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ABSTRACT 

The purpose of this study was to ascertain variations of 

creative thinking potential development in two groups of junior high 
students, in Butte, Montana, taught science by contrasting method¬ 

ologies, over an interum of seven months. The academically homo¬ 

geneous population was nominally divided into an Experimental Group, 

consisting of 2k junior high students, who experienced creatively- 
orientated methodologies of science pedagogy of one teacher; and a 

Control Group, consisting of 20 junior high students who experienced 
traditionally-orientated methodologies of science pedagogy of another 

teacher. To insure proper representativeness of the chosen popula¬ 

tions, systematic random sampling of each group was used. 
Paul Torrance’s Tests of Creative Thinking were used as the 

tool for the pre and post-testing procedures, and definition of data 

was synthesized in accordance with the guidelines of Torrance's 
Norms-Technical Manual. Pre-testing asministration was made in 

September of the 1973-7^ school year, and the Torrance Tests of Cre¬ 

ative Thinking, Verbal Form A and Figural Form B were used. Post¬ 
testing batteries were given in April of the same school year, and 

Verbal Form B and Figural Form A were employed as alternate forms. 
Each battery consisted of a series of activities, clinically tested 

with high test-ratest reliability coefficients, and measured the 

following: Figural Fluency, Figural Flexibility, Figural Originality, 

Figural Elaboration, Verbal Fluency, Verbal Flexibility, Verbal Or¬ 

iginality. Under the scrutiny of one interpreter, guided by Torrance's 

Directions and Scoring Manual, each entity of measurement was scored 

and totaled into a composite raw score. Tabulation was done on indiv¬ 
idualized Scoring Worksheets that accompanied Torrance's testing 

battery and were designed to reduce scoring time and to increase scoring 
reliability. To determine strongest and weakest performances, and to 

interpret mental functionings with accuracy, raw scores were totaled, 

transcribed onto a code sheet, and subjected to a key punch computer 

for analysis. Since this study was concerned with comparative mean 

differences, the t-test statistic was judged to be the most appropriate 

statistic to use for the data analysis. 
The computerized means, standard deviations and t-tests were 

tabulated for each of the tested qualities, to demonstrate regioasoof 
significance beyond .05 level, and to measure comparative results 
against the statistically proposed hypotheses. Both groups employed in 

this study showed a paralleled pattern of significant creative poten¬ 
tial in fluency, flexibility and originality, but a lack of significance 

in development of elaboration. Torrance, however, ascribed low elabor¬ 

ation scores as a normal regression, characterizing the growth phases 

of adolescence. 
This researched data cancelled the possibility of diversity in 

methodology as a significant controlling factor in creativity develop¬ 

ment, and presumes liability of other influential agents. 



CHAPTER I 

INTRODUCTION 

Introduction 

A paramount social and educational goal is to develop fully func¬ 

tioning individuals, equipped"with sufficient mental and physical agility 

to contribute to the cultural and technological success of a fluctuating 

environment. Research indicates that the development of creativity an 

innate human potential - is a nation^ capital asset, since it assures 

the formation of this type of individual, capable of divergent, produc¬ 

tive activity. The development of creative potential, therefore, is 

deemed vital to a nation, and education is considered a basic social tool 

that determines its growth or depression. To stress the affirmative role 

Eric Fromm says, ^Education for creativity is nothing short of education 

for living.” Ernst Hilgard adds greater impetus by the following state¬ 

ment : 

The conditions for creativity will have to be carefully nour¬ 
ished if we want more creativity to be demonstrated. All of our 
evidence shows that we must keep search alive, and we must allow 
sensitivity to new ideas. We must not insist upon conformity, or 
we will end up with traditionalists rather than with innovators. 

Under these considerations, the objective of education is to de¬ 

termine the conditions and teaching strategies that would cause the most 

effective growth of creative potential and divergent productivity. Ed¬ 

ward Thorndike proposes, "To produce a desired effect, find its cause and 

put that into action.” By uncovering apparent causes of human creative 

growth, and activating them with replication, the desired effects of 

productive creativity will be magnified. The researcher is hopeful that 
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the determinative factors of this study will not only serve as indicators 

for such educational implementation, but will also encourage reforms, 

specifically in science education* 

Recent technological developments and dynamic scientific ac¬ 

complishments have already laid foundations for reforms, that will direct 

reorientation to the science teacher^ perception of his discipline, as 

well as to his approach to students. In his publication, MThe Process of 

Education,’' Jerome Bruner clarifies this concepti 

Mastery of the fundamental ideas of a field involves not 

only the grasping of general principles, but also the develop¬ 

ment of an attitude toward learning and inquiry, toward guessing 

and hunches, toward the possibility of solving problems on one*s 

own. Just as a physicist has certain attitudes about the ultimate 
orderliness of nature, and a conviction that order can be dis¬ 

covered, so a young physics student needs some working version of 

these attitudes if he is to organize his learning in such a way as 

to make what he learns usable and meaningful in his thinking. To 

instill such attitudes by teaching requires something more than 
the mere presentation of fundamental ideas© 

These educational goals, applicable to the teaching strategies of 

science, lay stronger foundations for the foregoing research study. 

Statement of Problem 

The problem of this study will be to compare, by preliminary and 

conclusive testing of selected groups of junior high students of Butte, 

Montana, the differences of creative thinking potential development, that 

evolve from creatively-orientated methods and traditionally-orientated 

methods of teaching science© 
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Need or Purpose of the Study 

This study is important because an accelerating technological 

society compels education to cultivate a pertinent curriculum that will 

sufficiently foster the development of creative capabilities in indiv¬ 

iduals, so as to enable them to not only shape and control the changing 

world of the future, but to know how to live successfully in it* The 

immediate exigencies for diverse levels of creativity can not be satis¬ 

fied with "hit-miss" methodologies in education, but demand methods 

whose validity and reliability factors are strengthened by research 

findings. 

These teaching strategies hinge upon the value placed on peda¬ 

gogical awareness of potential abilities and giftedness in students; and 

the knowledge about a person^ creative thinking abilities seems to re¬ 

veal differential perferences for ways of learning. Because preference 

to learning in creative ways - by experimentation, spontaneity, discovery 

and inquiry - has taken precedence to learning by authoritative identif¬ 

ication, the researcher finds sufficient reason to delve into processes 

of evaluating methods and means of educational strategy. E« Paul Torrance 

reiterates these needsi 

It now seems possible that many things can be learned in 

creative ways more economically and effectively than by authority. 

It appears that children can be taught in such a way that their 

creative thinking abilities are useful in acquiring educational 
skills, that these abilities are different from those measured 

by intelligence and scholastic aptitude tests, and that they are 

important in mental health and vocational success. 

The fact, however, that these abilities are different from those 
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measured by intelligence and scholastic aptitude tests, creates another 

exigency# Much more needs to be known about the number and variety of 

test activities necessary to provide an optimal image of a person's 

creative potential. Although Torrance has recently formulated such 

tests for creative thinking, there is limited experience in the use 

of these tests. The results of this research study will be needed to 

add to the knowledgeable legitimacy of these testing measures. 

Finally, professional literature and experimental work in the 

field of creativity, has .included more researched activities related to 

art, creative writing, creative dance and music, than to science. Yet, 

operational tactics of the creative artist and writer parallel with 

those of the creative scientist. The possibilities of science, as a 

feasible tool of creativity, either pedagogically or pragmatically, holds 
\ 

rights to equal investigational advantages. This dimension gives added 

purpose to this study - as a means of determining creativity in science. 

General Questions to be Answered 

Will selectively directed teaching in science noticeably al¬ 

ter growth in the creative thinking quality of fluency in the students? 

Will it be possible to control creative flexibility growth in 

junior high adolescents by conditioning science education strategies? 

Will developmental differences in originality and elaboration 

skills in junior high science students be influenced by creatively- 

orientated or traditionally-orientated teaching methods? 
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General Procedure 

The history of the development of measure of creative thinking, 

imagination and originality is long, and includes a variety of promising 

developments extending over at least the past seventy-five years* The 

measurement chosen for this study is based on the Minnesota Tests of 

Creative Thinking, is copyrighted 1966, and is entitled, "The Torrance 

Tests of Creative Thinking." This testing battery is the first of its 

kind ever made available for general research use* Although Torrance's 

tests represent a sharp departure from the factor type tests developed 

by Guilford, the resulting products are assessed in terms of Guilford's 

divergent thinking factors, namely: fluency, flexibility, originality 

and elaboration0 Alternate forms of the Torrance Tests of Creative 

Thinking - Verbal Forms A and B, ?and Figural Forms A and B - will be 

utilized in the test-retest plan of this study* 

The general plan of procedure, formulated by the researcher, 

shall evolve around this assumption: 

Although creative activities or exercises may at times 

lead to creative growth, the provision of such experiences does 

not guarantee creative growth. Other factors must apparently 

be present for such growth to take place. The one important 

condition is a large, encompassing environment which will either 

inhibit or facilitate creativity* 

The setting of this study shall encompass the school year 1975",7^> 

in Butte, Montana. The population under analysis shall consist of two 

science classes of junior high students, of relatively comparable age, 

sex ratio and ability. Each of these two groups will be scheduled into 

a science curriculum set up for the school year, and directed by a for- 
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raulated syllabus. One group will be taught science by an instructor who 

naintains a traditionally strong educational philosophy and operational 

classroom tactics. The other group will be taught science by an in¬ 

structor whose educational philosophy and operational classroom tactics 

are creatively-orientated. In September, before students become involved 

in the mechanics of one of these instructional strategies, Verbal Form A 

and Figural Form B tests of creative thinking will be administered to 

each group. After several months of exposure to the conditions of one 

of the diverse teaching methodologies in science, the alternate Verbal 

Form B and Figural Form A tests will be given to each group of students. 

Variations of these testing results will serve as the bases upon which 

these research findings will be calculated. 

Limitations 

Theories of creative functioning emphasize the strong influences 

of psychological and emotional factors, environmental and bodily states, 

and group atmosphere and relationships. Taylor (1964) insists that in 

the creative process, the emotional component is more important than the 

intellectual, and the irrational more important than the rational. The 

behavioral and attitudinal constituents of creativity, cannot be totally 

analyzed or committed to a cumulative battery of scores, or to an eval¬ 

uative schema. The infinite causalities, processes and manifestations • 

of creativity cannot be categorized or stabilized enough to be subjected 

to an objective critique. 

Other limitations enter into this study, with regard to the use 
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of teaching strategies as controlling factors* A stereotyped teaching 

method is inconceivable. Although the educational philosophies of a 

pedagogue may be obviously traditionally geared, his operational methods 

may be intertwined with creative techniques* Conversely, from a philos¬ 

ophy that places high value on creativity, traditional techniques may be 

given some predominance* If an extremely wide chasm between theory and 

practice exists, the use of perfectly stratified teaching methods would 

not be possible* 

The turbulent psychological phases, characteristic of a junior 

high adolescent, presents another limiting factor* Obsession with the 

stresses of accelerating physical and emotional growth, may hinder free 

creative potential development. Dormancy in various levels of creativity 

is often present in adolescence, due to the pressures of peer groups, the 

lack of a fully formed self-concept, and the personal involvement taken 

in formulating convictions and values. Receptivity to developmental, 

creative experiences is relevant to the adolescents stage of growth. 

Gowan (1967:224-7) refers to nonreceptive stages as phenomena of "post¬ 

partum depression." As a condition of psychodynamics, an imbalance of 

joyful initiative and guilt-filled immobilization, creates this dormancy. 

A relatively small population consisting of two classes of junior 

high science students of Butte, Montana, and a time span of several months, 

present delimitations to be placed upon this study by the investigator. 
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Definitions 

For greater understanding of this study, definitive explan¬ 

ations for the terminology used, are needed. 

Productive Thinking 

According to Guilford (Gov/an, 1967*261-4), productive 

thinking includes creative and critical-analytic dimensions of 

reasoning. He states! 

Productive thinking consists of divergent, convergent and 
evaluative operations, whereby the individual draws upon the 
•past and present acts, ideas, associations, and observations 
in order to bring forth new ideas, facts and conclusions. 

Convergent Thinking 

Convergent thinking represents the analysis and integration 

of given or remembered data. It leads to one expected end-result, 

because of the tightly structured framework through which the indiv¬ 

idual must respond. 

Divergent Thinking 

Divergent thinking represents intellectual operations where¬ 

in the individual is free to generate independently his own data with- 

' in a data-poor situation, or to take a new direction on a given topic, 

'Evaluative Thinking 

Evaluative thinking deals with matters of judgment, value and 

choice, and it is characterized by its judgmental quality. 

Creative Thinking 

Because creative thinking is synonymous with divergent thinking, 

definitively, it can be equated with a natural human process. On the 

basis of an analysis of \;ays of defining creativity, and the requirements 
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of a definition that will keep this study focused upon factors affecting 

creative growth, Torrance^ definition of creative thinking is most 

appropriate: 

Creative thinking is a process of becoming sensitive to 

problems, deficiencies, gaps in knowledge, missing elements and 

disharmonies; identifying the difficulty; searching for solutions, 

making guesses, or formulating hypotheses about the deficiencies; 

testing and retesting these hypotheses and possibly modifying and 

retesting them; and finally, communicating the results,. 

Levels of Creativity 

Creativity can be thought of in terms of various levels# Taylor 

(1963), describes these levels as follows: 

I# Expressive Creativity 
Independent expression where skills, originality and the 

quality of the product are unimportant 

2o Productive Creativity 
Artistic or scientific products, where there is a tendency 

to restrict and control free play and develop techniques 
for producing finished products 

3# Inventive Creativity 

Inventors, explorers, and discoverers, where ingenuity is 

displayed with materials, methods, and techniques 

b-o Innovative Creativity 
Improvement through modification involving conceptualizing 

skills 

5© Emergentive Creativity 
Creative responses that arise unexpectedly from a natural 

or logical consequence 

Traditionally-Orientated Methods 

The Mbody-of-facts" approach, or the traditional approach of 

teaching, gravitates around the assembling of collected facts and the 

memorization of them. Under this method, the laboratory is used to verify 

’'facts" and the student is allowed to "experiment" only with things that 

work. Characteristics of this closed-structure method are conformity, im- 
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portanoe of product, teacher orientation, rigidity, and convergent thinking© 

Creatively-Orientated Methods 

Questioning, discovery and experimentation form the fulcrum of 

learning for the creative approach to teaching. Under this method, an en¬ 

vironment of acceptance, reinforcement and motivation stimulates fluency, 

encourages flexibility and inspires originality. Characteristics of this 

open-structured method includes process orientation, emphasis on the child, 

democracy, independence, curiosity, inventiveness and divergent thinking® 

Divergent Thinking Qualities 

The creative thinking qualities are determined by the degrees that 

the creative response or idea communicates. These qualities are classified 

as fluency, flexibility, originality and elaboration. Fluency is deter¬ 

mined by the number of communicated, creative ideas. It is the internal 

process of idea production used to encourage as many ideas as possible, ■ 

and to be able to share and communicate these ideas with confidence and 

eaGe® Flexibility is determined by shifts in communicative approaches. 

It is the diversity of points of view from which the individual is able 

to consider the problem. Originality is determined by statistical infre¬ 

quency of the communicated idea. It is the ability to consider the prob¬ 

lem from unusual points of view, and the facility to relate the unconnected 

or unrelated - to solve a problem in a new or unusual way® Elaboration is 

determined by the amount of detail or completeness manifested. It is the 

care taken to create ornate complexity, and a variety of implications. 

Junior High Adolescent 

A junior high adolescent, confronting the physical and psychological 
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aspects of puberty, is a young growing person, characterized by a con¬ 

tinuing focus on questions of philosophy, morality and ideology; by a 

lack of readiness for work and intimacy with others; and by a preoc¬ 

cupation with questions of identity and self-definition. Jerome Bruner, 

of Harvard, emphasizes that the characteristic of adolescent growth, shown 

in the lack of susceptibility to a teacher^ influence, increases inde¬ 

pendence of response from the immediate nature of the stimulus. Erik 

Erikson, however, identifies an adolescent as a youth experiencing a 

'•psycho-social moratorium," in dire need for freedom, personal growth 

and exploration. 

Summary 

To become aware of individual creative potentialities, so that 

they may be realized by intelligent guidance and favorable learning con¬ 

ditions, is the prime educational concern of society. This concern is the 

motivational factor of this research problem and the basic exigency of this 

investigation. In researching the possibilities of this educational con¬ 

cern, the determined scope of the tested populations, operational conditions, 

and the characteristic nature of the topic researched, will present some 

limitationalaspects* These have been given cognizance, however, as facets 

in the continuous spectrum of activity termed creativity. 

It is the outlook of the researcher that the foregoing develop¬ 

ment of ascribed procedures, will prove to be a suitable, pragmatic im¬ 

plementation in the field of education, and an instigation for further 

research 



CHAPTER II 

REVIEW OF RELATED LITERATURE 

Introduction 

The organized literary data of this chapter will not only for¬ 

mulate aspects and exigencies of creativity in education, but will 

also review inhibiting and facilitating factors of its development# 
i 

The researcher realizes that the increasing importance placed upon 

creativity in education gives legitimate reasons for investigating 

more effective methods of developing creative potentialities# The re¬ 

searcher also wishes to stress that the extensive scope of this inves¬ 

tigation opens it to future research# Further comparisons and recom¬ 

mendations, pertinent to education on the junior high level, will be 

made on the bases of these findings in subsequent chapters® 

Aspects of Creativity 

The essence of creativity has not been understood in wholly 

scientific terms, for it has been inconceivable that a representative 

range of creative processes could be generated and controlled, measured 

and predicted (Torrance, 1965)* Scientific and intuitive approaches 

have complemented each other, so that a definition is most effectively 

based upon a synthesis of diverse formulations# The process of cre¬ 

ativity, which begins with problem awareness, and evolves into on-going 

inquiry and working hypotheses, has been synonymous with the scientific 

method of problem solving# If creativity is to be thought of as a kind 

of productive thinking or problem solving, it must be based on the con¬ 

tinuing process of becoming sensitive to incompleteness, disharmony, 

tension and motivation (Torrance, 1970)© 



13 

Guilford (1967*213-216) identified three types of productive 

thinking: divergent, convergent and evaluative* Defining creativity 

in terms of a manifest product, the productive thinking is convergent, 

and is the generation of information from given data, where emphasis is 

upon achieving unique or conventionally best outcomes* Convergent 

thinking, however, is considered uncreative, because it can be measured 

by the intelligence test and determined by IQ (Kneller, 1965)0 In terms 

of on underlying process, the productive thinking is divergent, and is 

the generation of information that puts emphasis upon variety, origin¬ 

ality and quality of output from the same source* As a subjective ex¬ 

perience, the productive thinking is inspired and evaluative, depending 

upon sudden insight that fuses ideas, goes beyond the immediate situ¬ 

ation and reaches for judgments and decisions* 

Research has shown that creativity can be developed in all 

persons and is not reserved to a few original individuals, or those 

with the high IQ. In education, Smith (1966:51-52) related one of the 

greatest breakthroughs concerning creativity, which came from the work 

of Getzels and Jackson with discoveries concerning "creativity as a 

type of giftedness," that contributes to educational achievement* 

These studies indicated that there are other types of giftedness 

among students than that represented by the high IQ - that intelligence 

tests are not very effective measures of creative potential, since it 

accounts for only a small part of the variation in creative performance* 

These indications were made from studies of two groups of students 

that differed by an average of 23 IQ points, but did not differ in basic 
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achievement, ran measured by standardized achievement tests. One group 

was high in IQ but not in creativity, the other group w.as high in ere— 

s-ti-vi.ty and not in IQ., Although the high IQ student was rated as above 

average in student desirability, and the high creative was not, Getzels 

and Jackson found that the creative students made significantly greater 

use of stimulus-free themes, unexpected endings, humor and playfulness. 

The values of the highly intelligent subjects correlated highly with those 

of teachers; those of the creative subjects were negatively correlated 

with those they attributed to their teachers. In synthesis, the re¬ 

searcher would like to clarify the fact that creativity and intelligence 

are correlated to some degree. Highly creative acts are performed by 

highly intelligent people, but highly intelligent people are not all 

capable of performing highly creative acts. 

The Getzels and Jackson studies have been reinforced by other 

observations relating to the assumption that every man possesses cre¬ 

ative potential. Torrance (1970:99) reports the following statement of 

Gardner Murphy: 

We know from watching children in progressive schools, 

that desire to create must be almost universal and that almost 

everyone has some measure of originality, which stems from his 

fresh perception of life and experience, and from the uniqueness 
of his own fantasy when he is free to share it. 

And Louis Fuigler reports* 

All individuals are creative in diverse ways and to different 

degrees. Creativity is within the realm of each individual de¬ 

pending upon the area of expression and capability of the indiv¬ 

idual. 

According to Smith (1966*4-5) another misconception about 
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creativity was brought out by Dr. Donald MacKinnon, in a paper presented 

to the Special Seminar of the ninth annual Creative Problem Solving In¬ 

stitute at the State University of New York. MacKinnon saysi 

Some authors will argue that creativity must be beneficial 

to mankind and that this factor should be‘included in its def¬ 

inition. There is such a thing as negative creativity, how¬ 

ever. Llnotionally disturbed people can be creative but their 
creativity does not assume positive outlets. Consider the 

methods of torture used in ancient times, the techniques em¬ 

ployed by Hitler, or the methods of violence used during the 

Civil War© Many of these ideas were creative, but did not 

benefit man. 

A vital aspect of creativity is that it can be developed in all 

facets of living. Smith (1966:6) pointed out that Ghandi*s attempt to 

secure gains for India through fasting is a good example of a creative 

idea. The first sit-down strike, as well as the launching of Sputnik, 

have been classified as creative ideas. Role-playing is a technique 

used in business, education and industry to help people understand each 

others viewpoints, and has been considered a creative idea, also® 

From a scientific point of view, Thomas (1955*2^) described 

creative thinking as completely impersonal in its performance, but in¬ 

tensely personal in its motivation. From a psychological point of view, 

Carl Rogers saw creativity as the freedom and responsibility of an in¬ 

dividual that enables him to confront problems of life; and Erit Fromm 

claimed that to be creative means to consider the whole process of life 

as a process of birth, and not to take any state of life as a final 

stage - most people die before they are fully bom, but creativeness 

means to be bom© Yet, from an educational point of view, Charles 

Silberman says that an educated person who can think creatively is 
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able to feel and to act as well as to think© From a poetic point of 

view, Gilbert Keith Chesterton stated, "To construct and to create are 

quite different* A thing constructed can only be loved after it is 

constructed, but a thing created is loved before it existso" And 

Henry David Thoreau added* "Creative thinking is a means to an end - 

to him whose elastic and vigorous thought keeps pace with the sun, the 

day is a perpetual morning*" 

Exigencies of Creativity in Education 

One of the most justifiable charges that could have been leveled 

against our educational system was that it had neglected and suppressed 

the creativity of the young* Only in the past decade of progressivism, 

have educators begun to realize that creativity was natural and vital 

to both the average student and the genius (Kneller, 1965)* According 

to Taylor (1964x17-^8), the legitimate concerns education held for the 

development of creativity could be justified by the following state¬ 

ments* 

1* The development of fully functioning individuals has 

long been an avowed purpose of education* To develop creative 

ability is to develop this type of individual* 

2* Evident relationships between creativity and mental 

health has proved that a person^ creativity is an inval¬ 

uable resource in coping with life,s stresses, making break¬ 
down less likely. 

3* The findings of Getzels and Jackson, as well as of 

Torrance, have shown that creative thinking can contribute 

to educational achievement* 

4* Occupational and vocational success, ranked-high 

among American educational objectives, is correlated with 
the creative abilities of individuals* 
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5« The future of our civilization depends upon the 
quality of the creative contributions made to society# Demp- 

ocracy collapses only when intelligent uses of methods for 

solving problems fails. 

Arnold Toynbee claimed that creativity was man^ ultimate cap¬ 

ital asset that determined the destiny of society and the history of 

humanity* In the Rockerfeller Report, MThe Pursuit of Excellence," 

the following statement was citedi 

Society as a whole must come to the aid of the indiv¬ 

idual - finding ways to identify him as a unique person and 

and to place him alongside his fellow men in ways which will 

not inhibit or destroy his individuality* Upon the solution 

of this problem depends our survival and fulfillment, not 

just as a nation, but as a nation of free individuals# 

In response, the No# 1 Recommendation of the 1970 White House Confer* 

ence on Children was formulated* 

To provide opportunity for every child to learn cre¬ 

atively, to grow creatively, and to live creatively - by 

> reordering national priorities# 

Because creativity is vital in the shaping of man^ future, 

creative persons have been highly sought and interest in this field 

has been apparent among businessmen and scientiests, and in univer¬ 

sities and industries* Education has, therefore, placed premium upon 

the cultivation of creative potential, inherent in people of diverse 

classifications# 

Inhibiting Factors of Creativity in Education 

Failure to provide a responsive environment has led to early 

destruction of the excitement of learning, and has hindered growth in 

creativity. Albert Einstein has shown agreement with this fact in the 
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following statement: 

It is in fact nothing short of a miracle that the modem 

methods of instruction have not yet entirely strangled the holy 

curiosity of inquiry: for this delicate little plant, aside 

from stimulation stands mainly in need of freedom; without this i 
it goes to wreck and ruin without fail© 

Taylor (19^5) related a developmental phenomena during high 

school years, that has given emphasis to this statement* In the Min¬ 

nesota Studies of Creative Thinking, measured creative abilities have 

shown a decline between the sixth and seventh grades, after which there 

was a steady rise until near the end of the high school period* Here, 

the growth curves either leveled off or slightly declined* Research 

has indicated that the former decline was the result of new pressures 

of conformity from both peer and authority groups* The latter decline 

was attributed to use of the Teaching*-of-Knowledge Approach, which 

rules out field and laboratory experimentation, and is built upon the 

philosophy that students are merely learners and reproducers* 

Six conditons that act as inhibiting forces of creative growth 

are also enumerated by Taylor (1964:98-107)success-orientation, peer- 

orientation, sanctions against questioning and exploration, overemphasis 

or misplaced emphasis on sex roles, the equation of divergency with "ab¬ 

normality,” and the work-play dichotomy, which implies the false notion 

that work is to be disliked, and play is to be enjoyed* Research has 

shown that these inhibiting factors often are originated and given strength 

by cultural and technological influences* 

Kneller (1965) reimbursed these ammumptions by claiming that the 

main obstacles to the growth of creativity are cultural rather than bi- 
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ological. A child will abandon his innate creativity because of pres¬ 

sures that demand that he act realistically| that the sensitivity of 

creativity is feminine and independent thinking is masculine} that re¬ 

liance on an extablished educational schema has more security value 

than originality« 

A teacher who values conformity and security more than the spon¬ 

taneity of a creative student, will most likely, according to Torrance 

(1970), promote the following inhibiting conditions of creativity in 

education* overemphasis upon the acquisition of knowledge} memorization 

of facts and finding already known answers to problems; sacrifice of 

deep involvement to the coverage of subject matter; mechanization and 

loss of intimacy between teacher and student; and exclusive, conven¬ 

tional use of methods and media* 

Studies have pointed out that a person whose creative potential 

has been thwarted by these, or similar conditions, displays certain be¬ 

havioral characteristics* Such a person is preoccupied with worry, and 

demonstrates physical strain, together with inability to laugh freely and 

play with new ideas and materials* As a aonformis^;he fears the aspects 

of novelty that flow from creativity* Difficulty in finding words to 

describe original images and lack of memory are also experienced by a 

creatively inhibited person* 

To prevent the disease of uncreativity, the researcher strongly 

believes that pupils and teachers must be rescued from a system that no 

longer educates individuals, but processes multitudes. Education must 

be recreated if it is to nourish creativity* 
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Facilitating Factors of Creativity in Education 

There have been two ways of introducing creativity into formal 

education© One was to teach it as a new subject or skill; the other 

was to modify the present© Either creativity was taught in its own 

right, or the wide range of creative potential in the particular sub¬ 

ject matter was drawn upon. It is the latter approach that the re- 

seacher wishes to emphasise, upon the presupposition that creativity 

is not an isolated process, but a component of many kinds of activities 

and situations; and in agreement with Smith (1966) who emphasized the 

fact that creativity cannot be taught, but is a developmental per¬ 

sonal quality. A preliminary facilitating factor of creativity has 

been the maintenance of a condition that will allow the growth of this 

quality. The experiments of Moore and Ornstein, conducted in 1961, at 

Yale, verified this fact by suggesting that things can be learned more 

economically in a creative situation and responsive environment than 

in an authoritarian one. Smith (1966:120-144) added to these findings 

by formulating a five-fold categorization of these environmental stimuli: 

1© Intellectual conditions are set by provisions of open- 
ended learning situations, allowing divergent thinking processes 
to add new dimensions to convergent thinking. 

2. The physical conditions of room arrangement and avail¬ 
able materials can encourage the aspects of discovery and 
problem-solving in creativity. 

3* Social-emotional conditions are characterized by an 
atmosphere that is warm with individual acceptance, and reward. 

4. Psychological conditions conducive to creativity are 
permeated with security of success and guided freedom. 
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5* Educational conditions are those which develop the 
reality that creative teaching is a method of teaching. 

Analyses of these methods will be made in the latter por¬ 

tions of this chapter. 

The researcher adheres very strongly to the theories of Abraham 

Maslow, who recognized the need of intrinsically aesthetic conditions 

that engender creativity. Maslow claimed that to awaken creative 

potential, children must be supplied with, what he calls, B-values - 

love, truth, beauty and justice. Deprivation of these conditions de¬ 

presses and kills creativity. In his theory, he set up the order of 

man*s basic needs as follows: the need of bodily satisfaction, the 

need to relate to physical safety, the need to relate to love, the 

need to be valued and accepted, and the need to be creative and ex¬ 

pressive. Creativity functions most;freely in a condition where the 

latter two needs are realized. . , , . ,, 

A continuum of psychological conditions necessary for creative 

growth has been pointed out by Jean Piaget, and given impetus by Eric 

Fromm when he said: 

Each human being is a creation; and as he grows and de¬ 

velops, he continues to be a creation in process. His per¬ 

sonality is emergent, and the formation of a personality that 
is creative depends on the experiences he has during the for¬ 
mative periods of that personality. 

According to Piaget, the first two years of sensori-motor intelligence 

moves into a two year period of preconceptual thought, and then to 

intuitive reactions. A following period of concrete operations leads 

into a period of propositional or formal operations, characteristic 

of a capacity for hypothetico-deductive reasoning of early puberty. 
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Because theories of creative thinking and imagination have 

had impact on both conditions and methods of teaching, the researcher 

finds it necessary to outline six conceptions of productive thinking, 

surveyed by Kneller (1965*18-46): 

1* According to the concept of Traditional Logic, pro¬ 
ductive thinking was concerned with the truth of statements* 

Getzels and Jackson explained logical thinking as a process 

of induction that gives emphasis to experience and experiment* 

2* The Classical Associationism concept was explained by 

Getzels and Jackson as a chain of stimuli and responses* Wer¬ 

theimer said associationism is the ability to think productively 
by associative bonds of acquired experiences* 

3* The Gestalt Formulation of productive thinking was also 
explained by Wertheimer as a consistent line of thinking that 

moved toward discovery of the inner-relatedness of the whole 

problematic situation. 

4o Psychoanalytic Conceptions of creative thinking were 
advanced by Freud when he paralleled neuroses and creativity 

with the common genesis of conflict. Ernst Kris capitalized 

on this idea by describing creativity as an "act of regres¬ 

sion in the service of the ego*" Both assumptions were re¬ 

jected by Lawrence Kubie, who held that creativity evolved 

only from free flowing preconscious processes. 

5* Schachte^s I)ynamic-Perception Theory offered the 
assumption that creative production was the openness of the 

individual to the world about him. Kneller emphasized this 

concept by claiming the need of a creative person to "listen 
to life, and allow the world to speak to him directly*" 

6* Rugg*s theory of the Transliminal Chamber or Mind 

contended that life is lived on a continuum ranging from the 

conscious to the unconscious. A basic conception was that 
the subconscious took an active and vital part of everyday 

living, and was the center of creative energy* 

Cognizance of theories on creativity has pointed to the direc¬ 

tion of related practice. Formulated methods of nurturing and re¬ 

warding creativity have become goals in education* Torrance (1970) 

claimed that creative ws^s of learning have a built-in power of motiv- 



23 

ation - the process only has to be encouraged. But, it has taken all of 

the creativity any teacher could muster to encourage the direct construc¬ 

tive and productive creativity in classroom activities© Such activities 

were characterized by incompleteness, confrontation and ambiguities 

that provoke questions, predictions, experimental research, and challenge 

to originality. The feasibility of these activities piveted upon the 

teacher^ ability to be respectful of questions and attempts of problem 

solving, as well as, upon her facility to personally know and relate 

with the uniqueness of each student© Creative potential ha* been given 

freedom when obvious value was placed upon traits, not only of intel¬ 

ligence, awareness, fluency, flexibility and originality; but also upon 

the more controversial traits of skepticism, playfulness, self-confid¬ 

ence and nonconformity. 

Rewarding and nurturing was one way of increasing creativity, 

but another way was by training, that would strengthen creative thinking 

abilities and reduce the effect of inhibiting circumstances. Two of the 

earliest efforts at application were "brainstorming," the idea of Alex 

Osborn, and synectics, a system of training devised by William J. J. 

Gordon, for industrial inventors (Barron, 1969)© According te Kiel (l96l), 

Osbornes "brainstorming" was understood best as an attempt to give social 

sanction to openness of thought. It is a practice that stretches the 

imagination and relates good ideas to a selected problem. The research 

of Sidney Fames, at the Creative Problem Solving Institute of 1959, in¬ 

dicated the positive effects of "brainstorming." This research also pro- 
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vided evidence that individuals working alone often accumulate more and 

better ideas than they do when working in a group# Syneotics went be¬ 

yond "brainstorming" methods, however, and provided specific techniques 

for using the vast storehouse of man’s vivid associations# It was 

based upon A# H# Maslow’s concepts of "primary creativeness," the ability 

of those who could play, fantasize and be spontaneous, and "secondary 

creativeness," the ability of those who over-controlled their emotions, 

and could not play veiywell# Taylor (1964*134-135) claimed that synec- 

tics in operation depended heavily on two mechanisms* making the strange 

familiar and making the familiar strange# To do this, syneotics em¬ 

ployed four main methods* personal analogy, direct analogy, symbolic 

analogy, and fantasy. Favorable characteristics of creativity have 

been strengthened by these training processes and made evident by 

research findings# 

At the Foundation for Human Research at Ann Arbor, Michigan, 

studies were set up to analyze characteristics of creativity# These 

studies indicated that original people have more energy and effective¬ 

ness, and are more impulsive and responsive to emotion# The studies 

at Berkeley showed that creative people often have had psychological 

problems, but that they preferred perceiving than judging, were in¬ 

terested, open and curious# MacKinnon, in summarizing his research, 

said that creative people possess verbal and spatial intelligence, 

and tend to be more self-sufficient, more self-assertive and more 
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self-accepting, Torrance also made a summary of studies, which tried 

to identify traits of creative persons, and he lists some as* versatile, 

persistent, industrious, affectionate and courageous. It is the 

opinion of the researcher, however, that to attempt to describe either 

the term creativity or the creative individual, is to set limits upon 

infinite conditions, since the creative person and process are both 

liberated and boundless in goal and development. To form this type of 

person and to arrive at this unique process is the aim of a creativity- 

oriented education. 

Summary 

This literary review has unfolded and identified some of the 

dynamics of creativity, and by citing theories, studies and research 

findings, has shown facets of its past, present and future strategy in 

a variety of social levels. The researcher had intended that the 

organized summaries presented in this chapter will have given the reader 

sufficient background to find significance in subsequent chapters; to 

realize the exigencies of creativity on future education; and, to be¬ 

come aware of the open-endedness of creativity as an existential quality 

of a person. 



CHAPTER III ' 

PROCEDURES 

Introduction  — 

This study shall be designed to analyze, by pre and post-testing, 

variances of creative thinking potential development in two selected 

groups of junior high students, of Butte, Montana, taught science by 

opposing methodologies - creatively-orientated and traditionally-orientated 

The purpose of this chapter is to set up the organizational pat¬ 

tern of treatments and procedures that will be followed in determining 

these variances. This description shall include a comprehensive back¬ 

ground of the teaching methods and testing measures to be utilized, as 

well as, a format for collecting, organizing and analyzing data. After 

making further definition of the population upon which these procedures 

shall hinge, the pending questions of this problem will be translated into 

statistical and alternative hypotheses, that will be liable to the system¬ 

atic treatments. 

Population Description and Sampling Procedure 

The population to be involved in this study shall be made up of 

/ two science classes of students, from one junior high school in Butte, 

Montana. The classes shall be within an equivalent range of age, IQ, 

sex ration and socio-economic background. As a twofold population, they 

shall be nominally determined as an experimental group, to be taught under 

creatively-orientated methodologies; and an experimental-control group 

taught under traditionally-orientated methodologies© To insure proper 

representativeness of these chosen populations, systematic random sampling 

of each group shall be used. 
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Definition of Treatments 

Compatibility and rapport of faculty and administration personnel 

permeate into similar teacher-student and student-student relationships 

in the school, in Butte, where this experimental study will be made. This 

atmosphere of congeniality creates a subduing control upon the physiological 

and psychological stress gradients of the adolescent population, as well as, 

a flexibility of operation on the professional level. A dual stratification 

of methodologies that regulate science instruction is also established in 

the school curriculum, making this situation suitable for the foregoing 

study# 

The educational philosophy of one science teacher orientates an 

open-structured method of creative questioning, exploratory discovery, and 

independent experimentation of biological and physical environments# In 

a student-centered atmosphere of acceptance and directed motivation, a 

continuum of experiences in audio-visual, tactile, and investigational in¬ 

teraction with environment, will be made to stimulate qualities of diver¬ 

gent thinking# One population of students will be instructed under this 

methodology. This population shall compilate the experimental group. 

Conversely, the educational philosophy of another science teacher 

orientates the '’body-of-facts" approach, characteristic 65 traditional, 

closed-structured methods of teaching. Under teacher-orientated processes, 

the importance of conformity will be made obvious by the encouragement of 

collecting and memorizing facts, that regulates convergent thinking. The 

experimental-control group of students will be instructed under this meth¬ 

odology. 
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A research edition of test batteries - Torrence*s Tests of 

Creative Thinking - designed to measure variabilities in creative growth, 

will be administered to each population of students in September, at the 

onset of their exposure to one of the prescribed methodologies. Alter¬ 

nate forms of these tests will be administered to these same groups after 

several months. Data for this study will be derived from resulting diver¬ 

sities of the administrated test forms® 

While administering the tests, the examiner will not use the word 

"test" or other testing terminology. This practice is recommended by 

Torrance, and coincides with the unique developmental patterns of the 

battery - unlike schemas found in tests of intelligence or achievement. 

Careful efforts^wlll be made to motivate the students to perform at 

their best, during test administration. 

Method of Collecting Data 

E. Paul Torrance created and assembled four batteries of test 

activities - two verbal and two figural. These batteries are called, 

the "Torrance Tests of Creative Thinking," Verbal Form A, Verbal Form B 

(an equivalent alternate form to Verbal A), Figural Form A, and Figural 

Form B (an equivalent alternative form to Figural A). The types of tasks 

or activities chosen for the tests were those that could be most easily 

and economically administered and scored, and that, according to the 

research conducted by Torrance, had stood best the tests of reliability 

and validity. These tests sample as many different kinds of manifest¬ 

ations of creative thinking ability as possible. Although creative 

thinking ability may manifest itself in other than verbal and figural 
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forma, important products resulting from the creative thinking process 

are found in these forms, namely? fluency, flexibility, originality and 

elaboration. These are the qualities of creativity the researcher in¬ 

tends to measure. Data collection for this measurement will be made by 

test and retest administration of the batteries® 

The Verbal Tests consist of seven parallel tasks, each battery 

requires a total of forty-five minutes. Each task is designed to bring 

into play a different mental process, yet each requires the subject to 

think in divergent directions, and in terms of possibilities. The activ¬ 

ities involve* asking questions about a drawing? making guesses about the 

causes of the event pictured? making guesses about the possible consequence 

of the event? producing ideas for improving a toy so that it will be more 

fun for children to play with? thinking of unusual uses of tin cans or 

cardboard boxes? asking provocative questions? and thinking of the varied 

possible ramifications of an improbable event. 

The Figural Tests include three activities, with a total admin¬ 

istration time of thirty minutes. In designing them, Torrance made a de¬ 

liberate effort to obtain maximum information from minimum testing time. 

The first task - Picture Construction - is designed to stimulate original¬ 

ity and elaboration. The two succeeding tasks - Incomplete Figures and 

Repeated Figures - increasingly elicit greater variability in fluency, 

flexibility, originality and elaboration. Response tendencies and pre¬ 

ferences may emerge as a result of time pressure, and completed elabor¬ 

ation and originality may be curbed* 
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In devising the scoring procedures, an effort has been exerted 

to make the evaluation of responses as simple and as economical as pos¬ 

sible, without sacrificing any of the essence and richness of the records. 

A Directions Manual Scoring Guide accompanies each battery, describing in 

detail how each test is to be given and scored. 

Reliability 

Torrance's Tests of Creative Thinking attempt to measure divergent 

thinking abilities, which are behavioral in nature, and susceptibly rel¬ 

ative to an entire spectrum of environmental experiences. Because onotional, 

physical, motivational and mental factors affect creative functioning, 

however, it should not be assumed that the measuring instrument is unre¬ 

liable or lacking in usefulness. But, the very fact that measurement in¬ 

struments are sensitive to such factors, makes them especially useful in 

certain kinds of situations. Among such situations are research studies, 

like this one, which shall attempt to assess the influences of teaching 

methods on creative development. 

The consistency and stability of this test has been studied. Two 

such studies involving the alternate form (AB, BA) design were conducted. 

The first study involved a population of 118 fourth, fifth and sixth grade 

students in St. Croix, Wisconsin; and the second involved a population of 

5^ fifth graders in St. Paul, Minnesota. Within.hn interum of eight 

months, each of the populations was tested and retested, using alternate 

forms of the twofold battery0 The following chart records the product- 

moment coefficients of correlation between scores on alternate Forms A 
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and Forms B of the Torrance Tests 

situations* 

Measure 

of Creative Thinking, in these 

Coefficients of Correlation 

two 

Wisconsin 

Experiment 

Minnesota 

Experiment 

Grade 

&X?rol 

Verbal Fluency .93 .87 .79 
Verbal Flexibility .8k .8*f .61 
Verbal Originality 688 .79 .73 
Figural Fluency .71 .50 .80 
Figural Flexibility .73 .63 .6k 
Figural Originality o05 • 60 ' .60 
Figural Elaboration .83 .71 .80 

It can be noted, that the test-reteet reliability coefficients are gen¬ 

erally higher for verbal tests, than for figural testsj and for fluency 

and flexibility than for originality and elaboration. Since motivation 

is indisputably important in creative thinking, it is to be expected 

that motivational conditions affect test-retest reliability. 

With the scoring guides that accompany Verbal and Figural Forms A 

and B of Torrance*s tests, there is little difficulty in obtaining high 

levels of inter- and intra-scorer reliability,. The usual training pro¬ 

cedure employed by Torrance is to have the scorer read the manual carefully 

and then score a set of four or five tests. His scoring is then compared 

with that of an experienced scorer and differences are discussed. After 

this, the scorer is given a set of 25 to 40 completed tests to score. 

Coefficients of correlation are then computed between the scores of the 

inexperienced and the experienced scorer, and the mean Pearson product- 

moment coefficients are also noted. Generally, there is a low degree of 
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differences in means, ahd the coefficients of reliability are usually 

in excess of *90. If there are any sizeable differences in means (sig^ 

nificant at the *10 level of confidence or less), or if there are inter¬ 

correlations less than o90, further training is provided. In the scoring 

of fluency, scoring controversies generally center about the adequacy of 

a response. In scoring flexibility, it should be remembered that the 

flexibility categories listed in the guide are not exhaustive and mutually 

exclusive. Low interscorer reliabilities also appear from failure to 

scan adequately the listed originality weights. Low interscorer relia¬ 

bility in evaluating elaboration seems to result most frequently from a 

failure to give credit for subtle forms of elaboration, such as shading, 

unusual uses of a line and symbols that express a feeling or emotional 

tone. Research findings, however, suggest that it is not necessary to 

have special training in scoring these tests, to assure reliable results. 

What does appear to be necessary is that the scorer read and follow the 

scoring guide as precisely as possible, accepting the standards of the 

guide as a basis for judgment® 

Validity 

Because the concept of an overall validity coefficient for test 

of creative thinking ability is grossly inappropriate, it would be im¬ 

possible to provide research workers and potential users of tests of 

creative thinking satisfactory evidences of validity. It is much more 

useful to think in terms of a variety of kinds of criteria of creative 

behavior, and of a variety of kinds of creative thinking ability involved 
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in these criteria.of behavior® Torrancef therefore, approaches creativity 

as a process, and is able to set up validity for his tests in terms of 

kinds of creative abilities and qualities of creative products® 

To insure face or content validity, a consistent and deliberate 

effort has been made to keep the test tasks free of technical or subject 

matter content. Another special advantage to the test tasks that con¬ 

stitute Figural and Verbal Forms A and B, is that they can be administered 

at all educational and age levels. 

A large number of studies employing the Torrance Tests of Creative 

Thinking have been conducted to increase understanding of the qualities 

being measured by the tests: fluency, flexibility, originality and elabor¬ 

ation. The wide variations of these studies give added construct validity 

to this testing measure. Some of these studies have envolved the compar¬ 

ison of the personality characteristics of persons achieving high scores 

on the tests with those who have low scores, while others have involved 

simple corrleations between the creativity test scores and other measures. 

Studies of creative qualities in children, high school youths, and adults 

have been made in terms of Torrance^ battery. Most of the studies with 

adult performance, however, have involved concurrent rather than construct 

validity. 

A number of measures of concurrent validity have been made on 

Torrance^ tests® Because values and pressures within peer groups and 

in teacher-pupil relationships make it difficult for members to impartially 

recognize potentialities of most creative persons, peer-nominations and 

teacher-nominations based on creativity criterion as indicators for con- 
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current validity, have been commonly rejected. Torrance has given con¬ 

sideration to these indicators, however, and by obtaining sociometric 

data in 33 classrooms, in grades one through six, in four schools, showed 

that peer nominations on the Mgood idea” criterion correlated highly with 

the percentage of good quality questions and causes of the Verbal Form 

batteries. Likewise, several studies have been conducted by Torrance 

and an associate, K. Yamamoto. The findings were reported and published 

in 1962, in Yamamoto’s doctoral dissertation entitled, ’’A Study of the 

Relationships Between Creative Thinking Abilities of Fifth Grade Teachers 

and Academic Achievemento” Accordingly, fourth-grade level pupils nom¬ 

inated by teachers as most fluent, flexible, original, and elaborating 

in their thinking and those nominated as lowest on these dimensions, have 

been differentiated by appropriate scores on the tests of creative think¬ 

ing® In a study involving 31 fourth-grade teachers and 800 pupils in one 

school system, Torrance found that teachers were able to differentiate on 

fluency (F-ratio * 1^.98), flexibility (F-ratio » 8.08), and originality 

(F-ratio » 16.15)* Teachers were not able to differentiate on elaboration 

(F-ratio..» 1*48)0 Similar results were obtained by Yamamoto in a study 

involving 19 fifth-grade teachers and 569 pupils. He compared the test 

scores of those nominated on the various criteria of creativity with the 

scores of all pupils not nominated on the criterion under consideration. 

Scores discriminated those nominated on fluency (F-ratio « 15#95), flex¬ 

ibility (F-ratio = 5*53)> and originality (F-ratio * 5*83)* Again, dis¬ 

crimination on elaboration was lower (F-ratio * 3.23)0 



Method of Organizing Data 

A table of scores shall be hand-tabulated for each student, on 

individual Scoring Worksheets that accompany Torrance's testing battery* 

The Scoring Worksheets are designed to reduce the amount of time re¬ 

quired to score a test and to increase the reliability of scoring. Using 

the directives found in the Scoring Guide, the fluency and flexibility 

category, the originality weight, and the elaboration score will be de¬ 

termined for each scoreable response, and then recorded in the appro¬ 

priate boxes for tabulation on the individual's Scoring Worksheet. The 

scoring will be summarized in the Score Summary Box provided for on the 

Scoring Worksheet and the total raw scores shall be converted into stan¬ 

dard T-scores. The individual T-scores will then be recorded on a com¬ 

posite Class Record Sheet for greater facility in future analyses. Copies 

of these data sheets are included in this study, for referential clarif¬ 

ication. 

The use of T-scores will make it easier for the reseacher to de¬ 

termine an individual's strongest and weakest performances, and to make 

other interpretations useful in understanding that person's mental func¬ 

tioning. They are similarly useful in comparing groups. T-scores are 

more recommendable for the total figural, total verbal and grand total 

scores, rather than raw scores. T-score conversion tables for a variety 

of grade levels are supplied in Torrance's Nonns-Technical Manual and 

shall be used in this study. 
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To facilitate this study to systematic testing, each of the pro¬ 

posed questions of the research problem will be translated into suitable 

hypotheses* 

HQ - Selectively directed science teaching conditions will not 

cause a noticeable alteration in the creative thinking quality of fluency 

in junior high students. 

- A noticeable alteration in creative fluency in junior high 

students will be caused by selectively directed teaching conditions in 

science. 

Ho - The development of creative flexibility will not be con¬ 

trolled in junior high adolescents by conditioning strategies of science 

education* 

- Conditioned strategies of science education will control 

the development of creative flexibility in junior high adolescents. 

HQ - Developmental differences in originality and elaboration 

skills in junior high science students will not be influenced by cre¬ 

atively-orientated or traditionally-orientated methods of teaching 

science* 

- Creatively-orientated or traditionally-orientated methods 

of teaching science will influence the developmental differences in 

originality and elaboration skills of creative thinking* 

Analysis of Data 

Using Torrance^ T-score conversion tables, found in the Norms 

Technical Manual, raw scores of responses will be hand-tabulated and 

then converted to T-score measurements* The individual T-scores will 
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be categorized on the Scoring Worksheets. Two recorders will perform this 

clerical work, so that the accuracy could be double checked. 

The investigator will test the hypotheses and identify differences 

in the organized data by using the chi-square statistics. Summary tables 

will be included in this study to report distribution of responses and 

frequency tables will be used whenever necessary. To report significant 

differences, the alpha level or level of significance used in the exper¬ 

iment will be .05, because it is a common level at which to check rela¬ 

tionships and significances with this type of study. An electronic 

calculator will be used for computation, to minimize errors. 

Precautions Taken for Accuracy 

Before test administration and evaluative scoring is undertaken, 

both the administrator and the scorer will acquaint themselves with the 

rationale of the testing battery, found in Torrance's Norras-Technical 

Manual. The prescriptions in the Direction Manual will be followed during 

each administration. Hand calculations will be compiled in accordance with 

the directives of the Scoring Guide. The computer will also be used in 

determining and analyzing the data of this study. 

To precaution against misunderstanding or misuse of this tesing 

battery, the researcher wishes to emphasize that these findings will not 

be able to manifest a totality of the infinite variety of abilities in¬ 

volved in creative behavior. These test scores, however, can help 

teachers and counselors become aware of a number of individual potenial- 

ities 
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Summary 

Two populations of junior high science students, from one Butte, 

Montana school, will comprise the experimental groups of this study* 

An experimental group will be taught science by creatively-orientated 

methodologies, and an experimental-control group will be taught science 

by traditionally-orientated methodologies. Using Torrance's Tests of 

Creative Thinking, pre and post testing will be administered within a 

time span of several months, to each group, to determine variations in 

development of creative fluency, flexibility, and originality. Reliability 

and content, construct, and concurrent validity norms of this testing 

battery have been reported in this chapter, to insure its feasibility* 

Raw score response variations shall be transcribed onto code 

sheets, key punched and subjected to computer analysis for insured 

accuracy 



CHAPTER IV 

DESCRIPTION OF THE DATA 

The purpose of this study was to ascertain variations of creative 

thinking potential development in two groups of junior high students, in 

Butte, I Iontana, taught science by contrasting methodologies, over an in- 

torum of seven months# The academically homogeneous population was nom¬ 

inally divided into an Experimental Group, consisting of 2k junior high 

students, who experienced creatively-orientated methodologies of science 

pedagogy of one teacher; and a Control Group, consisting of 20 junior 

high students who experienced traditionally-orientated methodologies of 

science pedagogy of another teacher# To insure proper representativeness 

of the chosen populations, systematic random sampling of each group was 

used# 

Paul Torrance’s Tests of Creative Thinking were used as the tool 

for the pre and post-testing procedures, and definition of data was syn¬ 

thesized in accordance with the guidelines of Torrance’s Koms-Tcchnical 

Ilanual* Pre-testing administration was made in September of the 1973-7/+ 

school year, and the Torrance Tests of Creative Thinking, Verbal Form A 

and Figural Form B were used# Post-testing batteries were given in April 

of the same school year, and Verbal Form 3 and Figural Form A were employed 

as alternate forms. Each battery consisted of a series of activities, 

clinically tested with high test-retest reliability coefficients, and 

measured the following; Figural Fluency, Figural Flexibility, Figural Or¬ 

iginality, Figural Elaboration, Verbal Fluency, Verbal Flexibility, Verbal 

Originality. Under the scrutiny of one interpreter, guided by Torrance's 
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Dirostions and Scoring Manual, each entity of measurement was scored and 

totaled into a composite raw score. Tabulation was done on individual¬ 

ized Scoring Worksheets that accompanied Torrance's testing battery and 

were designed to reduce scoring time and to increase scoring reliability. 

To determine strongest and weakest performances, and to interpret mental 

functionings with accuracy, raw scores were totaled, transcribed to a code 

sheet, and subjected to a key punch computer for analysis. 

With regard to score interpretation, Paul Torrance recommended 

the following: 

Reliabilities are generally higher for total scores than 
for the separate composite scores, because energies may be 
spent on one occasion in producing as large a number of re¬ 
sponses as possible, giving little attention to the elabor¬ 
ation. On a second occasion energies may be used in elabor¬ 
ating a few responses, but unusual or original ones. This 
lack of compulsivity might itself be an indicator of a crea¬ 
tive response, but such a performance would contribute to 
low test-retest reliabilities. 

In compliance with Torrance's recommendation, the total composite scores 

of the Experimental Group and of the Control Group, were gleaned from the 

pre and post-test procedures, for use in data interpretation. 

Since the study was concerned with comparative mean differences, 

the t-test statistic was judged to be the most appropriate statistic to use 

for the data analysis. George A. Ferguson depicts the t-test as follows: 

In measuring significant differences of means, the t-test 
assumes that the distribution of the variables in the popu¬ 
lations from which the samples are drawn are normal. It also 
assumes that these population have equality or homogeneity of 
Veariance. 

This statement further qualifies analytical use of the t-test statistic 
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for this study 

Table 1 shows pre-test data taken from the calculated results of 

Torrance’s Tests for Creative Thinking, Figural B and Verbal A* These 

testing batteries wore administered in September, prior to the seven 

month exposure to the specific methodology. 

Table 2 shows post-test data taken from the calculated results 

of Torrance's Tests for Creative Thinking, Figural A and Verbal B, These 

testing batteries were administered in April, terminating the seven month 

interum# 

Both Table 1 and Table 2 comparatively enumerate the Means, Stan¬ 

dard Deviations, and t-tests of the Experimental Group, taught science 

by creatively-orientated methodologies, and of the Control Group, taught 

science by traditionally-orientated methodologies. These comparative 

enumerations are given for figural fluency, flexibility, originality and 

elaboration, and for verbal fluency, flexibility and originality. 

The number of degrees of freedom used in this study analysis is 

(24+20—2J*42). For 42 degrees of freedom a "t” equal to 2.021 is re¬ 

quired for significance at the .05 level® 
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Table 1 

MEANS, STANDARD D::/IATIONS AND T-TE3TS FOR EXP.JRIMENTAL. 
AND CONTROL GROUPS, FOR TORRANCE’S PRE-TESTS OF CREATIVITY 

September Pre-test Experimental Group Control Group 

N Mean S.D. N Mean S.D. t-test 

Figural Fluency 2k 16.08 4.69 20 16.35 3.62 1.092 

Figural Flexibility 2k 12.37 3.37 20 13.30 3.99 o596 

Figural Originality 2k 26.1? 12.45 20 27.35 14.91 .83^ 

Figural Elaboration 2k 68.20 30.88 20 52.39 29.93 .237 

Verbal Fluency 2k 54.12 19.60 20 62.39 13.72 1.660 

Verbal Flexibility 2k 30.33 13.49 20 29,89 5.80 1*589 

Verbal Originality 2k 15.33 S.93 20 21.29 12.51 1.241 . 

* indicates significance beyond ,05 level 

Table 1 demonstrates a preliminary absence of significant deviation 

of creative skill between the proposed experimental and control groups, in 

September. This condition sets a level starting point upon which any 

deviation in creative potential development under the diverse teaching 

methodologies of science can be ascertained. 
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Table 2 

MHANS| STANDARD DEVIATIONS AND T-TESTS FOR EXPERIMENTAL 
i AND CONTROL GROUPS,' FOR TORRiU.

fCB*S POST-TESTS OF CRE.ITIVITY 

April Post-test Experimental Group Control Group 

IT Moan S.D. N Mean S.D. t-test 

Figural Fluency 2k 20.91 6.68 20 22.00 6.39 .546, 

Figural Flexibility 2k 18.21 ,4.81 20 19.25 5.70 .658 

Figural Originality 2k 43.13 12.22 20 37.05 14.59 1.503 • 

Figural Elaboration 2k 82.88 30.95 20 49.34 24.96 3.099 * 

Verbal Fluency 2k : 121.95 21.83 20 05.29 36.33 it. 540 * 

Verbal Flexibility 2k 50.92 9.98 20 46.25 31.53 3.789 * 

Verbal Originality 2k 79.83 27.27 20 39.70 15.46 2.904- * 

* indicates significance beyond .05 level 

Significant deviations shown on Table 2 reject three of the 

proposed null hypotheses. Figural Elaboration, with a t-test of 

and-Verbal Originality, with a t-test of 2o90^> reject the. Ho that 

' differences in originality.and elaboration skills in Junior High stu¬ 

dents will not be influenced by creatively or traditionally-orientated 

teaching methods. Verbal Fluency, with a t-test of 4.5^0, rejects the 

HQ that selectively directed science teaching conditions will not cause 

noticeable alteration in the creative thinking quality of fluency in 

the students. Verbal Flexibility, with a t-test of 3<>789> rejects the 

HQ that the development of creative flexibility will not be controlled 

in adolescents by conditioning strategies of science education. 
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Significant deviations in development of Verbal fluency, flexibility, 

and originality, and of Figural elaboration, in the creatively-directed 

over the traditionally-directed science class, indicate that teaching stra¬ 

tegies can cause alterations in creative thinking. Failure to cause notable 

change in Figural fluency, flexibility and originality, sets groundwork for 

further analysis by the researcher. 

Table 3 shows the calculated data of Torrance's Figural B and Ver¬ 

bal A pre-tests, and Figural A and'Verbal B post-tests, administered to the 

experimental group. This group was subjected to creative strategies of 

teaching science during the seven-month testing interum. 

Table 3 

MEANS, STANDARD DEVIATIONS AND T-TE3TS FOR THE EXPERIMENTAL 
GROUP'S PRE AND POST-TESTS, OF TORRANCE'S TESTS OF CREATIVITY 

Experimental Group September Pre-best April Post-test 

N Mean S.D. N . ■ Mean S.D. t-test 

Figural Fluency 24 16.08 4.69 24 20.91 6.68 2.897 * 

Figural Flexibility 24 12.37 3.37 24 18.21 4.81 4.865 * 

Figural Originality 24 26.16 12.43 24 43*13 12.22 4.764 * 

Figural Elaboration 24 68.21 30.88 24 82.88 30.96 1.643 

Verbal Fluency 24 54.12 19.61 24 131.96 31.03 IO.199 * 

Verbal Flexibility • 24 30.33 . 15.49 24 50.92 9o90 6.008 * 

Verbal Originality 24 15.33 0.93 24 79.03 27.27 ll.OlO; * 

* indicates significance beyond .05 level 



Table 3 indicates significant variations beyond the ,05 level, 

and progressive development in creative potential made by the Experi¬ 

mental Group under an interum of creative pedagogy. Lack of signif¬ 

icance is solely indicated in Figural Elaboration. Torrance claims 

that the fluxuating stages of personal growth and adjustment, character¬ 

istic of adolescents, causes low scores in Figural Elaboration, without 

affecting the progress of other skills. The adolescent as a noncompul¬ 

sive elaborator, may be a suitable explanation, if considered with other 

possible conditioning factors. Lack of significance of Figural Elabor¬ 

ation, however, holds no-negation against the major evidence of poten¬ 

tial advancement made by the Experimental Group. 

Table k shows the calculated data of Torrance’s Figural B and 

Verbal A pre-tests, and Figural A and Verbal B post—tests, administered 

to the Control Group. This group was subjected to traditional strategies 

of teaching science during the seven-month testing interum. 

The creativity potential development of the control group, sta¬ 

tistically demonstrated on Table A, also indicates significance in Fig¬ 

ural fluency, flexibility and originality, and in Verbal fluency, flex¬ 

ibility and originality. Figural Elaboration repeatedly shows no signif¬ 

icant deviation, and is in acceptance with the corresponding null hypoth- 

ises, proposed on page 37 of this study 
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Table 4 

MEANS, STAITDARD DEVIATIONS AND T-TEST3 FOR THE CONTROL 
GROUP*S PRE AND POST-TESTS, OF TORRANCE*S TESTS OF CRACTIVITY 

1—    

Control Group September Pre-test April Post-test 

N Mean 3.D. N Mean S.D. t-test 

Figural Fluency 20 16.85 5.62 20 22.00 6.39 3.133 * 

Figural Flexibility 20 15.30 3.99 20 19.25 5.70 5.824 * 

Figural Originality 20 27.34 14.91 20 37.05 14.58 2.079 *• 

Figural Elaboration 20 52.89 29.93 20 45.35 24.97 

t-—
 

0
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Verbal Fluency 20 85.29 36.33 20 62.39 13.72 2.637 * 

Verbal Flexibility 20 39.70 15.46 20 29.89 5.80 2.654 * 

Verbal Originality 20 46.25 31.52 20 21.29 12.52 3.289 * 

* indicates significance beyond .05 level 

According to Table ^ the following null hypothesis has-been 

accepted: 

HQ - Developmental differences in originality and elaboration 

skills in junior high science students will not be influenced by creatively- 

orientated or traditionally-orientated methods of teaching science 

Table 4 also shows acceptance of tv/o proposed alternative hypothese 

of this study: 

- A noticeable alteration in creative fluency in junior high 

students will be caused by selectively directed teaching conditions in 

science. 

- Conditioned strategies of science education vail control devel 

opment of creative flexibility in junior high adolescents. 
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Significant deviations on Tables 3 and 4, give statistical in¬ 

dication of paralleled developmental vectors, in progressive creative 

potential of both the Experimental and the Control Groups* This compre¬ 

hensive analysis modifies and clarifies the statistical evidence of this 

research* Because both groups show identical significance in progressive 

creativity development, the diversity of a teaching methodology is statis¬ 

tically proved by this study to be a nonconsequential factor in creative 

potential development* 

Table 5 shows pre and post-test statistical data of the combined 

Experimental and Control Groups, for variance in Figural fluency, flexibil¬ 

ity, originality and elaboration, and in Verbal fluency, flexibility and 

originality. This table further demonstrates the reinforcement of data 

made by paralleled vectors of progressive development in creative potential. 

The lack of significance of Figural Elaboration on Table 5 is again 

worth of attention. This weakness is evident for both the Experimental 

Group, as indicated on Table 3, page 45, and the Control Group, as shown 

on Table 4, page 4y of this study. As previously referred to, Paul Tor¬ 

rance, in his Nonas-Technical Manual, comments on the probabilities of 

significant achievement in the elaboration skill, as follows: 

High scores in elaboration seen to be related to school 

achievement - especially teacher-orientated grades. This score 

reflects the subject's ability to develop, embroider, embellish, 

carry out, or otherwise elaborate ideas. Some minimum ability 

to do the kind of thinking represented by this score seems nec¬ 

essary for satisfactory adjustment* Adolescents and delinquents 

seem to be characterized by low Figural and Verbal Elaboration 

scores, although they may have high Figural, Flexibility and 

Originality scores. 
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Table 5 

IlilAITS 
GROUP 

, 3TAND.IRD DVIATICUS MID T-T COTS FOR TH^J 
'S PR3 AND P03T-T33T3, OF TORRANCS'S T33T3 

COMBINED 
OF CR.IVTIVITY 

Combined Experiment 
and Control Groups September Pre-test April Post-test 

N Mean S.D. N Mean S.D. t-test 

Figural Fluency 44 16.43 4.21 44 21.41 6.50 4.261 * 

Figural Flexibility 44 12.79 3.65 44 18.68 5.19 6.147 * 

Figural Originality 44 26.7k- 13.47 44 40.36 13.55 4.743 * 

Figural Elaboration 44 61.25 31.07 44 67*64 3?. 76 

!.
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Verbal Fluency 44 110.75 40.95 44 57.89 17.49 7.873 * 

Verbal Flexibility 44 45.82 13.01 44 30.14 10.59 5.975 * 

Verbal Originality 44 64.57 33.51 44 18.05 10.99 3.749 * 

* indicates significance beyond .05 level 

Table 5 synthesises combined data of this study. The reinforced, 

progressive vector patterns and developmental trends of both experimental 

and control groups, as previously discussed in this chapter, are revealed 

on the table. 

With the exception of the proposed hypotheses corresponding to 

elaboration, both the null and the alternative hypotheses, as they have 

been presented on page 36 of this study, have been rejected. Signific¬ 

ant deviation in creative potential development, rejects the proposed 

null hypothesesj and the paralleled significance of development made 

by both groups, under both specified methodologies, rejects the proposed 

alternative hypotheses, also. 
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Sunrnary 

To ascertain deviation in croativo potential development, on 

experimental and a control {;roup of junior high students, in Butte, Mon¬ 

tana, were taught science under diverse methodologies - creatively and 

traditionally-orientated, respectively, over an interum of seven months. 

The interum was marked by pre and post-test administration, and alternate 

forms of Torrance's Tests of Creative Thinking were utilized. Measure¬ 

ments of Figural fluency, flexibility, originality and elaboration, and 

of Verbal fluency, flexibility and originality, were scored according to 

the directives found in Torrance's Scoring Guide. Scoring results were 

hand calculated, totaled and recorded on individualized Scoring Worksheets. 

The total raw scores, from the Scoring V/orksheets, were transcribed onto 

a code sheet, and subjected to a key punch computer for analysis. 

The data was computed into t-test score statistics, and set in¬ 

to comparative tabulation, in this chapter, for analysis.of significant 

deviations in creative potential development. Significance was determined 

beyond .05 level. 

The tabulated t-test scores indicated significant creative poten¬ 

tial development in Figural fluency, flexibility and originality, and in 

Verbal fluency, flexibility and originality, in both the experimental and 

the control groups. A consistant lack of notable development in elaboration 

marked each tabulated analysis. Torrance, however, ascribed low elaboration 

scores as a normal regression, characterizing the noncompliant and unpre¬ 

dictable phases of adolescent growth. 

Bethuae1'. both groups employed in this study showed paralleled pat- 
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terns of significant creative potential development, beyond ,05 level, 

the researched data cancels the possibility of diversity in methodology 

as a controlling factor in creative potential development. The liability 

of other unknown factors as influential agents in creativity growth, 

facilitates this study as a pivotal point for future research. 



CHAPTER V 

CONCLUSIONS AND RECOMMENDATIONS 

Concluaiona 

The motivational impetus of this study flowed from the prime ed¬ 

ucational concern of society - to become aware of individual creative 

potentialities, so that they may be realized by intelligent guidance and 

favorable learning conditions. In order to facilitate the reader to real¬ 

ize the exigencies of creativity on future education, and to become aware 

of the open-endedness of creativity, as an existential quality of a per¬ 

son, the researcher had presented a pertinent literary review on the dy¬ 

namics of creativity, in the second chapter of this study. Because a 

primary objective of education is to determine the conditions and teaching 

strategies that would cause the most effective growth of creative potential 

and divergent productivity, the procedures of this study were formulated 

accordingly. 

Two populations of junior high science students, from one Butte, 

Montana school, comprised the experimental groups of this study. An ex¬ 

perimental group was taught science by creatively-orientated methodologies, 

and an experimental-control group was taught science by traditionally- 

orientated methodologies. Using Torrance’s Tests of Creative Thinking, 

pre and post testing was administered within a time span of seven months,' 

to each group, to determine variations in development of creative fluency, 

flexibility, and originality. Separate and alternate Verbal and Figural 

batteries were employed for the determination of these creative qualities# 

Reliability and content, construct, and concurrent validity norms of these 
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testing batteries were reported in chapter three of this study, to insure 

the feasibility of research procedures. 

Haw scores wor,e hand calculated on individual Scoring Worksheets 

according to the directives of Torrance’s Scoring Manual. These totaled 

raw scores were then transcribed onto code sheets, key punched, and sub¬ 

jected to computer analysis for t-test conversions. Because this study 

was concerned with comparative mean differences, the t-test statistic 

was judged to be the most appropriate statistic for data analysis. 

To determine conclusive evidence of this study, the computerised 

statistics were systematically tabulated for interpretation. The fol¬ 

lowing data tables had been formulated in the preceding chapter; 

1. Table 1 shoved pre-test data taken from the calculated 
results of Torrance’s Tests for Creative Thinking, Figural B 
and Verbal A, for both the experimental and control groups. 
These testing batteries were administered in September, prior 
to the seven month exposure to the specific methodology. Table 
1 demonstrated a preliminary absence of significant deviation of 
creative skill between the proposed experimental and control 
groups, at a significance beyond .05 level. This condition 
created a level starting point upon which any deviation in cre¬ 
ativity development, under the diverse teaching methodologies 
of science could be ascertained. 

2. Table 2 shovjed post-test data taken from the calculated 
results of Torrance’s Tests for Creative Thinking, Figural A 
and Verbal B, for both the experimental and control groups. 
These testing batteries were administered in April, terminating 
the seven month exposure to the specific methodology. Table 2 
demonstrated significant deviations in Verbal fluency, flexibility 
and originality, thus rejected the corresponding null hypotheses, 
ascribed on page 36 of this study. 

Table 1 and table 2 projected statistical calculations for the 

combined groups - experimental and control - and significant deviations 

in creative potential development was determined after a seven-month 
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troatmcjnt of diversified teaching methodologies* 

3* Table 3 showqd the calculated data of Torrance's Figural 3 
and Verbal A pro-tests, and Figural A and Verbal B post-tests, 
adininist2red to the experimental group. This group was subjected 
to creative strategies of teaching science during the seven-month 
teaching interum. Table 3 indicated a significant variation 
beyond the .05 level in Figural and Verbal fluency, flexibility, 
and originality, and thus rejected the corresponding null hypothe¬ 
ses found on page J>6 of this study. Verbal elaboration showed 
a lack of significant deviation, and thus accepted its corres¬ 
ponding null hypothesis. 

4. Table 4 showed the calculated data of Torrance's Figural B 
and Verbal A pre-tests, and Figural A and Verbal B post-tests, 
administered to the control group. This group was subjected to 
traditional strategies of teaching science during the seven-month 
teaching interum. Table 4 indicated identicnl, specific determin¬ 
ations of significance, and lack of significance beyond .05 level, 
for the control group, as was revealed in Table 3, for the ex¬ 
perimental group. 

Table 3 and Table 4 projected a paralleled lack of significance in 

elaboration, contrasting with significance of deviation in all other factors* 

Paul Torrance, in his Norms-Technical Manual, commented on the probabilities 

of significant achievement in the elaboration skill, as previously quoted 

on page 48 of this study. He ascribed low elaboration scores as a normal 

regression of the junior high student, dharacterizing the noncompliant 

and unpredictable phases of adolescent growth* 

5* Table 5 showed pre and post-test statistical data of the 
combined experimental and. control groups, for variance in Figural 
fluency, flexibility, originality and elaboration; and in Verbal 
fluency, flexibility and originality. Table 5 further indicated 
the reinforcement of data made by paralleled vectors of progres- 

* sive development in creative potential made by both the experi¬ 
mental and the control group. Reiterated lack of signigicance in 
elaboration was also evident* 

Table 5 synthesized the combined statistical data of this study. 

Patterns of significance and insignificance are recapitulated on this table* 
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Reconp.ioncHtions 

1. Conditions and teaching strategies for creativity must be 

carefully nourished in education so that the individuals of our future 

society will be capable of divergent, productive activity* 

2. Creativity encompasses every complex facet of the indiv¬ 

idual, caught up in the dynamics of MbecomingM. Teaching strategies 

alone, therefore, can not claim to control the entire creative process* 

Instructional methodologies stand as a fragmental determinant in the 

total continuum of creativity* 

3* Because of its existential nature, growth in creativity 

can not be limited to one field of learning experience - for example, 

science* Education in creativity must not only engender every academic 

situ.ation, but it must break through the '’school walls” into the infin¬ 

iteness of existance* 

In conclusion, it is the hope of the researcher that this study 

will serve as a motivational groundwork for further investigation* This 

study has clearly revealed the open-ended possibilities of research in 

the field of creativity in education. Can a specific conditional stra¬ 

tegy determine development in creative potentiality? Can conditioning 

factors of creative potential development be set into hierarchical ar¬ 

rangement? 
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