the expected correlations are found between divergent thinking, 

convergent thinking, domain knowledge and creative endeavor, school leaming could 

take on new directions. 

Practical application of the aspects of creativity that are domain general can 

benefit the curriculum organization of schools and school districts. On the most general 

level, educational administrators will be able to make curriculum decisions that concern 

how their science and arts programs serve one another. When we understand where the 

sciences and arts share a common element, knowledge in one area will support 

understanding in the other. Thus, domain general aspects reveal how art programs are of 

benefit to science programs and how science programs are of benefit to art programs. 

Theoretical understanding will also strengthen creativity-training programs and 

inform classroom teachers of important aspects of cognitive abilities to include in 

classroom training. For example, Thomas and Holcomb (1981) found that when teachers 

were trained in cognitive memory, convergent thinking, evaluative thinking and divergent 

thinking, higher process thinking (a combination of evaluative and divergent thinking) 

increased in their classrooms. Students in their classrooms had significant increases in 

their process-dominant intelligence scores (Culture Fair Intelligence Test), while students 
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in control classrooms remained at the same level. In this study, evaluative thinking might 

be seen as a form of convergent thinking paired with divergent thinking. 

Continued research in the area of instmction might involve programs that are 

already in place. Which instmctional programs or specific techniques advance 

convergent, divergent, or creative ability can be determined with repeated measure 

designs, measuring the cognitive components. Synectics (Gordon, 1961) helps students 

get experience in generating unusual, multiple options. Critical thinking practice helps 

guide students to use their convergent thinking abilities to narrow multiple solution 

options to fit into an existing domain gap. Discovery leaming and problem solving 

orientation in the classroom give students experience thinking divergently and 

convergently about information. Such studies can determine new techniques that might 

improve these programs or pave the way to developing more effective programs. 

Additionally, there may be a tendency to train our gifted and talented students 

with an emphasis on divergent thinking, while regular classrooms emphasize convergent 

thinking. Strom and Strom (2002) suggest that curiosity, while high in preschoolers, 

decreases by the time students reach middle school and "undermines the drive to discover 

new knowledge, causes students to give up on exploration of how the worid works, [and] 

eliminates their fascination with mysteries of the unknown" (p. 196). These reduced 

activities involve the multiple possibilities that characterize divergent thinking. Studies 

should explore cognitive differences between fraining in gifted, average, and below 

average groupings. Are all our students receiving equal cognitive training? 
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Another question to be addressed, assuming a relationship between 

convergent/divergent production and creativity, is whether creativity can be measured in 

a similar way across cultures. Norenzayan (2002) documented that East Asians preferred 

experienced based cognitive reasoning, while European Americans preferred to use rale-

based processes. A third group, Asian Americans, tended to be between the two thinking 

polarities. This study indicated a broad difference in emphasis on cognitive components 

between two major cultures, but not a difference in major cognitive components. The 

experienced based reasoning provides multiple or divergent options, while mle-based 

reasoning has a converging characteristic. Other smdies indicate differences in the 

divergent thinking abilities of different cultures (Hemandez, 1985; Jones, 1974; Parsad & 

Ojha, 1987). Fluency, flexibihty, and originality are of differing quantities in different 

cultures (Parsad & Ojha, 1987). Concerning originality, Jones (1974) suggested there is a 

difference in the list of what different cultures offer as common responses. Hemandez 

(1985) noticed a difference in cuhural characteristics that are associated with divergent 

thinking between even Mexican and Mexican American adolescents. Are convergent and 

divergent production and domain knowledge culture free or culture specific? These 

studies indicate that divergent thinking occurs across cultures, but at differing levels. The 

TIMSS indicates differing levels of domain knowledge and perhaps convergent thinking, 

too, across nations. Perhaps additional studies across cultures will reveal a cognitive 

code for different cultures. As a resuh, creativity studies within a specific culture that are 

similar to the present one would benefit from a creative product rating that is adapted for 

the experiences of that culture. 
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Ultimately, future studies will clarify whether the processes of domain 

knowledge, divergent thinking production, and convergent thinking production indeed 

interrelate to produce a product to offer back to the universal body of knowledge. There 

is nothing more satisfying than the feeling one has at making a contribution. With 

favorable judgment of the product or idea by knowledgeable others, there may also be 

nothing more important to humanity. 
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APPENDIX A 
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APPENDIX B 

SCATTER PLOTS 
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Figure B. 1 Scatter Plot: Creative Product Rating (Dependent Variable) 
and Regression Standardized Predicted Value 
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Figure B.2 Scatter Plot: Divergent Production (TTCT, Ask & Guess) 
and Creative Product Rating 
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Figure B.3 Scatter Plot: Convergent Production (S-O-I, NST, B & C) 
and Creative Product Rating 
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Figure B.5 Scatter Plot: Convergent Production (S-O-I, NST, B) 
and Creative Product Rating 
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Figure B.7 Scatter Plot: Domain Knowledge (TAAS, M. Ch.) 
and Creative Product Rating 

4.5 

00 
_c 

Di 
—̂* 
o 
3 

-a 
o 

0) 

> 
03 

4.0-

3.5-

3.0-

2.5-

2.0-
' 

1.5-

1.0-

.5 

J 

J 

c 

G 

B 
n 
D 

r 
i; 

T: 

r 

L 

L 

:-
-. 

.5 1.0 1.5 2.0 2.5 3.0 3.5 4.0 4.5 

Figure B.8 Scatter Plot: Domain Knowledge (TAAS, Rubric Rating) 
and Creative Product Rating 

130 



APPENDIX C 

FORMS 

131 



t f'-̂  §) TEXAS TECH UNIVERSITY 

Office of Research Sen'ices 

Box 41035 
Lubbock, TX 79409-1035 
(806) 742-3884 
F.AiX (806) 742-3892 

May 07, 2001 

Dr. William Yun Lan 
Ms. Beverly Sand 
Ed Psychology & Leadership 
MS 1071 

RE: Project 01090 Toward a Definition of Creativity: Construct Validation of the 
Cognitive Components of Creativity 

Dear Dr. Lan: 

The Texas Tech University Committee for the Protection of Human Subjects has approved 
your proposal referenced above. The approval is effective from May 1, 2001 through April 30, 
2002. You w'ill be reminded of the pending expiration one month prior to April 30, 2002 so 
that you may request an extension if you wish. 

The best of luck on your project. 

Sincerely, 

Dr. Richard P. McGlynn, Chair 
Human Subjects Use Committee 
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MEMO 

DATE: September 12, 2001 

TO: Dr. Richard McGlynn, Chair 
Human Subjects Use Committee 

FROM: Beverly Sand 

RE: An Amendment to Project 01090 Toward a Definition of Creativity: Construct 
Validation of the Cognitive Components of 
Creativity. 

I would like to request an amendment that allows for testing of all students of the fifth 
grade level and subsequent shredding of the tests for whom parental consent was not 
obtained. This procedure for initial testing of all students is the preference of the 
Lubbock-Cooper Intermediate School. Shredding will be done at the school immediately 
following testing and no data at all without consent will be used for research. 

In addition, slight changes are made in the letter to the parents in consultation with the 
principal of Lubbock-Cooper Intermediate School. A copy of the proposed changes is 
attached. 
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^ ! j I TEXAS TECH UNIVERSITY 

Office of Research Services 

Box 41035 
Lubbock, TX 79409-1035 
(806) 742-388-1 
FAX (806) 742-3892 

September 17, 2001 

Dr. William Yim Lan 
Ms. Beverly Sand 
EPL 
MS 1071 

RE: Project Number 01090-Toward a Definition of Creativity: Construct 
Validation of the Cognitive Components of Creativity 

Dear Dr. Lan: 

The Texas Tech University Committee for the Protection of Human Subjects has 
approved modiflcations referenced in your memo of 9/12/01 to yotjr project 
referenced above. 

Thanks so much for keeping us up to date. 

Sincerely, 

Richard P. McGlynn, Chairman 
Protection of Human Subjects Committee 

An EEO / Affirmative Action Institution 
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LUBBOCK-COOPER 
Independent School District 

...building the future one student at lime 
16302 Loop 493 •Lubbock, Texas 79423-9530 

(S06) S63-2282 • FAX: (.106) 863-2281 

Dr. Jonathan Slaten, Principal Gayla Bain, Counselor 
Deniece Schaffner, Secretary Diane Gonzales, Attendance Secretary 

Dear Fifth Grade Parents, 

On Friday, August 31, the fifth grade students at Lubbock-Cooper Intermediate 
will be working with a doctoral student on research. This research will be conducted to 
have a better understanding of students' relationship with poetry and their academic 
achievement. The testing the students will undergo will be minimal and take 
approximately two hours to complete. All students in the fifth grade will work with the 
doctoral student; however, only the students whose parents agreed to the testing will be 
scored. All other students' papers will be destroyed. 

If you have any questions about the testing or the procedure, please call my office 
at 863-2282 ext, 300. Thank you. 

Sincerely, 

Jonathan Slaten 

Lubbock-Cooper Intermediate 

"EXEMPLARY CAMPUS" 
TITLE 1 DISTINGUISHED SCHOOL" 

as designated by the 
Texas Education Agency 
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CONSENT FORM 

1 hereby give my consent for my son/daughter's participation in the project entitled, Toward a 
definition of creativity: Construct validation of the cognitive components of creativity, I 
understand that the person responsible for this project is: 

Beverly Sand, 
Doctoral Student 
Texas Tech University 
College of Education 
P.O. Box 41071 
Lubbock, TX 79409 
Phone: (806) 793-2694 
Zwb05@ttacs.ttu.edu 

I understand this study has the following objective: To determine whether the only component of 
creativity is divergent thinking or whether divergent and convergent thinking work together with 
domain knowledge in a general constmct for creativity. 

I understand procedures involve filling out several tests [(1) The Torrance Tests of Creative 
Thinking, Verbal Form; Structure-of-Intellect Tests for (2) Divergent Production and (3) 
Convergent Production; (4) Harter's Intrinsic-Extrinsic Scale]; and (5) writing a poem. Physical 
risks are not involved, nor are there psychological or social risks. Results will only be reported as 
a group. 

I understand that the total duration of my child's participation will be about 2 hours of testing 
time. Only the principal investigator, Beverly Sand (doctoral student), the child's teacher, and 
school staff will have access to the scores collected for this study. I understand test results will 
not affect my child's grade and all scores will remain strictly confidential, 

I understand Beverly Sand will answer any questions I may have concerning the procedures. I 
understand that I may contact the Texas Tech University Review Board for the Protection of 
Human subjects by writing to them in care of the Office of Research Services, Texas Tech 
University, Lubbock, TX 79409 or by calling 742-3884. 

If this research project causes any physical injury to participants in this project, treatment is not necessarily 
available at Texas Tech University or the Student Health Center, nor is there necessarily any insurance 
carried by the university or its personnel applicable to cover any such injury. Financial compensation for 
any such injury must be provided through the participant's own insurance program. Further information 
about these matters may be obtained from Dr. Robert M, Sweazy, Senior Associate Vice President for 
Research, 742-3884, Room 203 Holden Hall, Texas Tech University, Lubbock, Texas 79409-1035, 

I understand that my son/daughter may not derive therapeutic treatment from participation in this 
study, I understand that my son/daughter may discontinue this study at any time I choose without 
penalty. 

Signature of Parent/Guardian or Authorized Representative (if required): 

Date: 
Signature of Principal Investigator or her Authorized Representative: 

Date: 
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