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The present research was an investigation of the effect 

of a process approach to teaching creativity on the creative 

thinking performance of third and fifth grade students. The 

process employed was the Multiple Talent Approach to Teach-

ing. Teachers were given a week-long training session and 

were required to use the processes a minimum of twice a week 

in their classrooms. 

The purposes of this study were to ascertain the rela-

tionship between the treatment and creativity post-test gains 

with independent variables of sex, grade, group, and Compre-

hensive Tests of Basic Skills total battery scores. 

Utilizing a "pre-test/post-test with a control group" 

design, 226 third and fifth graders completed the study. The 

duration of the experiment was for six months. Multiple 

linear regression analysis was the statistical procedure 

employed to determine significance at the 0.05 level. 

The major findings include the following. 

1. No statistically significant differences at the 0.05 

level were obtained between the experimental and control 



group students on the composite and subtest scores on the 

Torrance Tests of Creative Thinking. 

2. No statistically significant differences at the 0.05 

level were obtained between the experimental group boys and 

girls on the composite, originality, and elaboration score 

variables. 

3. Statistically significant differences were found in 

favor of experimental girls over experimental boys on the 

fluency and flexibility sub-scores. 

4. No statistically significant differences at the 

0.05 level were obtained between the experimental and con-

trol group girls and the experimental and control group boys. 

5. Fifth grade students did score significantly higher 

than third grade students in the experimental group on the 

fluency, flexibility, and composite score variables. 

6. Experimental fifth grade students did score signifi-

cantly higher than fifth grade control students on the 

composite, flexibility, originality, and elaboration score 

variables. 

7. No statistically significant differences at the 0.05 

level were obtained between the experimental and control group 

third grade students. 

8. No statistically significant differences were 

obtained between experimental and control group students 

with Comprehensive Tests of Basic Skills total battery 

scores 95 per cent and above and below 95 per cent. 



Major conclusions include the following. 

1. Girls appear to benefit more than boys from the 

Multiple Talent Approach to Teaching. 

2. Fifth grade students appear to benefit more than 

third grade students from the Multiple Talent Approach to 

Teaching. 

3. The creativity test score gains favoring the 

experimental students seem to justify the conclusion that 

it is potentially possible to enhance creative thinking 

through a teaching process. 

The following recommendations are suggested. 

1. Exploration of new methods and techniques to develop 

creative thinking in students should be attempted. 

2. A longitudinal study of the students in the Multiple 

Talent Approach would be justified to see if post-test gains 

would continue to surpass the control group. 

3. A study to determine whether teacher knowledge of 

the creative process can affect creative gains in students 

is recommended. 

4. Research should be conducted to compare the crea-

tivity of an individual teacher as measured by the Torrance 

Tests of Creative Thinking and the creative development of 

the students in her classroom. 
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CHAPTER I 

INTRODUCTION 

America's need, and the world's need today is a 
new burst of American pioneering, and this time not 
just within the confines of a single continent but 
all around the globe. America's manifest destiny in 
the next chapter of history is to help the indigent 
majority of mankind to struggle upwards toward a 
better life than it has ever dreamed of in the past. 
To embark successfully on this mission America must 
treasure and foster all the creative ability that 
she has in her. 

Arnold Toynbee (8) 

A most significant movement in education today is the 

development of creativity in children. New educational 

philosophies and new institutions of learning are being con-

structed to provide an opportunity for creative individuals 

to enhance their talents in schools. Thurstone was the first 

to derive scientifically the insight that the brain is 

capable of performing more tasks than the ones traditionally 

measured by an IQ test (5, p. 99). Guilford expanded his 

work with the "Structure of the Intellect" which is a periodic 

table of the mind. This research made painfully obvious that 

the brain is capable of performing in many more areas than 

are currently being cultivated in the schools (5, p. 99). 

An acceptance of this broadened concept of the human 

mind opens up many new and exciting possibilities for educa-

tors. Guilford's theory of the intellect suggests that 



schools can educate to a higher degree many types of people 

whom they have not been successfully educating in the past. 

Guilford's research supports the idea that creative thinking 

and other high-level intellectual talents can be developed 

or expanded. According to Taylor (6) all students possess 

multiple talents. They have the talent to think, innovate, 

and produce new knowledge as well as perform the traditional 

acts of learning, memorizing, and researching (6, p. 18). 

Adaptability is essential for people who function effec-

tively in a mobile and rapidly changing society. Students 

today will spend their adult lives in a world different from 

that of their school years. To equip them to live in their 

world in their time, the schools must teach adaptability by 

promoting flexibility and fostering creativity. 

Evidence exists that creativity can be developed. A 

comprehensive study directed toward discovering new and 

more effective ways of developing creativity will be bene-

ficial to educators in this new pursuit toward the develop-

ment of fully functioning individuals (3, pp. 363-364). 

Statement of Problem 

The problem of this study was to identify effective 

procedures for developing creative thinking among elementary 

students. 



Purposes of the Study 

This study was conducted for the following purposes: 

1. To measure the effect on creativity test scores of 

elementary students whose teachers applied the "Multiple 

Talent Approach to Teaching" (hereafter referred to as MTAT); 

2. To compare the creative thinking performance of 

students who received instruction through the MTAT with 

students in similar classes who received no instruction in 

the MTAT; 

3. To determine if there were differential effects 

between boys and girls resulting from instruction in the 

MTAT; 

4. To determine if there were differential effects in 

third and fifth grade students from instruction in the MTAT; 

and 

5. To determine if there were differential effects in 

students with gifted achievement scores and students with 

non-gifted achievement scores from instruction in the MTAT. 

Hypotheses 

To carry out the purposes of the study, the following 

hypotheses were tested. 

1. Students who receive instruction from teachers who 

apply the MTAT (experimental group) will achieve significantly 

greater post-test gains than will students receiving no 

instruction in the MTAT (control group) on the 



a* Torrance Tests of Creative Thinking composite score, 

b. Torrance Tests of Creative Thinking fluency score, 

c. Torrance Tests of Creative Thinking flexibility 
score, 

Torrance Tests of Creative Thinking originality 
score, and 

e - Torrance Tests of Creative Thinking elaboration 
score. 

2. There will be no significant difference between the 

post-test gains achieved by boys and girls in the experimental 

group on the 

a. TTCT composite score, 

b. TTCT fluency score, 

c. TTCT flexibility score, 

d. TTCT originality score, and 

e. TTCT elaboration score. 

3. Girls in the experimental group will achieve signif-

icantly greater post-test gains than will girls in the 

control group on the 

a. TTCT composite score, 

b. TTCT fluency score, 

c. TTCT flexibility score, 

d. TTCT originality score, and 

e. TTCT elaboration score. 

4. Boys in the experimental group will achieve signif-

icantly greater post-test gains than will boys in the 

control group on the 



a. TTCT composite score, 

b. TTCT fluency score, 

c. TTCT flexibility score, 

d. TTCT originality score, and 

e. TTCT elaboration score. 

5. There will be no significant difference between the 

post-test gains achieved by third and fifth grade students 

in the experimental group on the 

a. TTCT composite score, 

b. TTCT fluency score, 

c. TTCT flexibility score, 

d. TTCT originality score, and 

e. TTCT elaboration score. 

6. Third grade students in the experimental group will 

achieve significantly greater post-test gains than will third 

grade students in the control group on the 

a. TTCT composite score, 

b. TTCT fluency score, 

c. TTCT flexibility score, 

d. TTCT originality score, and 

e. TTCT elaboration score. 

7. Fifth grade students in the experimental group will 

achieve significantly greater post-test gains than will fifth 

grade students in the control group on the 

a. TTCT composite score, 

b. TTCT fluency score, 



c. TTCT flexibility score/ 

d. TTCT originality score, and 

e. TTCT elaboration score. 

8. There will be no significant difference between the 

post-test gains achieved by experimental group students with 

Comprehensive Tests of Basic Skills (CTBS) scores of 95 per 

cent and above and experimental group students with CTBS 

scores of below 9 5 per cent on the 

a. TTCT composite score, 

b. TTCT fluency score 

c. TTCT flexibility score, 

d. TTCT originality score, and 

e. TTCT elaboration score. 

9. Experimental group students with CTBS scores of 95 

per cent and above will achieve significantly greater post-

test gains than will students with the same CTBS scores in 

the control group on the 

a. TTCT composite score, 

b. TTCT fluency score, 

c. TTCT flexibility score, 

d. TTCT originality score, and 

e. TTCT elaboration score. 

10. Experimental group students with CTBS scores of 

below 95 per cent will achieve significantly greater post-

test gains than will students with the same CTBS scores in 

the control group on the 



a. TTCT composite score, 

b. TTCT fluency score, 

c. TTCT flexibility score, 

d. TTCT originality score, and 

e. TTCT elaboration score. 

Significance of the Study 

Although the exercising of man's creativity underlies 

the solving of problems of the future, too little is currently 

known about the nature of creativity. More empirical research 

needs to be accomplished. At the 1955 Utah Creativity Con-

ference, the Barron committee reported the areas in which 

research on creativity was needed. Identified as a high 

priority area was "the educability of creativity. The ques-

tion here is whether people can be taught to be more creative, 

i.e., whether creative thinking can be taught" (4, p. 11). 

Again in 1969, Taylor (6, p. 17) called for more research 

in the area of teaching creativity as a process. Torrance's 

19 73 (7) survey of the teachability of creativity encouraged 

continued experimental work in the facilitation of creative 

thinking. 

This study focused on a process approach to teaching 

creative thinking in the elementary classroom. This study 

was significant in that it sought to determine 

1. If a relationship exists between teacher use of 

creative thinking strategies and student gains in creative 

thinking and 
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2. If a process approach to teaching creative thinking 

can increase creative thinking scores beyond possible 

maturational gains. 

Definition of Terms 

For the purposes of this study the following definitions 

were selected. 

Creative thinking•—Torrance defined creative thinking 

as 
A natural human process in which a person becomes aware 
of a problem, difficulty, or gap in information for 
which he has no learned response; searches for possible 
solutions from his own past experiences and those of 
others; formulates hypotheses about possible solutions; 
evaluates these possible solutions and tests them; 
modifies them and retests them, and communicates the 
results to others (7, p. 6). 

Creative thinking processes.—Williams separated the 

creative thinking process into four categories. 

Fluency—To generate a quantity of ideas; 
Flexibility--To take different approaches, shift 
categories; 
Originality—To think in novel or unique ways, 
production away from the obvious; and 
Elaboration—To add on to, stretch or expand upon 
things or ideas (10, p. iii). 

Critical thinking.—Proceeds on the basis of careful 

evaluation of premises and evidence; comes to conclusions 

as objectively as possible through consideration of pertinent 

factors and the use of procedures from logic (2). 

The Multiple Talent Approach to Teaching (MTAT).—This 

approach focuses upon the development of the high-level 

intellectual processes of creative thinking, forecasting, 

communicating, planning, and decision making. 



Gifted achievement scores.—The United States Office of 

Education (9) asserts that academically gifted and talented 

students achieve in the top 3 to 5 per cent of the school 

population. For the purpose of this study, an achievement 

level of the 9 5th percentile and above on a Comprehensive 

Tests of Basic Skills total battery score was accepted as 

the gifted range. 

Non-gifted achievement scores.—Any Comprehensive Tests 

of Basic Skills total battery score in the 94th percentile 

or below. 

Limitations 

This study was limited to third and fifth grade students 

who entered classes of suburban elementary schools in north 

Texas in August of 1978 and who remained throughout the 

academic year. 

Basic Assumptions 

It was assumed that the teachers trained in the Multiple 

Talent Approach to Teaching integrated the teaching strategies 

according to the scheduled pace requested by the researcher. 

Talent activities were taught to the experimental group on a 

regular basis. It was also assumed that the subjects 

responded honestly to the instrument utilized to measure 

creative thinking performance. 
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Procedures for Collecting Data 

Permission was obtained from the Superintendent of 

Schools to conduct this experiment (see Appendix). All 

teacher subjects were informed that they were part of a 

special evaluation project authorized by the Superintendent 

of Schools to assess the benefits of the Talents Unlimited 

Pilot Program. The program was based on Calvin Taylor's 

Multiple Talent Approach to Teaching. 

Three third and three fifth grade teachers in the six 

experimental classrooms completed a week-long training 

session in the multiple talent approach. Three third and 

three fifth grade teachers in the six control classrooms 

received no training in the MTAT. The experimental and 

control teachers were not in the same buildings. Students 

were assigned to the experimental and control classrooms on 

an individual basis with groups kept heterogeneous. 

The experimental group teachers integrated a minimum 

of two talent activities a week starting in August and 

continuing to May of 1979. The first twelve weeks emphasized 

creative thinking which was the basis for the multiple talent 

approach. Then a period of six weeks was devoted to each of 

the succeeding talents of forecasting, communicating, plan-

ning, and decision making. Three periodic training sessions 

were held throughout the year with the experimental classroom 

teachers. The researcher was available at all times to work 

with the teachers upon request. 
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Torrance Tests of Creative Thinking, Figural Form A, 

were administered as a pre-test in September and Figural 

Form B as a post-test in March. Both Forms A and B were 

sent to the TTCT Scoring Center for professional scoring. 

This procedure was utilized to insure scorer reliability. 

A composite score was tabulated and converted to a T-Score 

for group analysis. 

Comprehensive Tests of Basic Skills, Form S were 

administered yearly by the district in October. These scores 

were collected from student records as were the sex and grade 

level. 

Research Design 

The basic research model was Campbell and Stanley's 

quasi-experimental design ten (1, p. 47) . The nonequivalent 

control group design involved an experimental and a control 

group, both given a pre-test and a post-test, in which the 

control group and experimental group did not have pre-

experimental sampling equivalence. The groups constituted 

a naturally assembled collective such as classrooms (1, p. 47) 

A schematic outline of the design follows: 

0 X 0 

0 0 

Design ten controls for history, maturation, testing, 

instrumentation, selection, and mortality. Possible sources 

of invalidity in this design are regression interaction of 
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testing and X, interaction of selection and X, and reactive 

arrangements. 

The variables were as follows: 

1. Dependent variable—Student post-test scores on the 

Torrance Tests of Creative Thinking, 

2. Independent variables 

a. Student pre-test scores on the Torrance 

Tests of Creative Thinking, 

b. Student grade level, 

c. Student sex, and 

d. Student total battery achievement scores on 

the Comprehensive Tests of Basic Skills. 

Procedures for the Analysis of Data 

The basic statistical methodology was the multiple 

regression analysis. The resulting F values were tested for 

significance at the .05 level. Each hypotheses was restated 

in the null form for testing. 
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CHAPTER II 

REVIEW OF RELATED LITERATURE 

Creativity Defined 

Although there are many definitions of creativity, most 

of them reflect a great deal of essential agreement. Cre-

ativity is defined in terms of a product, a process, a kind 

of person, or a set of conditions (59). Gallagher (19) 

cites the transformation of old information to solve new 

problems as the definition used most often for creativity. 

Barron (3, p. 10) explains that creativity is simply the 

ability to bring something new into existence. Torrance 

defines creativity as "the process of sensing problems or 

gaps of information, forming new ideas or hypotheses, testing 

and modifying these hypotheses, and communicating the results" 

(58, p. 4). He also accepts the defining of creativity in 

terms of an original product (58). 

Torrance's (33) definition makes it possible to define 

operationally the kind of abilities, mental functioning, and 

personality characteristics that facilitate or inhibit the 

creative process. The definition provides an approach for 

specifying the kind of products, persons, and conditions 

that enhance the creative process (59). 

There are certain dominant themes in the definitions 

of creativity. The abilities of originality and fluency 

14 
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serve to differentiate creativity from other forms of cogni-

tion (10, p. 175). Hahn (34, p. 5) associates creativity 

with curiosity, imagination, originality, discovery, innova-

tion, and invention. He contrasts creativity with conformity 

and emphasizes the ability and initiative to create new 

ideas and things by restructuring or redefining past experi-

ences into new forms. In agreement with Hahn, Arieti (2, 

p. 4) defines human creativity as using what is already 

existing and available and changing it in unpredictable ways. 

Arieti also believes that creativity is not simply original-

ity and unlimited freedom. He feels that creativity imposes 

restrictions. While creativity uses methods other than those 

of ordinary thinking, the product of creativity must be some-

thing sooner or later ordinary thinking will understand, 

accept, and appreciate. Otherwise, it will not be creative 

but bizarre (2, p. 4). 

Simpson (51, p. 234) explains that creative ability 

is the initiative that one manifests by his power to break 

away from the usual sequence of thought. He equates cre-

ativity with a searching, combining, synthetic type of mind. 

Simpson argues that tests of intelligence call for reproduc-

tive kinds of abilities and do not evaluate creative energy. 

Guilford (29, p. 2), one of the foremost experts in the 

field of creativity, believes that creative behavior is 

manifested in activities like inventing, designing, contriv-

ing, composing, and planning. People who exhibit these 
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types of behavior to a marked degree are recognized as being 

creative. 

Creativity is people and their unique ideas, divergent 

thinking, breaking out of the mold, and seeing new relation-

ships among ideas. Some consider creativity vital for the 

development of man as a human being (59). Taylor (54) 

describes creative productivity as a function of knowledge 

which is manipulated, evaluated, and effectively developed 

into usuable ideas. 

The Benefits of Creative Behavior 

Many writers call attention to the mental health 

values of creative activities. There is little doubt that 

the stifling of creativity cuts at the roots of satisfaction 

in living and ultimately creates overwhelming tension and 

breakdown (45). Torrance (63, p. 2) claims a person's 

creativity is his most valuable resource in coping with life's 

daily stresses. Wilt (75) maintains that there is therapeutic 

value in permitting a child to tell his own story in his own 

way. She believes that through such creative expression 

children could relieve stress and reduce pressure in a 

legitimate, socially acceptable way. Kubie (35) warns that 

being creative is not enough to prevent mental illness or 

cure it, but creative activities are known to be used 

therapeutically in schools of psychotheraphy. 

An approved goal for education is to develop fully 

functioning persons (63). In his work with the IQ, Binet 
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(5), recognizes early the deficiency in measuring intelligence. 

No longer can it be said that a person is functioning fully 

mentally if the abilities involved in creative thinking remain 

undeveloped (63) • Traditional measures for intelligence 

attempt only to assess a few of man's thinking abilities. 

Guilford (31) and his associates effectively communicated the 

complexity of the human mind and its operations. In order to 

develop fully functioning people, the abilities of creative 

thinking as well as traditional memory and recall must be 

considered. 

Creativity development enhances educational achievement 

(63). Getzels and Jackson (25) and Torrance (62) maintain 

that creative thinking abilities contribute importantly to the 

acquisition of information and various information skills. 

Experiments by Moore (39) and Ornstein (41) show that more 

things can be learned creatively in a shorter period of time 

than they can by authority. In addition, some people prefer 

to learn creatively. 

In creative learning, the greater the knowledge base the 

more patterns, combinations or ideas one achieves (43, p. 7). 

Parnes reports that E. P. Torrance and A. J. Harmon (6 8) 

found that students use knowledge more creatively when it is 

learned with a "creative set" rather than a "memory set." 

Students with the "memory set" are more restricted in finding 

new implications or more applications for the knowledge 

(43, p. 7). 
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Creativity is recognized as a distinguishing character-

istic of outstanding individuals in almost every field. 

Torrance (63) states that a relationship exists between 

creativeness and vocational success. It is generally con-

ceded that possession of high intelligence, special talent, 

and technical skills are not enough for outstanding success. 

Creativity is recognized as a necessary element for scientific 

discovery, invention, and the arts (63). 

The correlation between creativity and societal contri-

butions has been pointed out by Torrance (63). He believes 

that survival of our next generation depends on the quality 

of the creative imagination. Historically, democracies have 

collapsed when they have failed to use intelligent and 

imaginative methods of problem solving. 

An Historical Outlook 

Creative people who reach the rank of genius have 

appeared in particularly large numbers in certain periods of 

history in given geographical locations (2, p. 293). This 

uneven distribution of creative genius suggests that special 

environmental circumstances determine the occurence of 

creativity. Four major examples were the Classic Greek 

Period, the Italian Renaissance, the American Revolution, 

and Years since mid-nineteenth century with the contributions 

of numerous Jewish geniuses (2, p. 244). These examples 

proved that creativity did not occur at random but was 

enhanced by environmental factors. 
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Charles Edward Gray compiled a creativity curve for 

Western civilization. His findings conclude that "genius 

emerges in clusters, that such blossomings occurred several 

times during a civilization, that such peaks are rare and do 

not characterize most of civilization's course, and that 

these peaks are of unequal duration" (2, p. 295). Gray (2) 

believes that in order for creative genius to occur, the 

optimum economic, social, and political cycles must coincide. 

Arieti (2, p. 303) is convinced that the individual 

potentiality for genius is much more frequent than the 

occurrence of genius. Nevertheless, one should not forget 

that this potentiality exists. It is because this potentiality 

for creativity is deemed to be much more frequent than its 

occurrence that educators have been very much interested in 

discovering ways of activating this potentiality. 

Major Theories in Creativity 

In 1926, Joseph Wallas (72) reports that the creative 

process consists of four stages: preparation, incubation, 

illumination, and verification. Rossman expands the ideas 

of Wallas by studying the creative process in 710 inventors. 

Rossman enumerates the process as follows: 

1. Observation of the need of difficulty, 
2. Analysis of the need, 
3. A survey of all available information, 
4. A formulation of all objective solutions, 
5. A critical analysis of these solutions for the 

advantages and disadvantages, 
6. The birth of the new idea—the invention, and 
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7. Experimentation to test out the most promising 
solution, and the selection and perfection of 
the final embodiment by some or all of the 
previous steps (48, p. 57). 

Osborn divides the creative process into seven stages: 

1. Orientation: pointing up the problem, 
2. Preparation: gathering pertinent data, 
3. Analysis: breaking down the relevant material, 
4. Ideation: piling up alternatives by way of ideas, 
5. Incubation: "letting up" to invite illumination, 
6. Synthesis: putting the pieces together, and 

7. Evaluation: judging the resulting ideas (2, p. 16). 

Taylor believes that creativity exists at five different 

levels: 
1. Expressive creativity: independent expression, 
2. Productive creativity: individual gains mastery 

over some section of the environment and produces 
an object, 

3. Inventive creativity: requires the new use of old 
parts, 

4. Innovative creativity: when new ideas or principles 
are developed, and 

5. Emergent creativity: ability to absorb the experi-
ences which are commonly provided and from this 
produce something that is different (2, p. 16). 

Gordon develops the "synectics theory" which defines 

the creative process as the mental activity that is engaged 

in problem-stating, problem solving, and situations where 

artistic or technical inventions are the result (27, p. 34). 

Synectics theory holds the following hypotheses: 

1. creative efficiency in people can be markedly 
increased if they understand the psychological 
process by which they operate, 

2. in the creative process the emotional component 
is more important than the intellectual, the 
irrational more important than the rational, and 

3. it is these emotional, irrational elements which 
can and must be understood in order to increase 
the probability of success in a problem-solving 
situation (27, pp. 6-7). 
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Characteristics of the Creative Individual 

No single characteristic should be considered a complete 

description of the person thought to be creative. Two indi-

viduals who develop similar characteristics should not be 

expected to have these characteristics developed to the same 

degree (34, p. 10). The characteristics that one may possess 

as an artist may be similar to the characteristics of the 

inventor, but each may use them to a different degree. 

Roe gives the most basic description of the creative 

individual. He indicates that the most common trait of lead-

ing creative artists was their "willingness to work hard and 

to work long hours" (20) . Barron supports Roe in his con-

clusions of the studies on creative writers by saying 

"discipline of form, tireless re-writing and shaping-up, 

and a touch of the old shoemaker's pride in craftsmanship" 

are common traits (4, p. 157). 

Dervdahl and Cattrell (16) studied creative artists 

and scientists. They conclude that creative individuals 

appear to be withdrawn, sophisticated, and less interested 

in people than in things. This preoccupation with things 

rather than people allow the creative individual more time 

and energy to devote to his work. 

Parnes described the creative person as 

1. oriented toward setting and solving meaningful 
problems, 

2. using an inner drive to synthesize experiences in 
new ways, 
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3. behaving like a nonconformist in attacking new 
problems, 

4. willing to pioneer and not afraid to fail, and 

5. productive in the long run (43, p. 9). 

Parnes also states that creative behavior demonstrates both 

"uniqueness" and "relevance" in its product (43, p. 6). The 

product may be related to a group or organization, society 

as a whole, or merely the individual himself. 

If teachers recognize the characteristics of the crea-

tive person, then it will be possible to channel the energy 

of the individual into useful purposes. Teachers need to 

recognize this potential and be aware of the techniques for 

identifying and developing these characteristics in creative 

individuals in order to nurture creative productivity. 

The Development of Creative Thinking 

All human beings, to a greater or lesser degree 
possess the imaginative faculty. Whether this talent 
can be enlarged by training is questionable. The 
point is that the student can be trained to use more 
productively the talent which he innately possesses. 
Incidently, creative imagination is itself a basic 
tool in the acquisition of knowledge; for knowledge 
becomes more usuable when imaginatively synthesized 
and dynamically extended. 

Alex Osborn (42, p. viii) 

Torrance's (64, p. 7) definition of the creative think-

ing process indicates that a number of skills are necessary 

for the process to be successful. These skills are 

1. Becoming aware of problems and gaps of information, 
2. Defining these problems, 
3. Retrieving and combining information from previous 

experiences, 
4. Producing alternative solutions, 



23 

5. Developing criteria to evaluate these solutions, 
6. Testing the solutions and deciding on the best 

solution, and 
7. Working out plans for implementing the solution 

(64, p. 7) . 

He states that all of these skills require practice and can 

be developed by teaching. He further adds that the creative 

idea does not occur by just logical processes, but includes 

the emotional and irrational (64, p. 7). 

Creativity cannot be forced but can be fostered (73, 

p. 118). Creative abilities need a sympathetic and flexible 

external environment so that the internal process recognizes 

and explores its own powers and shapes them toward creative 

expression (73). Motivational and temperamental traits 

determine the extent to which the creative abilities may be 

used to produce something creative (29). 

Rogers (47, p. 64) calls "psychological safety" a factor 

necessary for creative functioning. Rogers argues that we 

need to minimize the external evaluation of the learner as well 

as his products. 

Davis (14, p. 29) asserts that creative individuals are 

characterized by preference for originality, curiosity, flex-

ibility, willingness to differ and to take risks. He 

emphasizes that the goal of creativity training is to change 

attitudes and habits in the direction of more creative think-

ing (14, p. 30). Davis cites the following guidelines for 

fostering creative growth: 

1. using creative teaching tactics, 
2. letting students learn creative attitudes and habits 

by actually creating, and 
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3. providing a psychologically safe atmosphere for 
creativity (14, p. 30). 

The active involvement of the student in thinking of creative 

ideas and problem solving is essential in teaching for cre-

ativity. The classroom atmosphere needs to be one which 

promotes change and has a positive, reinforcing, accepting 

climate (18, p. 105). 

Alamshah identifies the following blockages to 

creativity: 

Sociological blockages—myths concerning choice of 
vocation, risk-taking, human intelligence, 

Psychological blockages—lack of inner quietude, 
feelings of inferiority, mistaken estimates 
of talent, and 

Characterlogical blockages—lack of self-discipline, 
attachment, absence of commitment (1, p. 113). 

To develop creative thinking one should be familiar 

with those blockages to creativity so that they may compen-

sate for them. 

Torrance lists the common educational hinderances to 

creative thinking as 

premature attempts to eliminate fantasy, restrictions 
on manipulatives and curiosity; overemphasis or mis-
placed emphasis on sex roles; overemphasis on pre-
vention, fear and timidity; misplaced emphasis on 
certain verbal skills; emphasis on destructive 
criticism, and coercive pressures from peers (61, p. 25). 

Individuals are likely to show some gains in originality of 

responses if they are induced to give special attention to 

being creative or clever (29, p. 25). There is evidence 

that special instruction and exercise in creative performance 

could lead to creative gains. 
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Torrance (58/ 60/ 63, 65) shows that creative abilities 

develop rapidly from kindergarten through third grade, with 

boys tending to excel over girls. A sharp decrement occurs 

between the third and fourth grades, during which period 

boys trail girls. Gains occur in the fifth and sixth and 

again drop in the seventh. The eighth, ninth, tenth, and 

eleventh grades are characterized by growth. 

Guilford (29, p. 22) states that changes in the attitudes 

of teachers toward creative signs in their students will be a 

great help in the development of creative individuals. 

Getzels and Jackson (23, p. 336) report that teachers do not 

generally prefer the more creative students. In order to 

test their theory, they chose two groups of students; one 

group had high IQ's and one group had high creativity scores. 

Both groups made equally high achievement scores. Teachers 

stated that they liked the high IQ students better and that 

they expected higher future success from them. Neither 

teachers nor parents expected as much success from their 

creative children as they did from their high IQ children. 

Wagner lists several practices used by teachers that 

retard creative development: 

1. The traditional three cycle pattern of the lesson: 
assign, read, write; 

2. Undue emphasis upon assigned readings and written 
work; 

3. Inflexibility of daily schedules; 
4. Unwavering clinging to traditional practices; 
5. Disciplinary tactics which produce tension and 

anxiety; 
6. Teacher talk that dominates the day; 
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7. Grading policies unrelated to creativity; 
8. Teacher insistence that things always be done 

their way and no other way; and 
9. Lack of opportunities for students to follow 

concerns of personal interest (71, pp. 440-443). 

He points to the need for teacher awareness and concern for 

the development of creative thinking. 

Torrance (64, p. 8) surveyed 142 experiments designed 

to provide information about the teachability of creativity. 

The most popular process approaches to teaching children to 

think creatively were complex programs involving packages of 

materials, the manipulation of teacher-classroom variables, 

and the use of modifications of the Osborn-Parnes Creative 

Problem-Solving Procedures and/or modifications. These 

programs had a 91 per cent success rate (64, p. 10). 

Guilford states, 

Like most behavior, creativity probably represents to 
some extent many learned skills. There may be limita-
tions set on those by heredity, but I am convinced that, 
through learning, one can extend the skills within those 
limitations (42, p. viii). 

In support of this statement, Torrance cites evidence which 

indicates that creative thinking can be improved by the use 

of creative teaching strategies. Torrance concludes that 

creative functioning differences seem the greatest and most 

predictable when deliberate teaching is involved (64, p. 46). 

No teaching and no disciplined approach to creative 

thinking guarantees creativity. They only increase the 

probability that creativity can occur (64) . An analysis of 

psychological tests points to the conclusion that creative 
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talent is normally distributed. All of us possess this 

talent to a lesser or greater degree (42). Osborn (42) 

states that creative efficacy varies more in ratio to our 

output of mental energy than in ratio to our inborn talent. 

He further states that creativity can be improved through 

practice. 

Knowledge of the various teaching strategies that con-

tribute to the development of creativity is essential for 

teachers wishing to promote creativity in their students. 

Curriculum changes need to favor creative development. 

Children spend sixteen school years learning what others 

have done and have found out, leaving to the graduate school 

level any serious encouragement for the student to produce 

something new. This policy must be changed if we are to 

keep alive the natural creative inclinations with which the 

child starts at the bottom of the academic ladder (6). 

Assessment of Creative Growth 

Creativity research gave birth to various approaches to 

creative potentialities, interests, and motivations. Some 

authorities question whether creativity could be measured. 

Proponents of creativity tests claim that they identify 

factors of importance that are not necessarily assessed by 

other instruments. These developers do not suggest that 

creativity tests should replace existing intelligence tests, 

but that they should be considered when evaluating strengths 

and weaknesses in students (59). 
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Emphasis in the measurement of creative ability is on 

product rather than process. Because of the nature of the 

creative process and the limitations of the testing situa-

tions, only rare attempts are made to assess the process (63). 

The early tests developed to assess creative ability used 

inkblots and analogies. Newer instruments have a greater 

variety of tasks ranging in a diversity of mental abilities 

(63) . 

Creativity measures have been developed because the 

traditional measures of IQ and achievement are inadequate. 

School grades have little or no validity in predicting 

creative potential. Academic performance usually involves 

so much that is noncreative (55). Getzels and Jackson (24) 

gathered evidence that suggested intelligence tests are not 

effective measures of creative potential. The traditional 

IQ accounts for only a small part of the variation in 

creative performance. Traditional instruments tend to 

emphasize convergent thinking and traditional academic values. 

These tests lumped together talent, creativity, and conformity 

(63) . 

The measurement of creativity is concentrated in two 

areas: (a) the measurement of creative potential, and (b) 

the measurement of creative performance (34, p. 5). Many 

devices have been developed and tested to measure more 

accurately the trait of creativity. Most researchers agree 

that there is no single characteristic for creativity that 
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can be scored to yield a score or quotient similar to the 

quotient for intelligence measures (34, p. 6). In the 

structure-of-the-intellect model by Guilford creativity 

traits fall into three categories: fluency, flexibility, 

and elaboration. Torrance adapted the first two forms of 

his creative thinking tests to reflect the traits stressed 

by Guilford. 

Interest in the assessment of creative growth is wide-

spread. Industries and governmental agencies are searching 

for ways to produce greater creative performance in their 

personnel. According to Biondi and Parnes (6, p. 8), graduates 

today are technically trained and informed, but do not produce 

new ideas. The IQ assessment does not give adequate attention 

to qualities of ingenuity, inventiveness, and originality of 

thinking (6, p. 8). 

Research on the assessment of creative growth started 

with the following hypotheses: 

1. people differ with respect to their ability to 
sense problems and call for solution, 

2. individuals differ with respect to rate with which 
they can produce ideas, 

3. individuals differ in flexibility of thinking, 
4. a creative person is an original thinker; does not 

repeat the thinking of others around him, and 
5. people differ in their ability to redefine things 

(6, pp. 9-10). 

Guilford has created tests to measure each of the above 

hypotheses about creative people. Critics question how one 

can know that the abilities measured by the tests are related 

to creative performances in everyday life. There is 
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increasing information to the effect that other independent 

assessments of some of the same abilities and performance in 

practice are correlated significantly with scores from some 

of these tests (29, pp. 13-14). 

Guilford (55, p. 19) lists the following intellectual 

characteristics as most likely to be valid measures of 

creative talents: fluency, flexibility, originality, and 

elaboration. Although their relevance as measures of 

creativity is still being determined, there is little doubt 

that these factors measure intellectual abilities that are 

ignored in most traditional aptitude or achievement tests 

(55) . 

Creativity versus Intelligence 

Many researchers have investigated the correlation 

between creativity and intelligence. The prevailing opinion 

is that highly intelligent persons are not necessarily 

creative. Although creative persons are intelligent people, 

an exceptionally high IQ is not a prerequisite for creativity 

(2, p. 342) . 

Guilford (32, p. 160) emphasizes that intelligence is 

readiness to solve problems. He claims that the Stanford-

Binet tests for comprehension or understanding rather than 

for productive thinking which is of far greater importance 

in problem solving. Researchers show concern over the 

nature of intelligence tests and their coverage of creative 
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abilities. The practical criterion used in the validation 

of tests of intellect is achievement in school. This achieve-

ment is largely associated with achievement in math and read-

ing. Operationally, intelligence is a measure of mastery in 

reading and math. These subjects do not demand a great deal 

of creative talent (30, p. 83). Guilford (30) believes that 

creativity and creative productivity extend well beyond the 

domain of intelligence. 

Getzels and Jackson (21) made a careful study of cre-

ativity and intelligence in children and concluded that they 

could identify two groups of students: "one exhibiting high 

intelligence but not concomitantly high creativity; and the 

other high creativity but not concomitantly high intelligence" 

(21, p. 3). They compared the scholastic achievement of one 

group of pupils who ranked in the upper 20 per cent on 

traditional measures of intelligence but not in the upper 20 

per cent on tests of creativity with another group of students 

who ranked in the upper 20 per cent on creativity but not in 

IQ. In spite of a difference of twenty-three IQ points 

between the two groups, there was no measurable difference in 

achievement (21). 

Torrance (60, 63) replicated Getzels and Jackson's 

studies. Six of eight replications yielded results identical 

to those they had obtained. A significant relationship was 

detected between measures of creativity and measures of 
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achievement. Considerable overachievement among the highly 

creative was evident. 

Crockenberg (13, p. 32) states that the correlation of 

.30 to .50 between creativity and intelligence tests is not 

sufficient to reject the usefulness of either the creativity 

dimension or the creative measure. Even with a correlation 

of .50 between creativity and intelligence scores, 75 per 

cent of the variance in creativity scores is determined by 

something other than IQ. 

Yamamoto's (76) study in 19 65 supports the earlier 

studies cited. Findings of this study show that the correla-

tions between IQ and the Torrance Tests of Creative Thinking 

decreased in size as IQ increased. Yamamoto concludes that 

there may be a threshold of intelligence above which there is 

little relation between IQ and creativity. 

Torrance (66) reports that the correlations of cre-

ativity scores with IQ is .50 for children with IQ scores 

below 120, but only .20 for children with IQ scores above 

120. MacKinnon's (37) research is consistent with the find-

ings of Torrance. Based on his work with creative writers, 

architects, research workers, and mathematicians, MacKinnon 

states, 

A certain degree of intelligence, and in general a 
rather high degree of intelligence is required for 
creativity, but above that point the degree of 
intelligence (at least that measured by intelligence 
tests) does not seem to determine the level of one's 
creativeness (37, p. 152). 
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Parnes (44, pp. 9-10) defines creativity as a part of 

intelligence. He emphasizes that creative attributes overlap 

considerably with intellective attributes. Parnes prefers 

the term "creative intelligence" and believes it will replace 

the notion of creativity versus intelligence. 

Hahn (34, pp. 9-10) summarizes the research findings 

concerning creativity and intelligence: 

1. High IQ and creativity are not synonymous (21). 

2. Coefficients of correlation between intelligence 
and creativity measures are rather low, ranging 
from .20 to .40 for unselected populations and 
quite low (zero to the negative area) for selected 
highly intelligent populations (77). 

3. Intelligence, as measured by standard instruments 
of today, has been found to be more complex in 
its relationship with creativity than had previously 
been expected (17). 

Creativity Research 

Recent research literature in education indicates a 

growing interest in programs encouraging creativity. Most 

studies on creativity training concentrate on the creative 

product rather than the educational setting (26). However, 

Goor and Rapport (26) studied the compatibility of the educa-

tional setting and a creativity training program used in an 

experimental summer camp. The experimental group achieved 

significantly higher creativity scores than the control 

group on the last day of camp. Because of Osborn's hunches 

and those of Robert Piatt Crawford, experimenters have begun 
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testing the theories that creativ© ability can b© dsvsloped 

by deliberate programs (6, p. 172). 

Parnes and Brunelle (44) reviewed forty studies that 

evaluated programs for teaching students to improve their 

sensitivity, fluency, flexibility, originality, and elabora-

tion. Approximately 90 per cent of the subjects' creative 

production levels were significantly increased by deliberate 

educational programs. 

Sommers (52) incorporated creative development training 

in a subject-matter course and studied the training with 

respect to gains in normal academic areas. No losses were 

reported in any subject-achievement levels, and one study 

indicated gains in subject-matter for experimental students 

over control students, as well as gains in creative produc-

tivity. Veatch (70) showed that gains in reading occurred 

when creative activities were part of the training and 

Torrance (63) indicated that training in creative thinking 

transferred to creative writing. 

A number of investigators tested experimentally the 

extent to which instruction in creative thinking by different 

methods contributed to improvement in Guilford's Structure-

of-the-Intellect abilities of divergent thinking. The most 

extensive educational experiment was conducted by Parnes and 

Noller at the State University College at Buffalo (32, p. 181) 

A curriculum including four semester courses was planned. 

Three hundred college freshmen participated. Half were 
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selected at random to take the course as the experimental 

group. The other half served as a control group. Results 

from the SI tests showed generally more gains for the experi-

mental group than for the control group in divergent produc-

tion, cognition, and convergent-production abilities. Other 

evidence of gains in the experimental group was a superiority 

in the planning of a given research problem. The experimental 

group reported that the training helped in other course work 

and their ability to cope with problems in general. 

Callahan and Renzulli (9, p. 45), in an attempt to 

validate curriculum materials for fostering creative thinking, 

conducted an experimental study. Their findings concluded 

that the classroom teacher and the interaction of that teacher 

with a given group of students may well be the most influen-

tial variable in creative as well as cognitive areas of study. 

There were nonsignificant differences between treatment groups, 

but the experimental group achieved higher mean scores on six 

of the seven subtests of the Torrance Tests of Creative Think-

ing;. This finding suggested that the curriculum materials 

had an overall positive effect on creative thinking, but the 

effect was modified by teacher and classroom setting. 

Some researchers studied the family background of 

creative individuals. MacKinnon (36) reported that what 

appeared to have characterized the parents of future creative 

architects was an extraordinary respect for the child and 

confidence in his ability to do what was appropriate. Thus, 
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the parents did not hesitate to grant him rather unusual 

freedom in exploring his universe and in making decisions 

for himself. Drevdahl (15) and Nichols and Holland (40, 

p. 29) found literary achievement was significantly related 

to nonauthoritarian child rearing attitudes on the part of 

the parents. Weisburg and Springer (74, pp. 66-74) found 

that compulsive mothers tended to have less creative chil-

dren and that there was a positive relationship between 

the child's tested creativity and the father's occupational 

autonomy. Getzels and Jackson (22) found that the mothers of 

their uncreative group were more likely to be vigilant about 

the "correct" upbringing of their children. Schaefer and 

Anastasi (50, pp. 42-48) studied four hundred American high 

school boys who were subdivided into creative and control 

groups in artistic and scientific fields. The divisions 

were made by teacher nominations supported by specific cre-

ative products and an above cut-off point score on two tests 

of creativity. The creative group had a family background 

which was academically superior, parents who provided role 

models of interest in the student field as evinced by 

magazines taken in the home, and fathers whose favorite 

leisure occupation was reading. 

Other creativity research dealt with teacher character-

istics and behavior in relation to changes in pupil creativity. 

In a study with inner-city students, Davis (14, p. 32) con-

firmed that teachers who promoted class and individual 
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activities were more successful in increasing measured cre-

ative potential than teachers who felt that they could not 

allow group problem-solving or discussion in fear of losing 

disciplinary control. Turner and Denny (69) reported that 

teachers characterized as warm and spontaneous and teachers 

characterized as child-centered tended to obtain the greater 

positive changes in pupil creativity. Positive reinforcement 

of pupil responses, adaptation of activities to pupils, 

attention to individuals, and variation in activities and 

materials appeared to be the classroom behaviors that were 

most effective. Teachers characterized as having a high 

degree of organization tended to depress changes in pupil 

creativity. The Turner and Denny (69) study suggested that 

certain teacher behaviors might be fostered by schools that 

wanted to encourage the creativity in their pupils. 

Burkhart (8) studied the interactions of question-

asking behavior of teachers. The teachers were given a 

definition of divergent thinking and then asked to write 

divergent questions about an object. The majority of 

Burkhart's sample produced lists of forty or fifty convergent 

questions. They realized that they were doing so but could 

not break their mind set. Torrance and Hansen (67) reported 

that 90 per cent of the questions asked by a sample of junior 

high social studies teachers called for only reproduction of 

textbook information. Yamamoto (78) wanted to demonstrate 

that more creative teachers could provide a classroom 
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atmosphere more conducive to the pupil's whole development 

and that the development of creative children was held back 

by the less sensitive approaches of less creative teachers. 

However, none of his studies revealed any differentiating 

classroom behavior patterns. There were no significant 

differences in pupil achievement in reading, but in arith-

metic, the combination of low teacher creativity and high 

pupil creativity yielded the worst results. 

Research in the area of inservice training for teachers 

to aid in their skills of teaching creatively was developed 

in California in 1963. The goal was to develop teaching 

strategies which would increase the creative thinking 

abilities of elementary school children (38, p. 61). As a 

result of the inservice, teachers said they were more willing 

to try new ideas and were more open in their dealings with 

students and other faculty members. Teachers also felt that 

better interpersonal relations resulted. This study suggested 

that inservice projects of this nature were capable of pro-

ducing enduring changes in the direction of increased open-

ness . 

Schaefer (49) evaluated a twenty-seven-week inservice 

training program designed to assist teachers in making 

effective use of innovative materials for creative expres-

sion and in increasing their own level of creative thinking. 

The teachers spent an hour a week in developing creative 

expression in their students. At the end of the training 
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program, experimental teachers were judged by classroom 

observation to show a more democratic and original approach 

in their teaching than the control group teachers. The 

experimental children exhibited more alert and original 

behavior than the controls. The test battery indicated 

that the program was effective in improving the children's 

attitude toward creative expression. This study indicated 

that teachers who were provided with special materials and 

training could raise the creativity level of their children 

higher than teachers who were not offered this assistance. 

The literature reflects a growing recognition of the 

need for effective measures to develop the creative potential 

of children. The main techniques used to measure changes in 

creative thinking of children have been creativity tests and 

direct assessments of teacher-pupil classroom behaviors. The 

results of the evaluative studies to date have failed to 

establish one program that has a consistent and lasting effect 

on the creative thinking of children (49, p. 27). Further 

research is needed to determine the transfer effects of 

creativity training. Longitudinal studies are needed to 

confirm the persistence of the training. There is a great 

need for designing and carrying out a full-scale evaluative 

experiment that utilizes and integrates all the known 

approaches to the development of creative thinking (43, 

p. 16. 
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The Multiple Talent Approach to Teaching 

The Multiple Talent Approach to Teaching (hereafter 

referred to as MTAT) focuses on high-level intellectual 

talents. Taylor, the developer of the MTAT, believes that 

nearly all students are talented and can be above average 

in one of the many intellectual talents that now can be 

measured (53, p. 67). Creative and productive thinking is 

the basis for all talents in the MTAT and focuses on the 

processes of fluency, flexibility, originality, and elabora-

tion. The teaching for creativity is deliberately cultivated 

in the classroom that employs the MTAT. Instead of develop-

ing only the traditional academic talent, at least five 

additional talents are stressed. The goal of the MTAT is to 

develop effectively, functioning, talented people (56, p. 43). 

Knowledge is the main vehicle by which multiple talents are 

activated and made functional. Researchers report that a 

natural by-product of the MTAT is the acquisition of as much 

or more knowledge than in the traditional classrooms which 

focus solely on knowledge dispensing and knowledge acquisi-

tion (56, p. 43). 

In the multiple talent approach, students work at and 

beyond the fringe of knowledge in using creative and produc-

tive thinking talents to produce new knowledge (56). They 

project beyond the present knowledge trends and use their 

forecasting talents to foretell what may happen in the 

future. Teachers emphasize the talents of planning, 
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communicating, and decision-making. Taylor (56) believes that 

these are the "world-of-work" talents that move educators 

toward the goal of developing fully functioning talented 

people. 

Concluding Summary and Statement 

If we learn to domesticate creativity—that is, 
to enhance rather than to deny it in our culture—we 
can increase the number of creative persons in our midst 
by about fourfold. That would put the number and per 
cent of such individuals over the "critical mass" 
point. When this level is reached in a culture, as it 
was in Periclean Athens, the Renaissance, the Aufklarung, 
the Court of the Sun King, Elizabethan England, and our 
own Federalist period, there is an escalation of 
creativity resulting and civilization makes a great leap 
forward. We can have a golden age of this type such as 
the world has never seen, and I am convinced it will 
occur early in the 21th century. But we must make 
preparations now, and the society we save will be our 
own. The alternative is either nuclear war or learning 
to speak Arabic and bow down four times a day toward 
Mecca. 

Gowan (2 8, p. 89) 

One cannot predict what knowledge and skills will be 

needed in ten or more years from now to meet the new and 

changing life requirements. Individuals can develop the 

abilities of perception and thought that will help them to 

meet the future creatively and inventively. Schools can help 

students to acquire leadership capabilities, independence of 

thought, and a creative spirit needed to live productive lives 

in a changing world which requires flexibility and an ability 

to adjust (34, p. 19). 
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There is widespread verbal recognition in the litera-

ture concerning the importance of thinking. An established 

educational goal is for students to be able to think for 

themselves and to be self-directing. In situations which 

are new to them, students should be able to apply knowledge 

which they have gained in the past (46, p. 1). 

Much of the classroom time is spent teaching information 

and basic skills in reading and math. Very little time is 

used in thinking, problem solving, or creating new ideas (18). 

Creative thinking is the ability to think of many ideas where 

there is a problem or a need for ideas. It is the ability to 

think of different, unique, or original ideas and to develop 

or elaborate these ideas (18). The nurturing of the cognitive 

skills of creative thinking should assume a central place in 

the curriculum, and not a secondary or incidental one (12). 

Cole states, 

for some time, both in creativity research and 
especially in education, the products of creative 
minds rather than the behavior patterns which pro-
duced those products have been emphasized. Process-
curricula deliberately attempt to develop many of 
those generalizable behaviors basic to the creative 
process. They recognize that learning is best 
achieved through creating. They provide the con-
ditions needed for development of the creative 
potential of the child. Therefore, coupled with 
appropriate teacher education, process curricula 
now in existence have promise for the facilitation 
of creative development (11, p. 3). 

Parnes (6, p. 175) predicts that by the year 2000, the 

IQ and what people are beginning to call the CQ (Creativity 

Quotient) will be expanded into a "profile-of-the-intellect" 
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for each person being evaluated. The present IQ rating will 

be looked upon as an immature and incomplete description. 

Guilford (29, p. 20) says that heredity probably does deter-

mine limits, both upper and lower, within which creative 

development can occur. He reports that educators should work 

under the assumption that they can do a great deal to promote 

the development of creativity and creative abilities. The 

variability of creativity in individuals far exceeds the 

limits of variability characteristic of other traits (28, 

p. 77). Research supports the hypotheses that deliberate 

educational programs designed to increase creative abilities 

are successful. Many programs have been developed to 

stimulate creative behavior. These programs are becoming 

more prominent in public school settings providing a chance 

for extensive research and development of creative thinking 

in children. There is an increase in the trend toward 

preparing teachers for a more creative type of teaching. 

This type of teaching causes students actually to discover 

their own creative abilities and to strengthen those creative 

abilities while mastering subject-matter (43). 

This survey of related research leads to the conjecture 

that children can be taught to use their creative abilities 

more effectively if the teacher recognizes the need for their 

development and learns a process by which to teach creatively. 

The subsequent chapter outlines the procedures followed in 

such an endeavor. 
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CHAPTER III 

PROCEDURES FOR OBTAINING AND 

TREATING THE DATA 

This chapter presents in detail a description of the 

subjects, method of selecting teachers, the instruments 

employed, the training of teachers, and the procedures for 

collecting and processing the data. The presentation is 

divided into these five areas to facilitate clarification. 

Description of the Subjects 

The Richardson Independent School District is located 

north of Dallas, Texas, and has approximately 38,000 students. 

The city of Richardson covers a twenty-eight square-mile area, 

but the school district itself covers a thirty-eight square-

mile area branching into parts of Dallas, Garland, and Piano. 

The suburban district is classified as upper-middle class with 

82 per cent of the land occupied by homeowners. The ethnic 

composition is 94 per cent Anglo, 4 per cent Black, 1 per cent 

Spanish American, and 1 per cent Oriental. There are thirty-

three elementaries, eight junior highs, and four high schools. 

At the time of this study, the population of students in 

the third grade was 2,800 and in the fifth grade, 2,800. The 

average male in Richardson has had four years of college and 

the average female has had two years. The number of males 
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and females with advanced degrees is above the national 

average for a city of comparable size. Because of the 

educational standing of the community, great interest is 

placed on educational excellence. Two hundred forty students 

participated in the experimental study. One hundred twenty 

were in third grade, and 120 were in the fifth grade. Each 

grade level had 60 in the experimental group and 60 in the 

control group. 

Selection of the Teachers 

In the spring of 1978, at a principals' meeting, a 

request was made for volunteers for a pilot program involving 

the Multiple Talent Approach to Teaching. The volunteer 

principals selected a primary and intermediate teacher from 

their building to attend, along with them, a week-long train-

ing session during the summer. Six of the teacher represent-

ing third and fifth grade classrooms comprised the experimental 

group. A stratified random sample of twenty children from 

each of the six classrooms were pre- and post-tested with the 

Torrance Tests of Creative Thinking. Students were stratified 

by sex and achievement scores and then randomly selected. 

Approximately, sixty third grade students and fifty fifth 

grade students comprised the experimental group. 

The control group principals were approached in the 

same manner as the experimental group principals. They were 

asked to recommend a third grade teacher and a fifth grade 

teacher from their building who would be interested in 
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using the Multiple Talent Approach to Teaching. To further 

equate the teacher variable, the researcher checked the 

personnel files of experimental group and control group 

teachers. The evaluation sheets on all twelve teachers 

showed an overall satisfactory job performance. The class-

rooms of the six control group teachers were stratified and 

random sampled with the same procedure used for the experi-

mental group. Approximately sixty third grade students and 

sixty fifth grade students comprised the control group. 

The selection of the control schools was made with considera-

tion to matching socioeconomic level of the school community 

and ethnic and racial composition of school population with 

the experimental group schools. 

Instruments Employed 

In order to test the hypotheses of this research, the 

following instruments were selected for use. Supporting 

data reflected their adequacy for the purposes of this study. 

Creativity Tests 

The tests selected to ascertain creative performance 

were Figural Forms A and B of the Torrance Tests of Creative 

Thinking (TTCT). The TTCT was administered in a pre-test/ 

post-test design to detect and measure gains in the creative 

thinking performance of elementary students over a six month 

period. The TTCT measured the four creative thinking proces-

ses of fluency, flexibility, originality, and elaboration. 
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The author and publisher recommended that the TTCT be used 

in research studies of cognitive functioning and new educa-

tional programs. The test was best interpreted as an attempt 

to measure certain particular aspects of creativity, and not 

as an attempt to measure all of the dimensions of creative 

thinking (1, p. 837). 

Concerning reliability, the TTCT Technical Manual stated 

that motivational conditions affected test-retest reliability 

(3). However, the diversity of studies and samples in the 

manual suggested that the scales had adequate reliability (1, 

p. 837). Construct validity studies did report that the te£t 

does measure behaviors consistent with the literature on 

creative behavior (1, p. 837). In concurrent validity, the 

TTCT seemed to be related to academic intelligence and 

educational achievement scores with correlations ranging 

from .54 to .86 (3, p. 42). The predictive validity still 

remained to be established. Longitudinal studies were under-

way to determine the validity of the TTCT in predicting the 

"real-life creativity" (3, p. 42). 

In Buros Mental Measurements, the evaluator states, 

The Torrance Tests of Creative Thinking seem to be 
useful as a basis for further research into the 
nature and nurture of creativity. The work already 
done with the TTCT has made a considerable contri-
bution to the literature on creative behavior (1, 
p. 838). 
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Achievement Tests 

The California Tests of Basic Skills (CTBS) were designed 

to measure the extent to which individual students had 

developed the capabilities and the learned skills which were 

prerequisite to the study of specific academic disciplines. 

The basic skills were classified in the following areas: 

reading language, mathematics, reference skills, science, and 

social studies. 

The CTBS/S represented a revision and expansion of CTBS 

Forms Q and R which were published in 1968 and 1969. Forms 

Q and R were retested on a selected tryout sample and the 

best items were retained in Form S. New Items reflecting 

current trends in the curriculum were added (2). 

The standardization of the CTBS/S was designed to 

provide both national norms and large-city norms. The sample 

comprised 130,000 students in grades K through twelve from 

public and private schools within the fifty states (2). 

Reliability studies involving the internal consistency 

of the CTBS/S utilized the Kuder-Richardson formula 20 

Pearson product-moment correlation coefficients were used to 

determine the interlevel articulation (2) . 

Validity studies confirmed that the CTBS/S continued 

to measure the basic skills that are prerequisite to learn-

ing both in and out of school (2). Teachers, curriculum 

specialists, and testing consultants insured that the items 

were well constructed in the language of the students and 
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appropriate in complexity to the grade levels for which they 

were designed. 

The following statements were made by an evaluator in 

Buros Mental Measurements: 

Beyond a doubt, the CTBS is a well developed test 
which is packaged in a professional manner. The 
validity and reliability determinations follow 
closely the 1966 APA recommendations for psycho-
logical tests (1, p. 20). 

Training of Teachers 

In the summer of 19 78, the experimental group teachers 

and their principals attended a week-long training workshop 

conducted by the researcher. The researcher had been trained 

in the Talents Unlimited Program by certified trainers earlier 

in the summer. The Talents Unlimited Program was a National 

Diffusion Network Project developed with Title III ESEA funds 

in Mobile, Alabama. The program was available for replica-

tion through local service centers. Talents Unlimited was 

based on Calvin Taylbr's Multiple Talent Approach to Teach-

ing. The program stressed a process approach to teaching 

creative and divergent thinking to children. Teachers 

became acquainted with a process to teach each of the five 

talents in the Multiple Talent Approach. A list of the 

talents and the processes involved is located in the Appendix. 

In the training session, the following format was 

employed: introduction of talent and process, example of 

process in all areas of the curriculum, teacher demonstration 
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of lesson plan created for talent at their grade level. In 

the classroom, twelve weeks were used to introduce creative 

thinking and six weeks for forecasting, planning, communicat-

ing, and decision-making. The teachers taught a minimum of 

two talent lessons a week for the duration of the study. 

Lesson plans were sent to the researcher throughout the year 

to insure the use of the various talent processes. In the 

Appendix is a training outline and the implementation 

schedule for the study. 

Three additional workshops were conducted during the 

school year. These workshops were designed to reinforce the 

summer training and dealt with the specific talents that had 

been introduced to the students. The researcher conducted 

all three of these workshops and was also available to the 

teachers at any time for inservice in their buildings. 

Procedures for Collecting and 
Processing the Data 

Permission was obtained from the Superintendent of 

Schools to conduct this experiment (see Appendix). Teachers 

were made aware at the summer workshop that students in their 

classrooms would be pre-tested in September and post-tested 

in March with the Torrance Tests of Creative Thinking. They 

were aware that the purpose of the study was to assess the 

effect of teacher training upon pupil creative ability. 

Control group teachers were told to teach as they 

normally would and that the pre- and post-testing was to 
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control for maturational gains in third and fifth grade 

students. The CTBS was given every fall in all of the 

elementary schools. The researcher gathered the pertinent 

information of sex and achievement scores on all of the 

students and stratified the control and experimental class-

rooms for random sampling. One hundred twenty experimental 

group students and 120 control group students were tested in 

September. The following tables explain the distribution of 

the students by sex and grade after six months of treatment 

(See Tables I and II). 

The Torrance Tests for Creative Thinking, Forms A and B, 

were sent to Personnel Press Scoring. All scorers were 

trained by Torrance and the reliability correlation was high. 

Each student received a score in flexibility, fluency, 

originality, and elaboration. A composite score was tabluated 

and a T—score figured. The T—scores were used by the 

researcher to analyze the data. Significance of differences 

in mean gains was tested by F-ratios. The null form of all 

hypotheses was formulated and tested in this manner using the 

.05 level of confidence as the criterion point for rejection. 

Multiple regression analysis was utilized to further 

ascertain the overall effect of the treatment with predictors 

of grade, sex, and achievement. The data were coded for 

punch cards and computer programming at the North Texas State 

University Computing Center. Computer output sheets were 

utilized in preparing the obtained statistics for analysis 

and presentation. 
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DISTRIBUTION OF POPULATION OF STUDY 
BETWEEN PRE- AND POST-TEST 
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Group 
Pre-Test Post-Test Number of 

Students 
Withdrawn 

Total 
Number to 
Conclude 
the Studv 

Group 
M F M F 

Number of 
Students 
Withdrawn 

Total 
Number to 
Conclude 
the Studv 

3rd Grade 

Experimental A 10 10 10 9 1 19 

Experimental B 7 14 5 14 2 19 

Experimental C 10 10 10 9 1 19 

Control A 1 0 10 9 9 2 18 

Control B 8 11 7 10 2 17 

Control C 9 11 9 9 2 18 

5th Grade 

Experimental A 11 8 10 8 1 18 

Experimental B 10 10 10 10 0 20 

Experimental C 10 10 10 10 0 20 

Control A 10 10 9 10 1 19 

Control B 10 10 10 10 0 20 

Control C 11 10 10 9 2 19 



TABLE II 

SUMS OF DISTRIBUTION CATEGORIES 
IN TABLE I 
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Group 

Total Number 
Pre-Test 

Total Number 
Post-Test 

Total Number 
to Conclude 
the Study 

Group 
M F M F 

Total Number 
to Conclude 
the Study 

3rd Grade 

Experimental Group 27 34 2 5 32 57 

Control Group 27 32 25 28 53 

5th Grade 

Experimental Group 31 28 30 28 58 

Control Group 31 30 29 29 58 
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CHAPTER IV 

PRESENTATION AND ANALYSIS OF THE DATA 

The effect of the Multiple Talent Approach to Teaching 

on the creative thinking abilities of third and fifth grade 

students was analyzed. An original population of 240 

students was reduced to 226 due to students withdrawing from 

school. The dependent variables were the post-test composite 

score and sub-test scores for fluency, flexibility, original-

ity, and elaboration on the Torrance Tests of Creative Think-

(TTCT) • Independent variables were pre—test scores, sex, 

grade, group, and total achievement battery scores as 

measured by the Comprehensive Tests of Basic Skills. 

Through critical analysis using multiple linear regres-

sion analysis of the collected data, the tenability of each 

hypothesis as stated in Chapter I was decided. The ten 

research hypotheses were stated in a null form for testing 

and the 5 per cent level of confidence was used to determine 

rejection. 

Hypothesis One 

Research hypothesis one was restated to read: There 

will be no significant difference in creativity post-test 

gains between students who receive instruction from teachers 

who apply the MTAT (experimental group) and students who 
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receive no instruction in the MTAT (control group) on 

the 

a. TTCT composite score, 

b. TTCT fluency score, 

c. TTCT flexibility score, 

d. TTCT originality score, and 

e. TTCT elaboration score. 

Multiple linear regression analysis results for hypoth-

esis one are presented in Table III. 

TABLE III 

MULTIPLE LINEAR REGRESSION ANALYSIS FOR CREATIVITY 
POST-TEST GAINS BETWEEN EXPERIMENTAL AND CONTROL 

GROUP STUDENTS 

TTCT Score 

Variable 
Model R Square 

Full and Restricted df F P 

Composite 0.15254 1,223 2.3269 0.1285 
0.14370 

Fluency 0.20734 1,223 0.2886 0.5917 
0.20631 

Flexibility 0.16644 1,223 0.4916 0.4840 
0.16460 

Originality 0.11537 1,223 0.6401 0.4246 
0.11284 

Elaboration 0.02853 1,223 2.8779 0.0912 
0.01599 

The null hypotheses for all five score variables were retained. 

There were no significant differences between the creativity 
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post-test gains of the experimental and control group 

students at the 0.05 level. Some importance could be 

attached to the finding that the TTCT composite score for 

the experimental group was significant at the 0.1285 level 

and the elaboration score at the 0.0912 level. 

In Table IV the pre-test and post-test means and mean 

gain scores are presented for the experimental and control 

groups. 

TABLE IV 

PRE-TEST AND POST-TEST MEANS AND MEAN GAIN SCORES ON THE 
TTCT FOR EXPERIMENTAL AND CONTROL GROUPS 

TTCT Score "NT 
Pre-Test Post-Test Mean 

Variable 
IN Means Means Gain Score 

Experimental Group: 
Composite 115 51.66 58.51 6.85 
Fluency 115 52.05 54.95 2.90 
Flexibility 115 54.04 56.61 2.57 
Originality 115 56.07 68.40 12.33 
Elaboration 115 44.49 54.06 9.57 

Control Group 
Composite 111 53.61 57.59 3.98 
Fluency 111 54.04 55.11 1.07 
Flexibility 111 55.25 56.30 1.05 
Originality 111 57.63 67.68 10.05 
Elaboration 111 47.52 51.27 3.75 

Table IV indicates that the experimental group students did 

achieve higher mean gain scores on all five score variables 

than the control group students. 



65 

Hypothesis Two 

There will be no significant differences between the 

creativity post-test gains achieved by boys and girls in the 

experimental group on the 

a. TTCT composite score, 

b. TTCT fluency score, 

c. TTCT flexibility score, 

d. TTCT originality score, and 

e. TTCT elaboration score. 

Multiple linear regression analysis results for hypoth-

esis two are presented in Table V. 

TABLE V 

MULTIPLE LINEAR REGRESSION ANALYSIS FOR CREATIVITY 
POST-TEST GAINS BETWEEN EXPERIMENTAL GROUP 

BOYS AND GIRLS 

TTCT Score 
variable 

Model R Square 
Full and Restricted df F P 

Composite 0.22166 2,110 2.300 0.1124 
0.19011 

Fluency 0.33410 2,110 7.8504 0.0007* 
0.23905 

Flexibility 0.35740 2,110 6.2378 0.0027* 
0.28452 

Originality 0.14902 2,110 0.1373 0.8719 
0.14689 

Elaboration 0.06520 2,110 1.5820 0.2102 
0.03831 

*Significant at .05 level, 
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The null hypotheses for the composite, originality and 

elaboration scores were retained. There were no significant 

differences on these score variables between experimental 

group boys and girls at the 0.05 level. However, the F's 

for the fluency and flexibility scores were significant at 

the 0.0007 and 0.0027 levels. The hypotheses for fluency and 

flexibility were rejected. Some importance could be attached 

to the finding that the TTCT composite score for the experi-

mental group girls was significant at the 0.1124 level. 

In Table VI the pre-test and post-test means and mean 

gain scores are presented for experimental group boys and 

girls. 

TABLE VI 

PRE-TEST AND POST-TEST MEANS AND MEAN GAIN SCORES ON THE 
TTCT FOR EXPERIMENTAL GROUP BOYS AND GIRLS 

TTCT Score 
N 

Pre-Test Post-Test Mean 
Variable N Mean Mean Gain Score 

Experimental 
Group Girls: 
Composite 60 52.25 60. 54 8.29 
Fluency 60 53.03 58.93 5.90 
Flexibility 60 55. 26 59.37 4.11 
Originality 60 56.08 69.27 13.19 
Elaboration 60 44.64 54.60 9.96 

Experimental 
Group Boys: 
Composite 55 50.83 56.72 5.89 
Fluency 55 51.10 50.95 -0.15 
Flexibility 55 52.85 53.90 -1.05 
Originality 55 56.05 67.63 11.58 
Elaboration 55 43.35 53.51 10.16 



67 

Table VI indicates that girls did score significantly above 

boys in the experimental group on the fluency and flexibility 

sub-tests. The experimental group girls did achieve higher 

mean gain scores on all score variables except elaboration . 

Hypothesis Three 

Research hypothesis three was restated to read: There 

will be no significant difference in creativity post-test 

gains between the girls in the experimental group and the 

girls in the control group on the 

a. TTCT composite score, 

b. TTCT fluency score, 

c. TTCT flexilibity score, 

d. TTCT originality score, and 

e. TTCT elaboration score. 

Multiple linear regression analysis results for hypoth-

esis three are presented in Table VII. 

TABLE VII 

MULTIPLE LINEAR REGRESSION ANALYSIS FOR CREATIVITY POST-TEST 
GAINS BETWEEN EXPERIMENTAL AND CONTROL GROUP GIRLS 

TTCT Score Model R Square 
df T7I 

Variable Full and Restricted df F P 

Composite 0.15110 
0.13182 

1,115 2. 6121 0 .1088 

Fluency 0.17179 
0.15834 

1,115 1 . 8674 0 .1744 

Flexibility 0.18607 
0.16670 

1,115 2. 7369 0 .1008 

Originality 0.11544 
0.01449 

1,115 0 . 9087 0 .3425 

Elaboration 0.01449 
0.00993 

1,115 0 . 5324 0 .4671 
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The null hypotheses for all five score variables were 

retained. There were no significant differences in the 

creativity post-test gains achieved by experimental and 

control group girls at the 0.05 level. 

In Table VIII the pre-test and post-test means and 

mean gain scores are presented for the experimental and 

control group girls. 

TABLE VIII 

PRE-TEST AND POST-TEST MEANS AND MEAN GAIN SCORES ON 
THE TTCT FOR EXPERIMENTAL AND CONTROL 

GROUP GIRLS 

TTCT Score 
Variable N 

Pre-Test 
Mean 

Post-Test 
Mean 

Mean 
Gain Score 

Experimental 
Group Girls: 
Composite 60 52.25 60.54 8.29 
Fluency 60 53.03 58.93 5.90 
Flexibility 60 55.26 59.37 4.11 
Originality 60 56.08 69.27 13.19 
Elaboration 60 44.64 54.60 9.96 

Control 
Group Girls: 
Composite 59 54.73 58.72 3.99 
Fluency 59 54.88 57.19 2.31 
Flexibility 59 57.19 57.54 .35 
Originality 59 57.78 67.48 9.70 
Elaboration 59 49.09 52.70 3.61 

Table VIII indicates that experimental group girls did 

achieve higher mean gain scores than control group girls on 

all five score variables. Some importance could be attached 
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to the finding that the TTCT composite and flexibility 

scores for the experimental group girls were significant at 

the 0.1088 and 0.1008 levels respectively. 

Hypothesis Four 

Research hypothesis four was restated to read: There 

will be no significant difference in the creativity post-

test gains between the boys in the experimental group and 

the boys in the control group on the 

a. TTCT composite score, 

b. TTCT fluency score, 

c. TTCT flexibility score, 

d. TTCT originality score, and 

e. TTCT elaboration score. 

Multiple linear regression analysis results for hypoth-

esis four are presented in Table IX 

TABLE IX 

MULTIPLE LINEAR REGRESSION ANALYSIS FOR CREATIVITY POST-TEST 
GAINS BETWEEN EXPERIMENTAL AND CONTROL GROUP BOYS 

TTCT Score 
Variable 

Model R Square 
Full and Restricted 

df F P 

Composite 0.14889 1,104 0.2405 0.6249 
0.14692 

Fluency 0.27022 1,104 0.6974 0.4056 
0.26533 

Flexibility 0.13282 1,104 0.4253 0.5157 
0.12927 

Originality 0.11761 1,104 0.3476 0.8525 
0.11732 

Elaboration 0.05236 1,104 3.0924 0.0816 
0.02418 
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The null hypotheses for all five score variables were 

retained. There were no significant differences in the 

creativity post-test gains achieved by experimental and 

control group boys at the 0.05 level. 

In Table X the pre-test and post-test means and mean 

gain scores are presented for the experimental and control 

group boys. 

TABLE X 

PRE-TEST AND POST-TEST MEANS AND MEAN GAIN SCORES ON THE 
TTCT FOR EXPERIMENTAL AND CONTROL GROUP BOYS 

TTCT Score N Pre-Test Post-Test Mean 
Variable 

N 
Mean Mean Gain Score 

Experimental 
Group Boys: 
Composite 55 50.83 56.72 5.89 
Fluency 55 51.10 50.95 -0.15 
Flexibility 55 52.85 53.90 -1.05 
Originality 55 56.05 67.63 11.58 
Elaboration 55 43.35 53.51 10.16 

Control 
Group Boys: 
Composite 52 52.49 56.46 3.97 
Fluency 52 53. 21 53.03 -.18 
Flexibility 52 53.33 55.07 1.74 
Originality 52 57.48 67.89 10.41 
Elaboration 52 45.95 49. 85 3.90 

Tables IX and X indicate that experimental group boys did 

show a higher mean gain score in elaboration at the 0.0816 

level. 
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Hypothesis Five 

There will be no significant difference in creativity 

post-test gains achieved by third and fifth grade students 

in the experimental group on the 

a. TTCT composite score, 

b. TTCT fluency score, 

c. TTCT flexibility score, 

d. TTCT originality score, and 

e. TTCT elaboration score. 

Multiple linear regression analysis results for hypoth-

esis five are presented in Table XI. 

TABLE XI 

MULTIPLE LINEAR REGRESSION ANALYSIS FOR CREATIVITY POST-TEST 
GAINS BETWEEN EXPERIMENTAL GROUP THIRD AND FIFTH 

GRADE STUDENTS 

TTCT Score 
Variable 

Model R Square 
Full and Restricted df F P 

Composite 0.22166 3,110 3.4997 0.0180* 
0.14737 

Fluency 0.33410 3,110 7.2656 0.0002* 
0.20215 

Flexibility 0.35740 3,110 8.4564 0.0001* 
0.20920 

Originality 0.14902 3,110 1.4756 0.2251 
0.11477 

Elaboration 0.06520 3,110 2.3271 0.0786 
0.00587 

*Significant at the .05 level. 
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The null hypotheses for the originality and elaboration 

score variables were retained. There were no significant 

differences in the creativity post-test gains achieved by 

third and fifth grade students in the experimental group on 

the originality and elaboration sub-tests at the 0.05 level. 

However, the null hypotheses for the composite, fluency, and 

flexibility scores were rejected at the 0.05 level. These 

scores were significant at the 0.0180, 0.0002, and 0.0001 

levels respectively. 

In Table XII the pre-test and post-test means and mean 

gain scores are presented for the experimental group third 

and fifth grade students. 

TABLE XII 

PRE-TEST AND POST-TEST MEANS AND MEAN GAIN SCORES ON THE TTCT 
FOR EXPERIMENTAL GROUP THIRD AND FIFTH GRADE STUDENTS 

TTCT Score 
Variable 

N Pre-Test 
Mean 

Post-Test 
Mean 

Mean 
Gain Score 

Experimental 
Third Grade: 
Composite 57 51.23 55.91 4.68 
Fluency 57 53.62 53.20 -0.42 
Flexibility 57 54.34 54.11 -0.23 
Originality 57 57.08 66.04 8.96 
Elaboration 57 39.90 50.29 10.39 

Experimental 
Fifth Grade: 
Composite 58 51.85 61.13 9.28 
Fluency 58 50.51 56.67 6.61 
Flexibility 58 53.76 59.19 5.43 
Originality 58 55.05 67.68 12.63 
Elaboration 58 48.08 57.82 9.74 
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Table XII indicates that fifth grade students did score 

significantly above third grade students in the experimental 

group on the composite, fluency, and flexibility score 

variables. Some importance may be attached to the finding 

that the third grade mean gain score for elaboration did 

exceed the fifth grade gain score at the 0.0786 level. 

Hypothesis Six 

Research hypothesis six was restated to read: There 

will be no significant difference in the creativity post-

test gains between the third grade students in the experi-

mental group and the third grade students in the control 

group on the 

a. TTCT composite score, 

b. TTCT fluency score, 

c. TTCT flexibility score, 

d. TTCT originality score, and 

e. TTCT elaboration score. 

Multiple linear regression analysis results for hypoth-

esis six are presented in Table XIII The null hypotheses 

for all five scores variables were retained. There were no 

significant differences in creativity post-test gains between 

the experimental and control group third grade students on 

any score variable at the 0.05 level. 
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PABLE XIII 

MULTIPLE LINEAR REGRESSION ANALYSIS FOR CREATIVITY POST-TEST 
GAINS BETWEEN EXPERIMENTAL AND CONTROL GROUP THIRD 

GRADE STUDENTS 

TTCT Score 
Variable 

Model R Square 
Full and Restricted df F P 

Composite 0.10570 
0.09249 

1,107 1. 5809 0. 2113 

Fluency 0.13966 
0.13676 

1,107 0. 3618 0. 5488 

Flexibility 0.10444 
0.09510 

1,107 1. 1152 0. 2933 

Originality 0.06028 
0.5755 

1,107 0. 3102 0. 5787 

Elaboration 0.08808 
0.07312 

1,107 1. 7560 0. 1879 

In Table XIV the pre-test and post-test means and mean 

gain scores are presented for the experimental and control 

group third grade students. 

TABLE XIV 

PRE-TEST AND POST-TEST MEANS AND MEAN GAIN SCORES ON THE TTCT 
FOR EXPERIMENTAL AND CONTROL GROUP THIRD GRADE STUDENTS 

TTCT Score 
1VT 

Pre-Test Post-Test Mean 
Variable IN Mean Mean Gain Score 

Experimental Group 
Third Grade: 
Composite 57 51.23 55.91 4.68 
Fluency 57 53.62 53.20 -0.42 
Flexibility 57 54.34 54.11 -0.23 
Originality 57 57.08 66.04 8.96 
Elaboration 57 39.90 50.29 10.39 

Control Group 
Third Grade: 
Composite 53 50.60 57.81 7.21 
Fluency 53 52.05 53.91 1.86 
Flexibility 53 53.94 55.58 1.64 
Originality 53 56.00 67.41 11.41 
Elaboration 53 40.44 54.34 13.90 
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Table XIV indicates that the control group third grade 

students did achieve higher mean gain scores than the 

experimental group on all five score variables. 

Hypothesis Seven 

Research hypothesis seven was restated to read: There 

will be no significant difference in the creativity post-

test gains between the fifth grade students in the experi-

mental group and the fifth grade students in the control 

group on the 

a. TTCT composite score, 

b. TTCT fluency score, 

c. TTCT flexibility score, 

d. TTCT originality score, and 

e. TTCT elaboration score. 

Multiple linear regression analysis results for hypoth-

esis seven are presented in Table XV. The null hypotheses 

for the composite, flexibility, originality, and elaboration 

score variables were rejected. The F'£ were 0.0006, 0.0242, 

0.0486, and 0.0004 respectively. There were significant 

differences in the creativity post-test gains between the 

experimental and control group fifth grade students at the 

0.05 level. The fluency score variable was significant at 

the 0.0645 level. 

In Table XVI the pre-test and post-test means and mean 

gain scores are presented for the experimental and control 

group fifth grade students. 
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TABLE XV 

MULTIPLE LINEAR REGRESSION ANALYSIS FOR CREATIVITY POST-TEST 
GAINS BETWEEN EXPERIMENTAL AND CONTROL GROUP FIFTH 

GRADE STUDENTS 

TTCT Score 
Variable 

Model R Square 
Full and Restricted df F P 

Composite 0.25643 1,110 3.4874 0.0006* 
0.17106 

Fluency 0.31048 1,110 5.2252 0.0645 
0.28862 

Flexibility 0.27346 1,110 3.9761 0.0242* 
0.23895 

Originality 0.20525 1,110 13.2997 0.0486* 
0.17652 

Elaboration 0.11008 1,110 12.6279 0.0004* 

* C -i /~r -i -F 

0.00249 

i n 4- i4- J-U A A CT 1 A ^ ^ 1 

TABLE XVI 

PRE-TEST AND POST-TEST MEANS AND MEAN GAIN SCORES ON THE TTCT 
FOR EXPERIMENTAL AND CONTROL GROUP FIFTH GRADE STUDENTS 

TTCT Score 
Variable N Pre-Test 

Mean 
Post-Test 

Mean 
Mean 

Gain Score 

Experimental 
Fifth Grade: 
Composite 58 51.85 61.13 9.28 
Fluency 58 50.51 56.67 6.61 
Flexibility 58 53.76 59.19 5.43 
Originality 58 55.05 67.68 12.63 
Elaboration 58 48.08 57.82 9.74 

Control Fifth 
Grade: 
Composite 58 56.62 57.37 0.75 
Fluency 58 56.04 56.31 0.27 
Flexibility 58 56. 57 57.03 0.46 
Originality 58 59.27 67.96 8.69 
Elaboration 58 54.60 48.21 -6.39 
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Table XVI indicates that the experimental group fifth grade 

students did achieve significantly greater creativity post-

test gain scores on all five score variables. 

Hypothesis Eight 

There will be no significant difference in creativity 

post-test gains between the experimental group students with 

Comprehensive Tests of Basic Skills (CTBS) scores of 95 per 

cent and above and the experimental group students with 

CTBS scores of below 95 per cent on the 

a. TTCT composite score, 

b. TTCT fluency score, 

c. TTCT flexibility score, 

d. TTCT originality score, and 

e. TTCT elaboration score. 

Multiple linear regression analysis results for hypoth-

esis eight are presented in Table XVII. The null hypotheses 

for all five score variables were retained. There were no 

significant differences between the creativity post-test 

gains of the experimental group students with CTBS scores 

of 95 per cent and above and experimental group students 

with CTBS scores of below 95 per cent at the 0.05 level. 

Some importance may be attached to the finding that the 

experimental group students with CTBS scores above 95 per 

cent did achieve an elaboration score at the 0.0962 level. 
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TABLE XVII 

MULTIPLE LINEAR REGRESSION ANALYSIS FOR CREATIVITY POST-TEST 
GAINS BETWEEN EXPERIMENTAL GROUP STUDENTS WITH CTBS 
SCORES 95 PER CENT AND ABOVE AND BELOW 95 PER CENT 

TTCT Score 
Variable 

Model R Square 
Full and Restricted df 

f 

F P 

Composite 0.22166 
0.19011 

1,110 0 . 0264 0 . 8711 

Fluency 0.33410 
0.33142 

1,110 0 . 4422 0 . 5074 

Flexibility 0.36740 
0.34632 

1,110 1 . 8968f 0 . 1712 

Originality 0.14902 
0.14837 

1,110 0 . 0832 0 . 7736 

Elaboration 0.06520 
0.04127 

1,110 2. 8154 0 . 0962 

In Table XVIII the pre-test and post-test means and mean 

gain scores are presented for the experimental group 

students with CTBS scores of 95 per cent and above and 

below 95 per cent. Table XVIII indicates that the experi-

mental group students with CTBS scores below 95 per cent 

did achieve higher mean gain scores on all score variables 

except elaboration. 
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TABLE XVIII 

PRE-TEST AND POST-TEST MEANS AND MEAN GAIN SCORES ON THE TTCT 
FOR EXPERIMENTAL GROUP STUDENTS WITH CTBS SCORES 95 PER 

CENT AND ABOVE AND BELOW 95 PER CENT 

TTCT Score 
Variable N Pre-Test 

Mean 
Post-Test 

Mean 
Mean 

Gain Score 

Experimental 
Group 95% 
and Above: 
Composite 11 53.79 58.11 4.32 
Fluency 11 53.27 51.82 -1.45 
Flexibility 11 56.73 52.82 -3.91 
Originality 11 59.73 69.00 9.27 
Elaboration 11 45.45 58.82 13.37 

Experimental 
Group Below 
95%: 
Composite 104 51.24 58.35 7.11 
Fluency 104 52.00 56.32 4.32 
Flexibility 104 53.63 56.84 3.21 
Originality 104 55.73 68.69 12.96 
Elaboration 104 43.55 53.55 10.00 

Hypothesis Nine 

Research hypothesis nine was restated to read: There 

will be no significant difference in the creativity post-

test gains between the experimental group students with 

CTBS scores of 9 5 per cent and above and the control group 

students with CTBS scores of 95 per cent and above on the 

a. TTCT composite score, 

b. TTCT fluency score, 

c. TTCT flexibility score, 
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d. TTCT originality score, and 

e. TTCT elaboration score. 

Multiple linear regression analysis results for hypoth-

esis nine are presented in Table XIX. 

TABLE XIX 

MULTIPLE LINEAR REGRESSION ANALYSIS FOR CREATIVITY POST-TEST 
GAINS BETWEEN EXPERIMENTAL AND CONTROL GROUP STUDENTS 

WITH CTBS SCORES OF 95 PER CENT AND ABOVE 

TTCT Score 
Variable 

Model R Square 
Full and Restricted 

df F P 

Composite 0.04734 1,15 0.0991 0.7573 
0.04104 

Fluency 0.10099 1,15 0.1062 0.7490 
0.09462 

Flexibility 0.11896 1,15 1.7791 0.2022 Flexibility 
0.01447 

Originality 0.11164 1,15 0.2840 0.6019 
0.09481 

Elaboration 0.10359 1,15 0.3728 0.5506 
0.08132 

The null hypotheses for all five score variables were 

retained. There were no significant differences in the 

creativity post-test gains between the experimental group 

students with CTBS score of 9 5 per cent and above and the 

control group students with CTBS scores of 95 per cent and 

above at the 0.05 level. 
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In Table XX the pre-test and post-test means and mean 

gain scores are presented for the experimental and control 

group students with CTBS scores of 95 per cent and above. 

TABLE XX 

PRE-TEST AND POST-TEST MEANS AND MEAN GAIN SCORES ON THE TTCT 
FOR EXPERIMENTAL AND CONTROL GROUP STUDENTS WITH CTBS 

SCORES OF 95 PER CENT AND ABOVE 

TTCT Score 
XT 

Pre-Test Post-Test [ Mean 
Variable Mean Mean Gain Score 

Experimental 
Group 95% 
and Above: 
Composite n 53.79 5 8 . 1 1 4 .32 
Fluency n 53.27 51 .82 - 1 . 4 5 
Flexibility n 56 .73 52 .83 - 3 . 9 1 
Originality n 59 .73 69 .00 9 .27 
Elaboration n 45 .45 58 .82 13.37 

Control Group 
95% and Above: 
Composite 6 61 .75 58 .13 - 3 . 6 2 
Fluency 6 61 .83 55 .19 - 6 . 6 4 
Flexibility 6 60.17 46.17 - 1 4 . 0 0 
Originality 6 76 .00 74 .33 - 1 . 6 7 
Elaboration 6 49.00 56 .83 7 .83 

Table XX indicates that the experimental group did achieve 

higher mean gain scores than the control group on all five 

score variables. 

Hypothesis Ten 

Hypothesis ten was restated to read: There will be no 

significant difference in the creativity post-test gains 

between the experimental group students with CTBS scores 
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below 95 per cent and the control group students with CTBS 

scores below 9 5 per cent on the 

a* TTCT composite score, 

b. TTCT fluency score, 

c. TTCT flexibility score, 

d. TTCT originality score, and 

e. TTCT elaboration score. 

Multiple linear regression analysis results for hypoth-

esis ten are presented in Table XXI. 

TABLE XXI 

MULTIPLE LINEAR REGRESSION ANALYSIS FOR CREATIVITY POST-TEST 
GAINS BETWEEN EXPERIMENTAL AND CONTROL GROUP STUDENTS 

WITH CTBS SCORES OF BELOW 95 PER CENT 

TTCT Score 
Variable 

Model R Square 
Full and Restricted 

df F P 

Composite 0.15975 1,205 2.5193 0.1140 
0.14942 

Fluency 0.22156 1,205 0.4443 0.5059 
0.21987 

Flexibility 0.18990 1,205 1.1765 0.2793 
0.18525 

Originality 0.11214 1,205 0.7504 0.3875 
0.10889 

Elaboration 0.02395 1,205 0.2590 0.1343 
0.01320 

The null hypotheses for all five score variables were 

retained. There were no significant differences in the 
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creativity post-test gains between the experimental and 

control group students with CTBS scores below 95 per cent 

at the 0.05 level. 

In Table XXII the pre-test and post-test means and mean 

gain scores are presented for the experimental and control 

group students with CTBS scores below 95 per cent. 

TABLE XXII 

PRE-TEST AND POST-TEST MEANS AND MEAN GAIN SCORES FOR 
EXPERIMENTAL AND CONTROL GROUP STUDENTS WITH CTBS 

SCORES OF BELOW 95 PER CENT ON THE TTCT 

TTCT Score 
N 

Pre-Test Post-Test Mean 
Variable N Test Test Gain Score 

Experimental 
Group Below 
95%: 
Composite 104 51.24 58.35 7.11 
Fluency 10 4 52.00 56.32 4.32 
Flexibility 104 53.63 56.84 3. 21 
Originality 104 55.73 68.69 12.96 
Elaboration 10 4 43.55 53.55 10.00 

Control Group 
Below 95%: 
Composite 10 5 53.15 57.57 4.42 
Fluency 105 53.61 55.12 1.51 
Flexibility 105 54.98 56.89 1.91 
Originality 105 56. 58 67.31 10.73 
Elaboration 105 47.44 50.96 3.52 

Table XXII indicates that the experimental group did achieve 

higher mean gain scores than the control group on all five 

score variables. Some importance may be attached to the 

finding that the composite and elaboration scores for the 
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experimental group were significant at the 0.1140 and 0.1343 

levels respectively. 

Discussion 

The results of the study provide evidence that some 

creative thinking abilities of fifth-grade pupils can be 

positively influenced by deliberate instructional efforts. 

The trends favoring the experimental group in all models 

except third graders also merit further investigation into 

the teachability of creativity. 

Some interesting findings of this study include the 

superiority of experimental girls over boys in fluency and 

flexibility. The Torrance Tests are a performance-based 

activity, and this finding may reflect the characteristic 

that girls tend to be more oriented to paper and pencil 

activities. Girls try to please the teacher and would be 

more likely to generate an abundance of ideas. 

The failure of the third grade experimental group to 

score significantly above the third grade control group may 

have been caused by a test administration given late in the 

day. One of the experimental classes that did not score well 

on the post-test was given the test at the end of the school 

day. All other administrations were given at the beginning 

of the school day. Since the test is strictly graded on 

generation of ideas and detail of these ideas, students 

that were fresh in the morning were more likely to produce 

than students that had been through a day of school work. 
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The Multiple Talent Approach (MTAT) appeared to have 

the greater effect on fifth grade students. The experimental 

fifth graders scored significantly higher than experimental 

third graders and control fifth graders. The integration of 

MTAT did increase creativity scores beyond the maturational 

gains of the control fifth grade classrooms. 

The achievement test scores were not significant pre-

dictors of creative performance. Students of high achieve-

ment scores were no more likely to do well on the creativity 

tests than students of low achievement scores. This finding 

supports the research that creativity tests do identify a 

different population from achievement tests. 

This study was subject to all the problems associated 

with creativity training research. The extent to which the 

treatment was actually employed, teacher involvement, and 

student participation were all variables that were extremely 

difficult to measure. There was no evidence concerning the 

quality of the creative activities employed with the students, 

nor any assurance that teachers that were not in the MTAT 

group were not already teaching a creative process. 

A comment concerning tester bias is necessary. The 

researcher administered all the creativity tests to both 

the experimental and control groups. The possibility that 

the tester could have influenced the test outcomes should 

be considered in the interpretation of statistical results. 
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The researcher reported levels of significance lower 

"than "the 0,05 level. These additional facts were reported 

to illustrate the positive direction of the treatment. In 

instructional research the importance of trends can be 

beneficial when deciding the value of an experimental 

program. A six month study is not sufficient time to say 

that the program was nonsignificant. The trends favoring 

the experimental group warrant further investigation of 

the program. 

Despite the lack of statistical data to support all 

hypotheses of this experiment, it is the opinion of the 

researcher that the directional trends favoring the exper-

mental group in almost all cases do merit further research 

in the training of creative thinking in children. 



CHAPTER V 

FINDINGS, CONCLUSIONS, AND RECOMMENDATIONS 

The present research study was an investigation of the 

effect of a process approach to teaching creativity (the 

Multiple Talent Approach) on the creative thinking performance 

of third and fifth grade students. Teachers were given a 

week-long training session in the Multiple Talent Approach to 

Teaching (MTAT) and were required to use the processes a 

minimum of twice a week in their classrooms. Their students 

along with a control group were pre-tested in September and 

post-tested in March. 

The purposes of this study were to 

1. Measure the effect on creativity test scores of 

elementary students whose teachers applied the MTAT; 

2. Compare the creative thinking performance of students 

who received instruction through the MTAT with a control group 

who received no instruction in the MTAT; 

3. Determine if there were differential effects between 

boys and girls resulting from instruction in the MTAT; 

4. Determine if there were differential effects in third 

and fifth grade students from the MTAT; and 

5. Determine if there were differential effects in 

students with gifted student achievement scores and students 

87 
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with non-gifted achievement scores from instruction in the 

MTAT. 

Three experimental third grades and three experimental 

fifth grades participated in the study. Teachers of these 

classes were volunteers for the Multiple Talent Workshop. 

In matching control classes to the experimental classes, 

consideration was given to school size, socioeconomic back-

ground of students, and racial and ethnic composition of the 

classes. The control schools were also asked for volunteers 

for the Multiple Talent Approach. These teachers did not go 

through training, but were asked to teach in their normal 

patterns. A total of 226 students completed the study. 

The instrument employed in the experimental and control 

classrooms to measure creative growth was the Torrance Tests 

of Creative Thinking. Figural forms A and B were used in a 

pre-test/post-test design with a control group. These tests 

were sent to the Torrance Scoring Center to insure scorer 

reliability. The statistical procedure applied to the test 

results was the multiple linear regression analysis. The 

0.05 level of significance was selected for rejecting the 

null hypotheses. The dependent variables were the post-test 

composite, fluency, flexibility, originality, and elabora-

tion scores. The independent variables were the pre-test 

composite, fluency, flexibility, originality, and elaboration 

scores, sex, grade, group, and Comprehensive Tests of Basic 

Skills total battery score. 
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Comparisons were made between full models containing 

predictor variables and restricted models. The R squares 

were reported for significance at the 0.05 level. Pre-test 

and post-test means and mean gain scores were reported on all 

hypotheses so that differences could be analyzed. 

Findings 

The major findings resulting from analysis of statis-

tical data presented in this study were the following. 

1. No statistically significant differences at the 0.05 

level were obtained between the experimental and control 

group students on the composite and sub-test scores on the 

TTCT. The experimental group students did achieve higher 

mean gain scores than the control group on all five score 

variables. The TTCT composite and elaboration scores were 

reported significant at the 0.1285 and 0.0912 level respec-

tively in favor of the experimental group. 

2. No statistically significant differences at the 0.05 

level were obtained between the experimental group boys and 

girls on the composite, originality, and elaboration score 

variables. However, the F's for the fluency and flexibility 

scores were significant at the 0.0007 and 0.0027 levels in 

favor of the girls. Experimental group girls did achieve 

higher mean gain scores on all score variables except elabora-

tion. The composite score for the experimental group girls 

was significant at the 0.1124 level. 
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3. No statistically significant differences at the 0.05 

level were obtained between the experimental and control 

group girls. Experimental group girls did achieve higher 

mean gain scores than control group girls on all five score 

variables. The TTCT composite and flexibility scores for 

the experimental group girls were significant at the 0.1088 

and 0.1008 levels. 

4. No statistically significant differences at the 0.05 

level were obtained between the experimental and control group 

boys. Experimental group boys did achieve a higher mean gain 

score in elaboration at the 0.0816 level. 

5. No statistically significant differences at the 0.05 

level were obtained between experimental group third and fifth 

grade students on the originality and elaboration score vari-

ables. However, fifth grade students did score significantly 

higher in fluency, flexibility, and composite scores report-

ing 0.0001, 0.000 2, and 0.0180 respectively. The third grade 

mean gain score for elaboration did exceed the fifth grade 

mean gain score at the 0.0786 level. 

6. No statistically significant differences at the 0.05 

level were obtained between the experimental and control group 

third grade students. The control group third grade students 

did achieve higher mean gain scores than the experimental 

group on all five score variables. 

7. There were statistically significant differences 

at the 0.05 level obtained between the experimental and 
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and control group fifth grade students for the composite, 

flexibility, originality, and elaboration score variables. 

The F's> were 0.0006 , 0.0242, 0.0486 , and 0.0004, respectively. 

The fluency score variable was significant at 0.0645. The 

experimental group fifth grade students did achieve signifi-

cantly greater post-test gains over the control group on all 

five score variables. 

8. No statistically significant differences at the 0.05 

level were obtained between the experimental group students 

with CTBS scores of 95 per cent and above and experimental 

group students with below 95 per cent. The experimental 

group students with CTBS scores below 9 5 per cent did achieve 

higher mean gain scores on all score variables except elabora-

tion. Experimental students with CTBS scores 95 per cent and 

above did achieve an elaboration score at the 0.0962 level. 

9. No statistically significant differences at the 0.05 

level were obtained between the experimental group students 

with CTBS scores 95 per cent and above and control group 

students with the same scores. The experimental group did 

achieve higher mean gain scores than the control group on 

all five score variables. 

10. No statistically significant differences at the 0.05 

level were obtained between the experimental group students 

with CTBS scores below 95 per cent and control group students 

with the same scores. The experimental group did achieve 

higher mean scores than the control group on all five score 
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variables. The composite and elaboration score variables 

for the experimental group were significant at the 0.1140 

and 0.1343 levels respectively. 

Conclusions 

Based on the findings of this research, the following 

conclusions seemed justified. 

1. Girls appear to benefit more than boys from the 

MTAT. 

2. Fifth grade students appear to benefit more than 

third grade students from the MTAT. 

3. The MTAT does not affect third grade creative 

performance. 

4. The MTAT does affect fifth grade creative perfor-

mance . 

5. The creativity test score gains favoring the experi-

mental students seem to justify the conclusion that it is 

potentially possible to enhance creative thinking through a 

teaching process. 

6. Achievement scores are not significant factors when 

predicting creative performance. 

Recommendations 

On the basis of findings and conclusions of this study 

the following is recommended. 

1. Exploration of new methods and techniques to develop 

creative thinking in students should be attempted. 
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2. A longitudinal study of the students in the Multiple 

Talent Approach would be justified to see if post-test gains 

would continue to surpass the control group. 

3. Further research in the area of the process by which 

to develop creative thinking is justified. 

4. A study to determine whether teacher knowledge of 

the creative process can affect creative gains in students is 

recommended. 

5. Results of this study in the fifth grade indicated 

that the infusion of creativity teaching into the academic 

curriculum can significantly increase creativity scores. 

Therefore, it is recommended that schools that are concerned 

with creative development implement in-service education to 

train teachers in the creative process, particularly for 

teachers of intermediate grade level children. 

6. Research should be conducted to compare the crea-

tivity of an individual teacher as demonstrated on the TTCT 

and the creative development of the students in her classroom. 

7. New tests to measure the divergent thinking abilities 

need to be developed, and extensive research to validate these 

tests is needed. 
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TALENTS UNLIMITED 

PROGRAM OBJECTIVES 

Talents Unlimited is a National Diffusion Network Pro-

ject developed with Title III ESEA funds in Mobile, Alabama. 

The program is now available for replication through local 

service centers. 

Talents Unlimited stresses the development of creative 

and divergent thinking skills with all children. The pro-

gram is integrated with regular curriculum. Talents 

Unlimited provides a transition from the regular classroom 

program to a gifted program. Teachers receive extensive 

training in the methods and processes dealing with creative 

and productive thinking. Criterion reference tests are 

available with the program for evaluation of progress in 

the six talent areas. The evaluation of the Mobile, Alabama 

program showed increased scores for all children on achieve-

ment batteries and creativity tests. 

Talent Areas 

PRODUCTIVE THINKING TALENT—is using your mind to think 

productively and creatively in order to become a producer of 

original ideas, products, and methods; often solving 

problems uniquely but appropriately. 

Fluency—The student expresses many ideas though not 
all of the highest quality. 

Flexibility—The student expresses a variety of kind 
of responses (is able to change his avenue of thought). 
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Originality—The student expresses unusual, uncommon 
responses. Many, though not all, of the ideas prove 
to be useful. 

Elaboration—The student can build onto a basic idea 
by adding details to make it more interesting and 
complete. 

Evaluation—The student weighs ideas, looking at the 
desirability of each. 

PLANNING TALENT—is having the ability to organize time, 

work, play and other people. 

1. The student identifies his project or problem with 
enough details about the basic idea to explain 
what he wants to do. 

2. The student lists the materials necessary to carry-
out his project. 

3. The student lists the steps necessary to complete 
his project. 

4. The student lists the problems he may encounter. 

FORECASTING TALENT—is having the ability to predict 

outcomes of problems or situations and foresee difficulties 

or conditions that will require future adjustments and new 

solutions. 

1. The student predicts many possible causes and/or 
results for given situations though not all of the 
highest quality. 

2. The student examines the quality of each prediction. 

3. The student chooses his best cause and/or best 
effect. 

4. The student gives reasons for his choice. 

COMMUNICATION TALENT--is having the ability to express 

oneself fluently and effectively and also being able to 
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understand others in their various methods of communica-

tion. 

Description Within Categories—The student describes 
within given categories. 

Description of Feelings—The student uses a variety of 
words to describe his feelings and values. 

Comparisons/Relationships—The student expresses words 
and ideas to make comparisons among things, to show 
relationships or associations. 

Empathy—The student demonstrates the capacity for 
participating in another's feelings or ideas by sharing 
similar experiences or thoughts of his own. 

Composition—The student can organize words into a 
meaningful network of ideas, thoughts, needs, etc. 

Non-verbal—The student can effectively interpret 
and use non-verbal forms of communication to express 
his ideas, thoughts, and needs to others. 

DECISION MAKING TALENT—is having the ability to view 

many alternatives, to gather information from many sources, 

to come to a logical decision and to explain and justify the 

choice. 

1. The student lists many alternatives to the problem 
he wishes to solve. 

2. The student sets relevant criteria. 

3. The student weighs the alternatives to the problem 
in terms of his criteria. 

4. The student makes a judgment based on his criteria. 

5. The student defends his decision, giving as many 
reasons as he can for his choice. The student 
should be encouraged to restate criteria in his 
reasons. 
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ACADEMIC TALENT—is ranked by standardized achievement 

test. 

The students academic standing with the class is also 
ranked. This enables the teacher to see in what 
talent areas the gifted child is weak as well as the 
average or below average student. 
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TALENTS UNLIMITED PILOT PROGRAM SCHEDULE 

June 26-30—Training Session for first group 

August 2-5—Training Session for second group 

August 28-November 17—Introduce Creative and Productive Thinking 

October—Training Session for teachers 

November 20-January 12—Introduce Forecasting 

January—Training Session for teachers 

January 15-February 23—Introduce Communicating 

February 26-March 30—Introduce Planning 

March—Training Session for teachers 

April 2-May 11—Introduce Decision Making 

Testing 

September—Pretest Torrance Test of Creative Thinking, Form A 

October—Comprehensive Test of Basic Skills 

March—Posttest Torrance Test of Creative Thinking, Form B 
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