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The purpose of this study was to determine if personality 

traits relevant to creativity in adults are measureable in four year 

old nursery school children. Instruments and scoring techniques 

were developed to measure six specific traits. These traits are 

the intellectual aptitude abilities of figural fluency, elaboration, 

originality and penetration and the non aptitude traits of curiosity 

and autonomy. 

Subjects of the study were 28 children in attendance at Oregon 

State University nursery schools who were four years zero months 

to and including four years eleven months at the time of testing. 

The four intellectual aptitude traits were measured by two 

tasks which are independent measures of the subjects' individual 

response to a creative situation. A revision of the Minnesota 

Bureau of Research's Incomplete Figures Task and the Lowenfeld 



Kaleidoblocs were used with scoring procedures developed specif- 

ically for this research.. A curiosity instrument patterned after 

one designed by Starkweather was developed to measure interest 

in the unknown. Autonomy was rated by the subjects' nursery school 

teachers on a scale designed after separate instruments used by 

Joel and Heather. 

The results were considered in terms of the distribution of 

raw scores to determine if the tests discriminated in the measure- 

ment of the abilities of the subjects. Correlation coefficients were 

calculated to determine interrelationships between the traits. As 

the scores for several traits were distributed over a narrow range 

interpretation was limited, therefore, the analysis of the correla- 

tions was in terms of clusters of scores rather than independent 

correlations. Finally the subjects were ranked according to their 

individual creative ability. Six highly creative and five noncreative 

subjects were isolated and a comparison was made between the two 

groups. 

It was concluded that a definite value of both the Incomplete 

Figures and Kaleidobloc Tasks was their initial appeal and ability 

to maintain the interest of the subjects. The distribution of scores 

of the tasks was indication that the two instruments discriminate in 

the measurement of the abilities of the subjects. A significant 

correlation was found between the Incomplete Figures and 
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Kaleidobloc Tasks which suggests that the two instrurnents rneasure

the sarne traits. There was no correlation between curiosity and

the creativity traits irnplying either that there is no relationship

between an interest in the unknown and/or creativity at four years

of age in a sirnilar population, or that the instrurnent is not a reli-

able and/or valid instrurnent of rneasurernent. Autonorny was not

found to be correlated with the traits of creativity. As the scale

appeared to be a valid rneasure of autonorny and the distribution of

scores suggested sorne reliability it was hypothesized that autonorny

is not relevant to creativity at four years of age. The rationale is

that the concept of autonorny includes not only independence but

sociability, conforrnity, and intolerance to disorder.

The conclusion to be drawn frorn this study is that two instru-

rnents were developed which appear useful as rrreasurernent of sorne

intellectual aptitude traits of creativity in preschool children.
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TRAITS RELEVANT TO CREATIVITY PRESENT IN FOUR 
YEAR OLD NURSERY SCHOOL CHILDREN 

INTRODUCTION 

The creative person is characterized by personality traits 

which influence his creative behavior (Guilford 1950). The individ- 

ual personality is composed of a complex and unique pattern of traits. 

Many of these traits contribute to creative behavior. Guilford (1965) 

has successfully analyzed several traits which are distinctive of 

creative ability. These traits are: sensitivity to problems, four 

fluency factors, originality, two flexibility factors, redefinition, 

penetration, and elaboration. These traits fit into the intellectual 

realm of the personality and are called intellectual aptitude traits. 

Four of these traits, figural fluency, elaboration, originality, and 

penetration, were measured by instruments designed for this re- 

search. 

Several non - aptitude traits have emerged from the research 

literature as being relevant to creativity. This relevancy has 

"surprising" consistency, according to Taylor (1964). He explains, 

"This consistency is in sharp contrast with the conflicting results 

usually found in the early stages of research in other psychological 

areas" (Taylor 1964 p. 19). Two of the relevant personality traits 

will be analyzed in this research. These are the factors of autonomy 
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and curiosity. There is some evidence that both of these are rele- 

vant to creativity. 

Autonomy is considered in this research to be a measure of 

independence from adults and from peer group pressures and for 

the independent management of many routines and problems. 

Guilford (1965) has analyzed self confidence which is an attribute of 

the autonomous person. Self confidence, Guilford has found, is 

related to the intellectual aptitude traits, specifically, he has found 

self confidence to be related to the originality factor. In a concluding 

chapter in Scientific Creativity (Taylor and Barron, 1963, p. 85), 

traits which distinguish creative ability are listed that were substan- 

tiatedin study after study: "A high degree of autonomy, self suffi- 

ciency, and self direction" leads the list. The result of a review by 

Torrance (1962b) of studies dealing with creativity was a list of 

personality traits which differentiated highly creative persons from 

less creative ones. Of these, several are related to autonomy: 

independence in judgement, independence in thinking, individualism, 

nonconformity, self -awareness, self -confidence, and self-sufficiency. 

Another trait which appears to be related to creativity is 

curiosity (Taylor 1964). Several traits, full of curiosity, adven- 

turous, attracted to the mysterious, willing to take risks and ques- 

tioning, are listed as characteristic of highly creative persons by 

Torrance (1962b). 
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In summary, creativity is comprised of many personality 

traits. Figural fluency, elaboration, originality, and penetration 

are four of the intellectual aptitude traits distinguished by Guilford 

as relevant to creativity which will be investigated by this research. 

The non - aptitude traits relevant to creativity which will also be in- 

vestigated are curiosity and autonomy. 

Following a review of the findings of research in creativity 

Taylor listed several needs for future research. Research he feels, 

should explore "the beginnings of creativity in children" (Taylor 1964 

p. 11). Such an exploration is the design of this study. 

There is need for research that will determine the nature of 

creativity in young children. Such research is needed to determine 

if the creativity traits are the same on the child level as they are 

on the adult level. Madans voices concern over a "...general de- 

ficiency in information as to whether the same factors and factor 

structures will apply to younger individuals" (Madans 1964 p. 783). 

There is need to know what factors or traits of creativity do exist 

in the preschool child, and the knowledge of the form of creativity 

as it is beginning to emerge is needed. 

This knowledge will have several functions. It will contribute 

to research now being done on the adult level by adding more insight 

to the total nature of creativity. Also it will provide a means to 

validate research on the adult level. Longitudinal studies, in which 
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creativity is analyzed over a major part of the life cycle, are needed 

to confirm present research (Parnes and Brunnelle 1967), "...and 

the initiation of such studies is dependent on the development of in- 

struments that can be used with preschool children (Starkweather 

1964a p. 10). 

Besides contributing to research on the adult level, research 

with preschool children will contribute to knowledge of the develop- 

mental process of creativity. By knowing what creative abilities 

are important in preschool children,parents and educators can 

encourage the development of the abilities. Environmental factors 

may be altered so that creative abilities are allowed to develop 

freely and naturally. It has been found (Lowenfeld 1962) that the 

free expression of creative behavior is encouraged in Russian elem- 

entary schools. However at the high school level, creativity is 

strictly channeled. The reasoning for this, which is just now be- 

ginning to be verified by research is, 

... that a creative child, one who as been encouraged to 
develop his imagination and ability freely will bring these 
qualities to any work that he does. The qualities which 
might make him a creative painter or writer will make 
him an equally creative physicist or biologist when his 
interests and talents lie in the sciences rather than the 
arts. (Lowenfeld 1962 p. 10). 

It is hoped that by understanding the nature of creativity in small 

children and by encouraging its development, children will arrive 

at adulthood with greater creative ability than they would otherwise 
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have. 

This research was an exploration of personality traits that 

have been established as indicative of creative behavior in adults. 

These are the intellectual aptitude abilities of figural fluency, elab- 

oration, originality and penetration and the non -aptitude traits of 

curiosity and autonomy. 

Subjects of the study were 28 children in attendance at Oregon 

State University nursery schools who were 4 years 0 months to and 

including 4 years 11 months at the time of the research. There is 

indication that 4 year old children demonstrate many types of cre- 

ative behavior (Torrance 1962b), but there is also evidence that 

the fifth year is a crucial one for creative development. Torrance 

(1962b) notes a decline of some types of creative behavior inthe fifth 

year which may be the result of formal education. There is there- 

fore value in investigating creativity inthe fourth year before such 

decline of creative ability takes place. As they have had much 

experience in working together,the nursery school children provide 

a good research group. While such a sampling must be considered 

a select population, it is not felt that the schools, which emphasize 

free play activities, have had a negative effect on creative develop- 

ment. 

The traits were measured by four different instruments. Curi- 

osity was measured by a task patterned after Starkweather's 



6 

curiosity task (1964a, 1966). Autonomy was rated by two or more 

teachers at each nursery school on a scale designed after Joel's 

(1936) behavior maturity scale and Heather's (1955) independence - 

dependence measurements. The intellectual aptitude traits were 

measured by two instruments: an adaptation of Torrance's (1962b) 

Incomplete Figures Task and a task designed for use with Lowen- 

feld's (Ames 1954a, 1954b) Kaleidoblocs. 

The purpose of the study is to determine if personality traits 

relevant to creativity are measurable in four year old nursery 

school children. The frequency distribution of the raw test scores 

was analyzed to determine if the tests discriminate in the measure- 

ment of the abilities of the subject. The raw scores were analyzed 

to determine if there was a significant relationship between any 

one of the traits and any of the others. This was done by the cal- 

culation of simple correlation coefficients. Finally a method was 

devised to distinguish those who scored significantly high or low 

for each trait. This method allowed the isolation of six highly 

creative and five noncreative subjects. The curiosity and autonomy 

scores of these subjects were compared to further determine a 

significant relationship between these traits and creativity. 
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REVIEW OF THE RELATED LITERATURE 

Before reviewing the research on creativity in preschool chil- 

dren and the research on factors associated with creativity, a gen- 

eral resume of creativity research will be considered. 

The bulk of research in creativity is recent. Previous to 

1950 very little research had been done in this area. (Taylor 1964, 

Guilford 1962, Parnes 1967) Guilford (1962) examined the Psycholo- 

gical Abstracts for every year since publication of the Abstracts 

began and found only 186 titles out of 121, 000 which had direct 

bearing on the subject of creativity. Most of these, he determined, 

contributed little or nothing to the understanding of creativity. He 

concluded that the subject of creativity apparently, "...represents 

an area in which psychologists generally, whether they be angels 

or not, have feared to tread" (Guilford 1950 p. 444). Indeed, Freud, 

Jung, and others viewed creativity as an untouchable area to be 

appreciated rather than evaluated and understood. To them it was 

a miraculous gift of divine or demoniac origin: it was considered 

mystic, unique in every individual (Hacker 1965). 

The growth of research has been phenomenal. It has been 

estimated that, 

... research for January 1965 to June 1966, equals that 
of the preceding five years, which in turn matches that 
of the preceding ten years, and that again balances the 
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the work of the preceding one -hundred years (Parnes 
1967 p. 52). 

Certain recent evidence regarding the nature of creativity has made 

this explosion of research possible. 

There is evidence (Taylor 1964, Torrance 1962b) that crea- 

tivity may be modified by environment. This modification may be 

in either a negative or a positive direction. This notion that crea- 

tivity can be increased or stifled, gives new insight into the crea- 

tive person. A creative person can no longer be considered as one 

whose genius is totally hereditary, but as one whose talent has been 

somewhat determined by environmental factors. Creativity is not 

a stagnant ability, but may be modified; and the variables which 

bring about the modification of creativity can be measured by 

scientific means. It is on these terms that creativity can now be 

investigated. 

Another new concept of the nature of creativity is the idea 

that creativity is not a single talent or ability, but a combination 

of many abilities. In 1950, Guilford theorized that creativity is a 

combination of personality traits (Guilford 1950). Subsequent re- 

search has resulted in evidence in favor of the theory (Guilford 1965). 

The personality itself is composed of many abilities or traits. Some 

of these traits are factors of creativity. "Creativity comprises 

many discrete abilities which often do not correlate very much with 
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each other...." (Guilford 1967 p. 14) Creativity is a combination 

of traits which react together in such a way that the individual is 

able to produce creatively. Guilford summarizes, "Creative per- 

sonality is then a matter of those patterns of traits that are char- 

acteristic of creative persons" (Guilford 1950 p. 444). Through 

psychometrics, Guilford has been able to analyze many of the com- 

ponents of creative behavior. 

Another notion that has led to research on creativity is the 

idea that creativity exists to some extent in every person (Guilford 

1965). All people have traits of creativity in the same sense that 

all people have personality traits. For example, everyone has 

the complex ability to memorize, although the extent of the ability 

differs in every person. Likewise, everyone has the ability to be 

creative, though the extent of this complex ability differs in every 

person. The implication is that creativity research does not need 

to be confined to the select few creative geniuses, as a great num- 

ber of people are adequate subjects for study. 

Creativity can no longer be considered an intangible mysticism 

determined only by heredity. Creativity is a researchable problem. 

Research has followed several directions. The identification 

of creativity has been in terms of; the product which has been 

created, the process of creating, the person of the creator, and 

the environment in which the creation has come about (Mooney 1963, 
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MacKinnon 1961). The first three approaches are important for 

consideration at this time. 

The first approach, the creative product, is defined by Stein 

(Taylor 1964 p. 6) as "...a novel work that is accepted as tenable, 

or useful, or satisfying..." Taylor notes debate over whether the 

novel work must prove to have value to others or not. In this study 

the creative product will be considered as being tenable, useful or 

satisfying to the subject and not necessarily to any one else. Another 

point of debate is the term novel. For this research novelty will be 

considered again in terms of the child. Novel ideas are those which 

are new to the child ---not necessarily new to society. Torrance 

emphasizes that a study of the creative thinking of children must 

include discovery, for children rarely make unique contributions to 

society (Torrance 1962b). 

The creative process is a type of problem solving behavior. 

The problem is solved through a process of combining and recom- 

bining the information (Bruner 1962). As the information is recom- 

bined, one is allowed to go beyond the information to a solution. 

In viewing the entire process of creativity, one must first 

presuppose that the mind has been filled with information. Know- 

ledge, memory and storage of the information have some bearing on 

the creative production. The mind must be prepared by knowledge 

of the subject (Bruner 1962). This knowledge is stored in highly 
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complex engrams. The process of combining and recombining 

information "...involves the intense and unimaginably complex in- 

terplay of the engrams" (Eccles 1958 p. 144). There is a progres- 

sive change in the pattern structure causing new patterns to arise. 

"Should an emergent pattern combine and transcend the existant 

patterns, we may expect some resonant like intensifications of the 

cortex, which will bring this pattern to conscious attention" (Eccles 

1958 p. 145). The idea emerges suddenly. It is not always new, 

even to the creator. But it fits: it is finally understood, and is 

therefore obvious. The worth of the idea is often registered in- 

stantly (Bruner 1964). Once the idea is formed a concluding step 

of conscious criticism and evaluation of the idea takes place. 

Torrance's definition summarizes the entire process, 

... creative thinking [s defined] as the process of 
sensing gaps or disturbing missing elements; forming 
ideas or hypotheses concerning them; testing these hy- 
potheses; and communicating the results, possibly modi- 
fying and retesting the hypotheses" (Torrance 1964 
p. 16). 

The third approach to creativity is the investigation of the 

creative person. Research is designed to measure characteristics 

or traits of the personality which are associated with creativity. 

Personality traits are expressed by the individual as behavior, and 

the expression of creative behavior is measurable. 

The personality is considered as one's "unique pattern of 
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trait values" (Guilford 1965 p. 4). A trait is a "...distinguishable 

way in which individuals differ from one another" (Guilford 1965 

p. 4). Traits vary in their value or dimension. "Most traits are 

considered to be continuously variable; in other words, they are 

scalable" (Guilford 1965 p. 5). Guilford has identified several traits 

as components of creative personality through factor analysis. 

In the process of factor analysis (Guilford 1964a, 1964b, 1965) 

the investigator begins by formulating an hypothesis regarding the 

traits to be identified. The next step is to select tests which will 

measure the traits. A study is conducted which measures several 

traits in at leant 200 subjects. At least two tests are used to meas- 

ure each trait. "The scores are intercorrelated to determine how 

much each pair of tests have in common with respect to the under- 

lying trait or traits they measure" (Guilford 1965 p. 6). Often 

several series of tests are needed for a successful analysis and the 

result of the analysis is a ''class" of tests. Each class or group of 

tests measures in common a unique trait. 

This investigation is designed to determine the presence of 

factors associated with creativity. The study is limited by the sub- 

ject- -the four year old child. The problem is two -fold. First, very 

little research on creativity has been conducted at the four year old 

level, and as a result there is no storehouse of tests from which to 

draw. Second, the nature of the four year old child itself presents 
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many difficulties for research. 

Preschool Children 

Starkweather (1964) discusses problems of research with the 

preschool child. She found it difficult to secure "convenient" and 

"accessible" groups of subjects. Nursery school children are suit- 

able but must be considered as a "select group." The actual re- 

search is highly time consuming; it requires time to gain cooperation 

of the child. Cooperation, says Starkweather, "... requires pa- 

tience, ingenuity, and flexibility... all of which spell time and mon- 

ey, .. " (Starkweather 1964 p. 109). The testing itself is difficult; 

it takes time to communicate with the preschool child and more 

time to evaluate his responses. The preschool child cannot read, 

write, or understand abstractions. The test must be simple and 

generally the testing is done on an individual rather than group 

basis. Responses in terms of behavior rather than verbalizations 

are best since verbal responses are often unreliable indicators of 

a child's thinking. 

Adults have difficulty seeing the world through a child's 
eyes, and their subjective evaluations are apt to distort 
the meaning of the child's behavior. If a verbal response 
is required, the young child's speech may be indistinct 
and easily misunderstood, or the words he uses, even 
though spoken clearly, may have a special meaning for 
him unknown to the experimenter (Starkweather 1964 
p. 110). 
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The implication is that special considerations must be made for 

testing preschool children. 

It can be concluded that preschool children require testing 

measures that will fit their special needs. These measures must 

be developed before a factor analysis is possible. 

Research on the creative ability of four year old children 

is extremely limited. Very few studies have been done that have 

any direct bearing on the subject of creativity in preschool children. 

This is partly because the criteria for creativity, as defined for this 

research (in terms of a product, a process and a person) have only 

recently been established. It was in 1950, that Guilford hypothesized 

that creativity is a pattern of trait values which, in part, make up 

the individual personality. It was not until research supporting 

this theory was done that the approach gained merit. Early research 

on the preschool child considered creativity to be an expression 

of imagination (Andrews 1930, Griffiths 1935) or artistic ability 

(Grippan 1933). Such research lends clues to follow in a determi- 

nation of the presence of creativity, but presents little actual know- 

ledge of the presence of factors of creativity in preschool children. 

It is helpful to look for "clues", and the literature does sug- 

gest that creative abilities do exist in preschool children. 

Russell's (1956) review of literature on creativity in children 

indicates that creative activities "...begin very early and... are 
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more common than casual adult observations would lead one to 

expect" (Russell 1956 p. 318). He indicates that there is a wide 

range of creative ability in children. Ability to do creative thinking 

begins in the language -arts fields and the fine -arts fields. Crea- 

tivity can be observed around two years of age in play and construc- 

tion activities, and later it develops in the language areas. 

Torrance's (1962b) review of literature indicates many types 

of creative behavior in preschool children. It is concluded that the 

four year old child has a good imagination. Imaginative play is 

frequent at this age. At four years of age the child begins to develop 

skills of planning. Through "role play" (dramatic play in which the 

child assumes the role of a familiar person) the child learns the 

process of planning out activities and solving the problems connected 

with them. Curiosity is very well developed. Through curiosity, 

the child is led to seek answers to problems. Even the child's 

characteristic sensitivity to the feelings of others is some indication 

of the expression of creative behavior. This information indicates 

that creativity is evident in four year old children. 

Starkweather (1960a, 1966a and Azhill 1964) has had success 

in measuring factors of creativity in preschool children, through 

an exploratory study of young children's psychological freedom, a 

basic motivational factor of creativity. A child's psychological 

freedom "...is freedom to express himself in exploring and 

. 
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manipulating his environment..." (Starkweather 1966b p. 3). A 

resulting wide range of scores indicated that while some children 

are extremely free, others are extremely inhibited. In other re- 

search, Starkweather (1966b) explored preschool children's tenden- 

cies toward conformity. The creative person is neither a conform- 

ist nor a counterconformist. The former is one who conforms to 

doing what others do, and the latter is one who conforms to doing 

what others do not do. "The creative person is willing to be differ- 

ent; he may conform or not of his own free will" (Starkweather 1966b 

p. 40). The instrument designed to measure conformity in her study 

indicated well the two extremes. A limited amount of research has 

been done on other creative abilities: these are willingness to try 

difficult tasks, curiosity, and originality. Further research is now 

being conducted on these and other abilities (Starkweather 1966a). 

The work on measures that have been designed indicates that traits 

of creativity are distinguishable on the preschool level. 

It can be concluded that some creative abilities are measur- 

able in four year old children. 

Intellectual Aptitude Traits 

Six personality traits have been selected for investigation. 

Four of these have been isolated by Guilford (1965) and are the 

abilities he has included in his theoretical model for the "structure 
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of the intellect" . Creative abilities are categorized in three general 

areas: motivation, aptitude, andtemperament. In the general area of 

aptitude, creative abilities are clustered in the area of intelligence. 

The intellectual aptitude traits which are measured are the creative 

abilities of figural fluency, originality, elaboration, and penetration. 

The other two abilities measured by this research, curiosity and 

autonomy, are grouped in the general area of "non- aptitude" traits 

(Guilford 1965). 

The definitions and descriptions of each of the following intel- 

lectual aptitude traits are a compilation from Guilford's published 

works (Guilford 1959a, 1959b, 1962, 1964, 1965, Wilson et al. 

1954). 

Figural fluency is the ability to produce ideas. This trait as 

well as elaboration and originality, is considered to operate diver- 

gently rather than convergently. Convergent thinking implies the 

production of one answer; one that is right, or best, or conventional. 

Divergent thinking is the generation of many answers: all of which 

may be correct. Fluency is the ability to produce many ideas; the 

more ideas a person produces the more fluent he is. Quantity, 

not quality, is the important element. 

The trait is defined as figural fluency as opposed to symbolic 

or semantic fluency. This means that the subject is given a figural 

stimulus from which he produces. In this research the child is 
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given some line drawings from which he produces many drawings; 

and the child is given some blocks and he produces ideas by using 

the blocks. Both verbal and figural responses to tests measuring 

the intellectual aptitude traits are analyzed. 

For this study, figural fluency is considered as a quantitative 

element: it is the number of ideas produced in response to the 

stimuli of the measuring instrument which is important. 

Figural fluency has been established as a significant character- 

istic of creative thinking in older children and adults by Guilford 

(1950, 1965) and Torrance (1962b). 

Originality is the ability to reproduce a variety of novel ideas. 

Novel ideas are characteristically unusual, remote and /or clever. 

This trait is a qualitative element: fluency is quantitative. Origin- 

ality is the quality of the ideas produced; figural fluency is the num- 

ber of ideas produced. In this work, originality is scored according 

to a criterion devised specifically for preschool children. Original 

ideas are those having one or more of the attributes described 

below. 

First, there are those ideas that have a tinge of unusualness 

about them; unusual in the sense that they are ideas one would not 

normally expect a four year old child to produce. A subject per- 

forming a task may be confronted with a problem. In this case, 

novelty is a unique way of handling the problem. For example, 
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subjects may try to line four triangular blocks along the flat edge 

of an arc only to find that they do not fit. Most four year olds 

would give up immediately and try something else. But the subject 

may not give up. If he builds an elaborate extension along the edge of 

the arc so the triangle would fit, this would be considered original. 

The idea fits, the problem is solved. 

Original ideas also have an element of surprise or remoteness 

about them. The subject, for example, may react in a surprising 

manner to the stimulus figure, i. e. to draw a happy face from two 

straight lines. It is not original for a child to think of drawing an 

Easter egg from a half -circle stimulus figure, for example, but it 

would be considered original for a child to carry the initial idea a 

step further -- to make the half -circle figure into a vat for dying 

Easter eggs. 

Finally, originality is a clever idea produced in imaginative 

or dramatic play. In work with the Kaleidoblocs, many children 

love to combine blocks of the same color in a tower of train type 

of structure. To many four year olds, a stack of red blocks 

would be just that - -a stack of red blocks. If to a subject, they were 

a stack of dangerous red match boxes this would be originality. 

Originality has been considered as the statistical infrequency 

of a child's response in comparison to all other children's responses 

(Starkweather 1966b, Torrance 1962a). There is some question 
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as to the reliability of this method as a scoring device for pre- 

school children. Starkweather (1966b) feels that statistical infre- 

quency favors the child that has a pet name for an object. She 

solved the problem by comparing each child to himself, rather than 

to the total population. In this research, originality will be scored 

by a criterion which emphasizes variety as well as novelty of 

response. 

Originality is thus the ability to produce avariety of novel 

ideas: those that are unusual, surprising, or clever. 

Originality has been found to be significantly related to crea- 

tivity in adults and older children. Indeed, the terms original and 

novel are basic to creative production. Stein defines the creative 

product as a "novel work" (Taylor 1964), and Taylor has found the 

novel or original element important to many studies (Taylor 1964). 

Several instruments which measure originality have been used by 

Torrance (1962a, 1962b) to identify creative talent of school age 

children. 

Elaboration is the capacity to work out details, the ability to 

implement, or an extension or completion of an idea. In this study 

it is considered to be a quantitative element. This trait is related 

to figural fluency; figural fluency is the number of basic ideas, and 

elaboration is the number of details added to the basic idea. 

Elaboration is therefore defined, in terms of the measuring 
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instruments, as the number of details expressed both verbally and 

figurally which are added to the basic product. 

Elaboration has been identified as being a significant charac- 

teristic of creative thinking (Guilford 1950, Guilford 1965). 

Guilford's Figure Production Test (Berger, Guilford, and Christen- 

sen 1957), developed for measuring elaboration on the teenage and 

adult levels, is similar to the Incomplete Figures Task used for 

measuring the intellectual aptitude traits in this research. Tor- 

rance (1962b) has devised several measurements for use with teen- 

agers and adults which include elaboration as an element of crea- 

tivity. 

Penetration is the ability to organize related parts into a 

meaningful whole. This aptitude enables one to make remote or 

indirect associations. A person who penetrates sees through and 

beyond the mere trivial and obvious, and is permitted to perceive 

changes or transformations of meaning. Penetration is, in part, 

the concept of closure which is one of the four traits measured by 

the Incomplete Figures Task (Torrance 1962b). Closure is described 

by Thurstone (1962) as a dual ability: it is both the ability to per- 

ceive a simple element disguised in a complex pattern and the abil- 

ity to close a partial figure in such a way that it becomes complete. 

Penetration is thus defined by the instruments of this study in 

terms of the ability to close a partial figure in such a way that it 
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becomes complete. 

Penetration is essential in combining and recombining infor- 

mation that results in creative production. Guilford (1965) has 

found the trait to be important in creative thinking in adults, The 

Incomplete Figures Task (Torrance 1962), designed for use with 

school age children, measures penetration as one of four dimensions 

of creativity. Thurstone (1962) considers closure as a part of 

inventive behavior or creative thinking. 

There is indication that the intellectual aptitude traits are 

measurable in four year old children. Torrance (1962b) has ad- 

ministered the Incomplete Figures Task, a modification of which 

is used in this study, as a measure of originality, elaboration, 

penetration, and to a lesser extent, productivity (figural fluency). 

Subjects of Torrance's research were children five years old and 

above. With slight modification it is of value as a measurement of 

four year old children. Two of these traits have been investigated 

on the preschool level. Bereiter (1962) investigated preschool chil- 

dren and found differentiated fluency abilities measurable in this 

age group. Starkweather (1966b) has designed an instrument which 

has been used to distinguish originality in preschool children. It 

is felt that exploration of elaboration at the four year old age level 

is also profitable. This is because there is indication that planning 

skills develop during the fourth year of a child's life (Torrance 
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1962b). As elaboration is a planning ability (Berger 1957), it is 

possible that it develops during the fourth year. 

Non -Aptitude Traits 

Thurstone (1962) indicates that creativity is not exclusively 

an intellectual ability. Some non - aptitude traits are considered as 

part of creative talent (Guilford 1965). Taylor (1964) believes 

motivation to be vital to creativity. As a result, it is felt that an 

exploration of creativity in preschool children should include both 

aptitude and non - aptitude traits. 

The non - aptitude trait, autonomy, is the "ability to be in- 

dependent" (Stone and Church p. 113). In this study three types of 

independence are considered as measurable components of autonomy 

in the four year old child. Autonomy is defined as being independent 

of adult affection, attention, or approval; as independently managing 

many routines and problems; and of showing some measure of in- 

dependence to peer group pressures. 

Independence is two -fold, according to Heather (1955): it 

is considered ari instrumental as well as an emotional independence. 

With instrumental independence, the child learns to reach his goals 

by helping himself. In this context, instrumental independence is 

related to the independent management of many routines and prob- 

lems. The child who is emotionally independent (Heather 1955) 
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demonstrates less need for affection, attention and approval. He 

feels free to play alone (or with what he wants to play with, rather 

than what others want to play with). The emotionally independent 

child is somewhat independent of adults and other children. 

Heather (1955) determined that as children develop indepen- 

dence from adults, there is a shift of dependence toward peers. 

This means that as a child becomes independent of adult gratifi- 

cation of his needs, he becomes dependent upon children. There- 

fore, a four year old child who is independent of peers may very 

well be further from the goal of self- sufficiency than one who is 

fairly dependent. Consequently, the emphasis of this study is on 

independence from adults. The instrument determines some 

measure" of independence; in other words, a limited amount of 

independence from peer group pressures. 

Autonomy is a motivational characteristic which has been 

identified with adult creative thinking. A concluding chapter in 

Scientific Creativity lists traits which distinguish creative ability 

in study after study. "A high degree of autonomy, self -sufficiency, 

and self direction" (Taylor 1963 p. 385) leads the list. Guilford 

(1965) theorized that an original person has a great deal of self - 

assurance or social boldness. The term social boldness means 

that the creative individual may or may not be sociable: the point 

is that he is not dependent upon others in social situations. 
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Torrance (1962b) compiled a list of characteristics which distin- 

guish creative ability. Several characteristics on this list are 

related to autonomy: independence in judgment, independence in 

thinking, nonconformity, self- awareness, self -confidence, and 

self- sufficiency. 

Autonomy is an ability that begins to develop early (with self - 

awareness in toddlerhood) in the life cycle (Stone 1956). As such, 

it could be assumed that this ability has developed to the extent that 

it is measurable in four year old subjects and could be significant 

to creativity at this age. 

There is an indication that autonomy is measurable in four 

year old children. Joel (1936) developed a "behavior maturity" 

scale for children of nursery school age. The scale is designed to 

measure the degree of independence (in routine habits), self control 

and social attitudes that the subject has reached. The children in 

the study were rated according to the scale. Subsequent analysis 

of the scale indicated that it is a good measure of those traits. 

These results indicate that autonomy, as it is defined in part in 

this study, is measurable in preschool children. 

In another study (Heather 1955), observational methods were 

used to measure variables of dependence and independence to peers 

and adults. These variables were measured in two, four, and five 

year old nursery school children. The reliability of the scoring 
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method was found to be satisfactory (Heather 1955). It can be con- 

cluded that autonomy is measurable in preschool choldren. 

Curiosity, also a non -aptitude trait, begins to develop in the 

first year of life, simultaneously with the ability to explore (Tor- 

rance 1962b). Later as children learn to ask questions, curiosity 

about the environment increases. As with autonomy, it could be 

assumed that curiosity is differentiated in four year old children and 

could be related significantly to creativity. 

Curiosity is a multi- dimensional characteristic. This research 

does not explore all the facets of curiosity, but considers a single 

dimension, that of an interest in the novel or unknown. This is an 

active interest: a desire to explore the novel, unusual or mysteri- 

ous. It is a tendency to investigate the unknown (Starkweather 1964, 

Torrance 1962b). Human curiosity (Berlyne 1954) is an interest, 

even a fascination, which leads to action, and the action leads to- 

ward a goal which is the acquisition of information. 

The instrument for measuring curiosity is designed to meas- 

ure an interest in the novel or the unknown. The subject is required 

to act to make a decision between the known and the unknown. 

Curiosity is related to creativity in older children and adults. 

On Torrance's (1962) list of characteristics used to distinguish 

creative ability are several traits related to curiosity: full of 

curiosity, adventurous, attracted to the mysterious, and questioning. 
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Taylor speaks of an ability which appears to be a part of creativity. 

This is "curiosity in action" which is defined as the "ability to sense 

ambiguities and to question effectively" (Taylor 1964 p. 21). It 

appears that the curiosity which is expressed by four year old chil- 

dren could be related to creativity. 

There is evidence that curiosity can be measured in four year 

old children. Starkweather has developed a successful instrument 

for measuring a "preference for the novel" or curiosity (Stark - 

weather 1966 p. 6). The instrument performs equally well as a 

measure with children from three to six years of age. 

Instruments of Measurement 

Tests and scoring procedures have been devised to measure 

each of the six pertinent traits. The intellectual aptitude traits 

are measured by an adaptation of the Incomplete Figures Task and 

the Lowenfeld Kaleidoblocs. 

The former is one of a battery of Minnesota Tests of Creative 

Thinking (Torrance 1962b) which has been adapted by Torrance 

from Kate Franck's Drawing Completion Test (Barron 1958). The 

task as adapted by Torrance was developed for use with subjects of 

Kindergarten age through sixth grade. It is a nonverbal task, in 

which the subject is required to react to six different stimulus 

figures. The subject completes a drawing from these figures and 
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is encouraged to identify his drawing. 

Torrance (1962a) administered the Task, along with two sim- 

ilar measures of originality to 1, 000 students of many different 

cultures in grades one through six. Satisfactory evidence of test - 

retest reliability, validity, and ease of administration was attained 

with each of the measuring instruments. 

As the Incomplete Figures Task was not available for this re- 

search (M. U. B. E. R. 1966) an instrument was designed from 

Torrance's description (1962b) of the task with modifications that 

make it applicable to the four year age level. 

The Lowenfeld Kaleidoblocs, also an instrument for measure- 

ment of the intellectual aptitude traits, is a set of 26 small brightly 

colored wooden blocks. Instruction leaflets, which generally ac- 

company the blocks, were being revised and were not available for 

use in this study (Lowenfeld 1966). Therefore a test was designed 

and scored in a manner similar to the Incomplete Figures Task. 

The Kaleidoblocs were used by Ames and Learned (1954a, 

1954b) in an exploratory survey given to 350 children of ages ran- 

ging from two through six years of age. The results of this research 

indicate that the test is useful for research of preschool children. 

Specifically, the Kaleidoblocs are "capable of revealing many facets 

of the individuality of the preschool child" (Ames 1954b p. 36). 
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A review (Miles 1965) of the Kaleidobloc task indicated that its 

major values are that it includes research of imaginative ability, 

and of spontaneous behavior. Such behavior, in which the subject 

produces something, is considered by Guilford (Wilson 1954) as 

the most effective way to measure creative thinking. 

In this work two tasks requiring the subject to produce some- 

thing have been developed to measure the four intellectual aptitude 

traits. The results are intercorrelated to determine how much the 

tests have in common in regards to the measurement of the four 

abilities. 

The instrument for measuring curiosity, an interest in the 

novel or unknown, has been adapted from a curiosity task designed 

by Starkweather (1964, 1965, 1966b) and described as follows: 

In the curiosity task, each child became familiar with 
several designs by talking about them with the exper- 
imenter. He was then offered his choice in a series 
of paired designs, one of which was familiar to him and 
the other novel.... the designs were placed in envelopes 
and the child made his choices between two envelopes, 
one clearly marked with the familiar design, and the 
other designated as containing a "surprise" design. 
Thus the novel design was never seen unless the child 
chose it (Starkweather 1966 p. 6). 

The actual task was not available for this study (Starkweather 

1966a) and no description of the designs or method of scoring was 

available. 

The six abstract designs (see Appendix D) which are part of 
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the instrument for the study were selected because they are novel, 

yet appealing to the child. These two qualities are important in an 

instrument of curiosity. Berlyne has found that curiosity paradox- 

ically, is "...evoked most uniformly by situations that are new and 

strange" (Berlyne 1954 p. 182). The paradox is that if the situation 

is completely out of the realm of a subject's familiarity, curiosity 

will not be aroused. There must be a balance between the novel 

and the familiar. The design for this study, though abstract and 

therefore novel to four year old children, are simple and appealing 

to the subject. 

In this research the subject is given opportunity on three 

occasions to select between the known or the unknown design. The 

results are scored on a three point scale of curiosity. 

Autonomy is measured by a rating scale (see Appendix C) 

which has been adapted from items on Joel's (1936) "behavior ma- 

turity" scale and Heather's (1955) observational variables of depend- 

ence and independence. As previously described, the studies indi- 

cate that each instrument is a good measurement of independence 

(and other traits). 

The scale was rated jointly by the nursery school teachers. 

As the reliability of the scale is believed (Joel 1936) to be increased 

if the teachers rate the subjects jointly rather than independently, 

this procedure was used. 
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The rating scale was designed to be simple and specific, to 

be one that a teacher could handle efficiently. The items on the 

scale are obvious things of which a conscientious teacher would 

normally be aware. This, it is believed, increases the reliability 

of the study. 

The first five items on the scale deal specifically with inde- 

pendence of adults. It must be assumed that children's reaction to 

adults in general is similar to reaction to teachers. Of the items, 

number two deals specifically with the need of adult's affection and 

number five with the need of adult's approval. Items 6 through 11 

on the scale are measurements of the subject's independent manage- 

ment of many routines (numbers 7, 8, and 9) and problems (6, 10, 

and 11). Items 12 through 15 deal with independence of group pres- 

sures. The task is defined as showing some measure of independ- 

ence to group pressures. It can be seen that those four items do 

not cover the entire area of group pressure. It is likely that a 

child could be completely independent in these four measures and 

still depend to a great extent on children for other things. 
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METHOD AND PROCEDURE 

Pilot Study 

A pilot study was conducted at a Corvallis, Oregon, day care 

center from November 26 to December 2, 1966. As the center does 

not operate on Saturday or Sunday, a total of six days was spent in 

the study. There were approximately 17 children who attended reg- 

ularly, although 13 was the maximum in attendance on any one day. 

Six of the 17 who were about four years of age were tested. Due to 

absences every child was not given every task. One to two hours 

a day, each of the six days, was spent at the center by the examiner. 

On the first two days and most of the third day the examiner 

worked with the children in order to become familiar with them. 

The whole group of children were included in the preliminary period 

while as much time as possible was spent with the subjects of the 

study. On the third day the curiosity test was administered. This 

was followed on succeeding days by the Incomplete Figures Task 

and then the Kaleidoblocs Task. Due to the sporadic attendance, it 

was not possible to administer one task to every child during the 

same period: however, no child was given more than one test during 

the same testing period. 

Included with the results of the pilot study are the results of 

the Incomplete Figures Task administered in May 1966 to three 
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children. These subjects, Ma, Li, and Mr are children of the 

author's friends. 

Table 1. Test Scores of Pilot Study Subjects 

Name Age 
yr. mo. 

IF IE IO IP KF KE KO KP C 

Ma 5 5 5.5 17 2 1 

Ch 19 10 2 0 2 

Li 5 2 5 7 2 7 

Ka 4 11 5 3 0 1 13 5 1 0 0 

Kr 4 2 6 8 1 2 9 7 2 2 2 

Da 4 2 5.5 5 0 5 

Lu 4 0 3.5 3 0 0 9 1 0 1 0 

Mr 4 0 5 7 1 0 

Bo 3 11 7 7 1 11 

Total Possible 
6 18 2 12 12 2 -- 2 

Table 1 is an illustration of the scores received by the sub- 

jects for tasks in the pilot study. The traits listed from left to right 

are the scores of the Incomplete Figures Task for figural fluency, 

elaboraion, originality, penetration and the scores of the Kaleido- 

bloc Task for figural fluency, elaborabion, originality, penetration 

and the score for the curiosity task. The pilot study was signifi- 

cant in the determination of the procedure of the study as well as 
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indicating the feasibility of the study. 

Subjects and Facilities 

The subjects of this study are the 28 children in attendance 

at Oregon State University nursery schools who were 4 years 0 

months to and including 4 years 11 months in age at the time the 

testing began. All 18 of the children enrolled in the Park Terrace 

nursery school, and 10 of the 19 children enrolled in the afternoon 

session of the Orchard Street nursery school were tested. All had 

attended nursery school at least three weeks when the testing began. 

Permission for study was granted by a parent of each subject in 

answer to a letter (see Appendix 1). 

The population is of a high socio- economic and intellectual 

level. The high educational level of the parents is indicated by the 

occupations of the fathers: 11 are university faculty members, 10 

are students, 3 are engineers, 2 are salesmen, and the remaining 

3 are a high school teacher, a postmaster, and a designer. Nearly 

all of the children had been subjects previously in similar research 

which was unrelated to this study. It would be assumed that subjects 

with this background would react more favorably to the testing pro- 

cedures than would a normal population. 

The Park Terrace nursery school is in operation Monday 

through Thursday from 9:45 a.m. to 12 p.m. ; the Orchard Street 
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nursery group attends Monday, Wednesday and Friday from 1:30 

to 4 p. m. The study was conducted during approximately the first 

hour and a half of school at which time the children were engaged 

in free play activities. 

The testing was conducted in a room in each school devoid of 

all superfluous furnishings, equipment and other distractions. 

During the process, the examiner and subjects were seated on child 

sized chairs at a small table which held the testing materials. 

Procedure 

Prior to the testing, the examiner worked with the subjects 

in their free play activities. Much time was spent conversing with 

the subjects about current activities or other things of interest. 

The examiner tried to be of assistance to the subjects in their work, 

yet she had no responsibility for the children or their activities. 

The purpose of this preliminary activity was to become ac- 

quainted with the subjects and perhaps more important, to acquaint 

the subjects with the examiner. By developing rapport between the 

examiner and the subjects, the subjects are better able to accept 

the testing situation and to feel free enough to perform creatively 

before the examiner. This activity was done at Park Terrace be- 

tween April 10 through 17 (five school days) and April 17 through 

April 24 (four school days) at Orchard Street. 
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The tests were administered at Park Terrace on every school 

day from April 19 (no activity was conducted on April 18 because 

of a special field trip) to May 3 (nine consecutive days). The fol- 

lowing week two subjects were retested on the Kaleidobloc Task, 

and the week following a subject who had been absent for two weeks 

was given the concluding test in the series. At Orchard Street the 

testing was conducted on every school day from April 26 to May 5 

(five consecutive days). 

The subjects were tested one at a time. They were selected 

for testing, not in a particular order, but by their apparent readi- 

ness for study. The examiner, or in some cases a teacher in whom 

the child had a great deal of confidence, selected a subject who 

appeared not to be preoccupied with other activities. Three tests 

were administered to each subject, each test was given on a sepa- 

rate day to one particular subject, and each test was taken in this 

order: the curiosity task which takes less than five minutes per 

subject, the Incomplete Figures Task which takes approximately 

ten to 15 minutes for each subject, and finally the Kaleidobloc Task 

which takes up to 15 minutes per subject. 

In three cases the subject was hesitant about being tested. 

In these instances a nursery school teacher, in whom the child had 

confidence, sat in the room (though unobtrusively) with the subject 

and examiner during the testing period. 
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The autonomy rating scales were rated jointly by the head 

teacher, eight student teachers, and the student teacher's faculty 

advisor at the Park Terrace nursery school; and by the head teacher 

and graduate assistant at the Orchard Street nursery school. Each 

of the two sets of teachers produced one rating scale for each sub- 

ject. The ratings were done concurrently with the testing and were 

completed within a week after the completion of the testing process. 

The subjects were invited to the testing room to play a "spe- 

cial game" that the examiner had provided for them. After being 

seated at the table, the examiner explained the purpose of the study 

in the following manner: "I am a student at the University. I am 

learning about children. I want to know what things children like 

and I need you to help me." This introduction seemed to calm those 

subjects who were nervous at finding themselves "alone" in a 

strange situation. It was reasoned that if the subject knew he was 

"helping" that he would try to perform well at a task that was not 

immediately appealing to him. On the other hand, if he was only 

doing it for the fun of playing a game, he may refuse to play. In a 

few cases, the subjects initially refused to take the test. When the 

purpose was explained to them with the help of a teacher they were 

willing to take it. 



38 

Curiosity Task 

Immediately after the purpose of the investigation was ex- 

plained to the subject in the testing room, the examiner proceeded 

with the curiosity task. On the table in front of the examiner were 

the testing materials. On top of the pile of materials and face 

down were three designs. (see Appendix D, 1, 2,3) Underneath the 

design were three folders containing the known and unknown designs. 

Each design is tricolored mounted on 8" by 11" white construction 

paper. The folders, which measure 12" high by 18" wide are made 

of blue paper board and bound with blue plastic tape. The folder 

folds in half (so each half measures 9" by 12" high) and are formed 

that a design can be slipped inside each half with a one inch exten- 

sion showing at the top on the inside of the folder. This means that 

when the folder is folded, the designs cannot be seen, but when the 

folder is opened to the inside, approximately one inch of the top of 

the two designs are in view. The designs are placed in the folder 

face down so only the white construction paper is seen. In each 

folder there is a known design (see Appendix D, 1, 2, 3) and an 

unknown design (see Appendix D 4, 5, 6). To remind the children 

of each known design, the design is outlined in black ink on the side 

of the folder under which the known design is hidden: on the side 

of the unknown design, the folder is blank. In folder one, unknown 
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design Number 4 is on the left, and known design Number 1 is on 

the right. In folder two, on the left side is the known design Num- 

ber 2 and on the right is the unknown design Number 5; and in folder 

three on the left side is unknown Number 6 and on the right is known 

Number 3. 

As the testing proceeds, the examiner places Number 1 face 

up in front of the child, it is discussed briefly. Design Number 2 

is next displayed in front of the child covering design one. After 

some comment of the examiner and subject, design Number 3 is 

displayed in a similar manner and discussed. The talk, which varies 

according to the interests of each child, may dwell upon the colors, 

lines or shapes of the designs, or upon what the child likes about 

the design. The purpose is to briefly familiarize the subject with 

each design. 

The designs are placed out of sight and folder one is opened 

before the subject. The examiner points out that, "Inside this fol- 

der are two designs. The one on this side (left) is a design that 

you have not seen. The one on this side (right) looks like this 

(points to outline of known design); it looks like the design that you 

have already seen. You may choose to look at only one design. 

Point to the design you would like to see." The subject selects the 

design, the examiner exposes it; after the subject reacts to the 

design, the examiner closes the folder with the selected design loose 
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inside. The testing proceeds to folders two and then three in like 

manner. As the child's understanding of the task increases some 

of the explanation is not needed. Verbalization on folder three gen- 

erally ran as follows: "This design you have not seen (left), this 

design, which looks like this (outline of known design), you have 

seen. Which design would you like to look at? " The examiner con- 

tinued on each occasion to point out each hidden design and the out- 

line of the known design. After the three designs have been selected, 

and the closed folders set aside, the examiner thanks the subject 

and guides him out the door. As the selected designs are lying 

loose in each folder, recording the results is simple. 

In recording the tasks, the known design is designated as "X" 

and the unknown design as "O ". The results are recorded as three 

figures listed in the order of their selection (i. e. XOX). The task 

is scored as follows: score p (interest in the known) -- XXX or 

OXX; score 1 (no preference) -- XXO, OOX, XOX, OXO; and score 

2 (interest in the unknown) - -- 000 or X00. 

Incomplete Figures Task 

The Task as used by Torrance, consists of two forms (Tor- 

rance 1962b p. 214 -216 Form A and Form B). Each form contains 

six different stimulus figures; and both Form A and Form B contain 

completely different figures. Subjects are instructed, according 
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to Torrance, to sketch an object or design, one that is unusual and 

which contains as many different ideas as the subject can think of. 

The subject is requested to think of a title for each picture, and to 

write the title with the corresponding picture. Four examples are 

given by the examiner for the first stimulus figure. A ten minute 

time limit is imposed. 

The Incomplete Figures Task was revised to fit the needs of 

four year old children. Following are changes made and the rationale 

behind the changes. 

Crayons were substituted for pencils with the belief that cray- 

ons are more commonly used by four year old children for drawing. 

Many four year olds, now learning to write their names, think of 

pencils in terms of writing, not drawing. 

The children were presented with the same six figures as in 

Torrance's form A (see Appendix B, 1), but each is on a separate 

9" by 12" sheet of paper, upon which each figure consumes most 

of the page. It was felt that the subject needed a larger working 

space, and that it would be easier for the subject to concentrate on 

one idea at a time. 

The figures were not previously duplicated. The testing ma- 

terial includes six sheets of blank paper upon which the examiner 

draws each figure one at a time in the presence of the child. The 

reasoning is that it is hard for four year old children to realize that 
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the figure is to be part of their drawing unless they have seen it 

drawn. Also, rapport is increased between the subject and the ex- 

aminer: the idea is that "I have drawn a line - -now you draw a line 

and make a picture from it." 

Three examples (see Appendix B, 2) rather than four were 

given preliminary to the drawing of the first stimulus figure. As 

young children's attention span is short, three initial examples 

were found in pilot work to be best for four year old subjects. A 

fourth example was drawn of the second figure for two subjects 

(D. E. ) as they appeared hesitant and in need of further ideas at that 

point. Four year old children do not learn instructions as fast and 

completely as older children. The examples were drawn quickly, 

each on a separate sheet of paper. The examiner verbalized freely 

describing what she was drawing. Examples A and D are obvious 

uses of the stimulus figure. Example B counteracts the need for 

closure, and example G described as "just a design" allows the 

subjects to know they don't need a definite object in mind when be- 

ginning to draw. 

After each subject had been allowed to respond to all of the 

stimulus figures, each completed drawing was placed on the table 

before him. The subject was given a second color crayon (original 

crayon was a cool color, second crayon was a warm color), and 

instructed to add anything that he would like to add to his drawings. 
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Four year old children cannot, of course, write titles for 

their pictures, but they can talk about them. The children were 

encouraged to verbalize in terms of names of products and items, 

descriptions and actions. As each subject began work on a figure, 

the examiner sketched the figure on a small pad of paper and took 

notes of the subjects verbalizations in regards to the drawing. 

After the conclusion of each test, the examiner recorded the ver- 

balization, along with the subject's name, on each drawing. 

The task, as used by Torrance, is scored for the factors of 

originality, closure (penetration), complexity (elaboration), and 

productivity (fluency). Originality is scored in terms of the "un- 

commonness of response in a statistical sense" (Torrance 1962b 

p. 215). Complexity is scored in two ways: in a "seven -point com- 

plexity scale and an index determined by the number of details or 

ideas used in elaborating upon the idea" (Torrance 1962b p. 215). 

Penetration is scored on the basis of a "seven -point scale of clo- 

sure (penetration)" (Torrance 1962b p. 216). The fluency score is 

the number of figures attempted. As the complete scoring guide 

was not available (M. U. B. E. R. 1966) the following guide was de- 

vised to score the task in terms of the traits of figural fluency, 

penetration, originality, and elaboration. 

Figural fluency: each of the subject's six drawings is scored 

individually; these scores (one point for each factor) are added 
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together to form the subject's total score for fluency. Exceptions: 

score one -half point if: 

1. Product drawn is similar to one of the examples. (i e. 

house is drawn for stimulus figure A. However, a 

building, dog house, or bird house, would receive 

full credit. ) 

2. Figure is only closed with a direct line. 

3. Product is repetition of stimulus figure. 

4. Product is in no way related to stimulus figure. 

Penetration: each drawing is scored as to the way in which 

the subject closes or does not close the stimulus figure. The sub- 

ject's score is the total score of all six figures. 

Score zero (0): the figure is closed with a direct straight or 

curved line. Figure A is closed either at the top or the bottom. 

Figure B is closed with one direct line: this means that the line 

runs from one point only to another point only. Also, if the sub- 

ject does not attempt to make a drawing from the stimulus figure 

the score is zero. 

Score one (1): the figure is closed in any other way. One unit 

is scored if the child encloses rather than closes the stimulus figure. 

Score two (2): the figure is not closed. 

The scoring guides for elaboration and originality are more 

complex, therefore, two qualified staff members each scored the 
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results of the pilot study according to the guide for the two traits. 

As their scores were each better than 90% in agreement with the 

examiner, the examiner alone rated the results of the actual study. 

The subject was given one score for originality. This score 

was determined by comparing each response of a given subject 

with all other responses made by the same subject. Each of the 

subject's responses to the six stimulus figures was considered in 

the order in which the child responded to them. They were scored 

according to the following guide: 

Score zero (0): no indication of originality; at least four 

stimulus figures are treated in a similar manner. There is simi- 

larity in at least four products in line, design and total appearance 

of the drawing. A product which is the apparent copy of an example 

will be considered as not indicating originality. The subject may 

have assigned different names to products, but if the products 

appear the same (ie. stimulus figures are closed in a similar man- 

ner) the score is zero. 

Score one (1): possible indication of originality; at least 

three stimulus figures display variety in the lines, designs, and 

total product. There is at least one instance of: the production of 

a definite object identified by the child and /or identifiable to the 

adult; or production of a definite design which contains elements of 

symmetry, balance, etc. 
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Score two (2): definite indication of originality; there are 

at least three instances of the production of different and definite 

objects; and /or production of different and definite designs. 

Elaboration is scored in terms of the amount of detail, ex- 

pressed both figurally and verbally, which is added to the basic 

product. The basic product is the stimulus figure which the subject 

has left as is, has enclosed, or has closed. Some children after 

completing a drawing, scribbled it out. This scribbling is not con- 

sidered as elaboration: the scoring is of the drawing that was com- 

pleted before the scribbling took place. If details located outside 

the basic product are duplicated in three or more figures, they are 

not considered to be elaboration. 

One score for elaboration is given for each of the subject's 

drawings, with the subject's score being the sum of the six scores. 

Appendix B, figures 3-7, shows illustrations of each step of the 

rating. The drawings are scored as follows: 

Score zero (0): no indication of elaboration (see Appendix 

B, 4), lines added by the subject are either imitations of the stimu- 

lus figure or are unrelated to the basic product. Unrelated lines 

are located mainly outside the basic product; the ends of which do 

not meet or connect with any of the lines of the basic product. Also 

included in this score is a copy of an example which has been pro- 

duced without all of the details of the original. 



47 

Score one (1): elaboration in terms of meaningless details 

(see Appendix B, 5); the basic product may be solidly filled in or 

outlined. Related lines may be added: these are those which are 

mainly inside the basic product and /or the ends of the lines do 

meet or connect the lines of the basic product. Included is a copy 

of an example which has been reproduced with all or nearly all of 

the details of the original. 

Score two (2): elaboration of simple functional details (see 

Appendix B, 6); functional details are considered as any related 

elements added to an identified design; or any related elements 

which appear to be a part of a design. Attempts at symmetry of bal- 

ance are examples of the latter. Included in this rating is a copy of 

an example which has been reproduced with all or nearly all of the 

details of the original as well as additional functional details. 

Score three (3): elaboration of specific complex details (see 

Appendix B, 7); this elaboration consists of two or more details that 

are definitely related to the product, and are either named or de- 

scribed by the subject, or are definitely clear to the rater, or in- 

dicate a degree of complexity. 

Kaleidobloc Task 

The Task consists of 26 brightly colored wooden blocks which 

are sized to bear a geometric relationship to each other. The 
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blocks range in size from the half -cube which measures 3/4" by 

3/4" by 3/8" to the arc which measures 8 3/4" by 1 1/8" by 1 1/2 ". 

The task was administered similarly to the procedure which 

Ames (1954a, b) followed. The subject was seated at the examining 

table at which the blocks had previously been laid out in a specific 

formation (Ames 1954a p. 238). The subject was instructed to make 

"many" items, instead of only the "something" that Ames asked for. 

The examiner converses with the subject about his products, simul- 

taneously recording in a notebook diagrams of all structures pro- 

duced and verbalizations relating to them. Although both an exam- 

iner and a recorder were present in Ames' study, it was believed 

that the presence of only one adult would be more satisfactory for 

this study. It is not essential that two adults be present as it was 

in Ames' research, because less items were recorded. (Among 

other things Ames recorded all of the subject's actions. ) It was 

believed that the pressure of the presence of two adults might deter 

the subject's creativity and as creativity is desired the attendance 

of one adult seemed best. 

A time limit of 15 minutes was found in pilot work to be 

better than the ten minute limit Ames imposed because the subjects 

built more items. A time limit was necessary, however, for the 

blocks to many children were too intriguing to leave, though pro- 

ductivity appeared in pilot work to decrease after 15 minutes. 
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After 12 to 13 minutes of work the time limit was first mentioned 

to the subject, at this time they were informed by the examiner 

that they had only time to construct one more item. Only a few 

subjects were still working at 15 minutes. As it was obvious that 

three or four of these were working rapidly to complete a definite 

product they were allowed to finish; the others stopped immediately 

when informed the time was up. 

During the testing the examiner encouraged the subjects to 

verbalize and to identify and describe their products. Most of the 

time the subject verbalized freely and the examiner made very few 

remarks. This is because of the belief that regular comments and 

questions by the investigator may result in the subject building to 

please the adult rather than himself. 

Most of the subjects, while noticing that the examiner was 

writing on a pad of note paper, did not question it. Those that did 

were shown the pad and were informed that the examiner was writing 

and making some drawings. To the few who questioned further, it 

was explained that the drawings were of the blocks. Only one 

subject appeared to understand that the sketches were of the block 

structures that she had built, yet this information did not seem to 

interfere with her, or any other subject's, block building. 

While nearly all of the subjects spent 10 to 15 minutes on the task, 

two subjects (D, E) finished about five minutes after building only 
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one or two items. These subjects were retested with the explanation 

that as they previously constructed only one item, they were this 

time to build many items. One subject (E) built two items simulta- 

neously and was finished. The other subject (D) built one major item 

and two minor constructions when attention waned and he was dis- 

missed. It was determined that these subjects, though interested in 

the task and able to build good structures were limited in ideas and 

therefore not highly fluent. As fluency is the number of ideas pro- 

duced, the subjects' first trial only was scored for this factor. 

Penetration, originality, and elaboration were scored from products 

composed on both trials. 

The scoring prodecure for the Kaleidoblocs was devised in 

such a way that it would parallel the scoring procedure of the In- 

complete Figures Task. 

Figural fluency: one point is scored for each new item con- 

structed, at least two blocks make up a construction. A new item 

is considered as one not previously constructed by the child and one 

that differed from one that preceded it by the change in position of 

at least two blocks. No score is recorded if the child only manip- 

ulates the blocks or compares sizes. 

Penetration: score one point for the first time that each piece 

is geometrically fitted to another kind of piece. Do not score if 

cubes are fitted to half cubes or to the cube end of a rectangle. 
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Two lines of blocks (tower or train structures) close together or 

connected with a bridge on top, composed of different blocks and yet 

even in height or length, are worth one point for penetration. 

Each subject is given one score for originality. The score 

is determined by a comparison of each response of a given subject 

with all other responses made by the same child. All of the subject's 

work will be considered. Responses are scored according to the 

following criteria: 

Score zero (0): no indication of originality; the child is con- 

cerned with manipulating blocks, building towers, or trains, or 

standing pieces on end. Any structures or arrangements produced 

are similar. 

Score one (1): at least three products display variety in the 

line, design, or total product; there is at least one instance of: 

the production of a definite object identified by the child and /or 

identifiable to the adult; or production of a definte design which 

contains elements of symmetry, balance etc. 

Score two (2): definite indication of originality; there are 

at least three instances of the production of different and definite 

objects and /or production of different and definite designs. 

Only the three most elaborate products were scored for ela- 

boration for each subject; one score given for each of these products. 

Appendix B, figures 8 -11, are illustrations of each step of the rating. 
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The basic product, that which is constructed first, is consid- 

ered as one of the following: a line of blocks, flat (train); a line 

of blocks, piled (tower); a geometric grouping; a color grouping; 

or a structure of three or less blocks. The three most elaborate 

products are selected, and each one rated according to the following 

guide: 

Score zero (0): no indication of elaboration (see Appendix 

B, 8); no additions are made to the basic product. 

Score one (1): the addition of meaningless detail (see Appendix 

B, 9); the added blocks are unrelated to the basic product. Unre- 

lated means that no attempt has been made to fit the pieces to- 

gether (this does not mean to match geometrically or to balance in 

size and shape). The product has no specific details. 

Score two (2): elaboration of related detail (see Appendix 

B, 10); the added detail is related to the basic product. The pieces 

either fit together, or balance in size and shape. 

Score three (3): elaboration of specific complex details (see 

Appendix B, 11); two or more details are named or described by 

the child, are clear to the rater, or indicate a degree of complex- 

ity in the total design. To have a degree of complexity the product 

must be three dimensional, it must have height, width, and depth 

(Compare the difference in dimension of Appendix B, 10, 11). 
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Autonomy Rating Scale 

Copies of the scale (see Appendix C) were given to each of 

the nursery school teachers at the beginning of the testing period. 

Each one rated the scale for each subject. At Orchard Street 

Nursery School the two teachers, head teacher and graduate assist- 

ant, compared the completed scales and resolved points of disagree- 

ment. One scale, agreeable to both teachers, for each subject was 

turned in to the examiner. At Park Terrace Nursery School the 

head teacher and nursery school student teachers' advisor resolved 

the points of disagreement between the scales rated by the head 

teacher and student teachers. Again, one scale, agreeable to the 

head teacher and advisor, for each subject was turned in to the 

examiner. 

Each item marked in the "often" column was scored zero 

points, in the "sometimes" column one point; and in the "seldom 

or never" column two points. The autonomy score is the total of 

all items in the three columns; the emotional independence column 

is the total score in three column of items one through five and 

12 through 15; the instrumental independence score is the total 

score in three columns of items six throug h 11. 
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RESULTS 

The results of the four measures, curiosity task, Incomplete 

Figures Task, Kaleidobloc Task, and autonomy questionnaire, ad- 

ministered to the 28 four year old nursery school children are 

tabulated in Table 2. The subjects are listed in alphabetical order 

by age. The raw scores achieved by the subjects are listed as Cur. 

(curiosity); Aut. (autonomy); EI (emotional independence - -a part 

of the autonomy score); II (instrumental independence - -the other 

part of the autonomy score); IF, IO, IP, IE (scores of the Incom- 

plete Figures Task for fluency, originality, penetration, and elab- 

oration; and KF, KO, KP, KE (scores of the Kaleidobloc Task 

for fluency, originality, penetration and elaboration). 

Distribution of Scores 

The raw scores were grouped into a frequency distribution to 

determine if the tests discriminate in the measurement of the abil- 

ities of the subjects. It is assumed that the scores for this pop- 

ulation (though a select population) result from the testing of a 

random sample of subjects. The assumption is supported if the 

frequency distribution of the scores for each trait approaches the 

normal distribution. Calculation of the spread, mean, (M), and 

standard deviation (SD) of scores (Table 3) for the test scores 



Table 2. Raw scores of subjects. 

Subject 
Age 

yr. mo. Cur. Aut. E. I. I. I. IF IO IP IE KF KO KP KE 

A 4.0 2 26 16 10 6.0 1 5 11 9 2 2 7 

B 4.0 0 25 15 10 6.0 2 5 12 7 2 0 6 

C 4. 1 0 26 16 10 5.5 0 5 3 6 1 3 4 

D 4. 1 1 23 15 8 5.0 1 2 11 3 1 1 5 

E 4. 1 1 27 16 11 5.5 0 8 4 2 0 3 5 

F 4. 1 2 22 14 8 6.0 2 0 15 14 2 2 7 

G 4. 2 1 17 6 11 6. 0 1 4 3 12 1 3 4 

H 4. 2 2 19 11 8 4. 0 0 2 0 3 1 1 3 

I 4.3 1 23 13 10 6.0 2 4 11 9 2 7 6 

J 4.3 2 22 12 10 6.0 1 6 13 3 1 2 4 

K 4.3 2 22 13 9 5.5 1 3 5 7 2 1 4 

L 4.4 1 26 14 12 5.0 0 3 5 6 1 5 5 

M 4.5 0 21 11 10 6.0 2 4 16 6 2 3 8 

N 4.5 0 25 14 11 6.0 2 7 10 11 2 4 8 

O 4.6 1 22 10 12 6. 0 2 1 13 12 2 1 7 

P 4. 7 2 18 9 9 6.0 2 7 8 11 2 3 7 



Table 2. (Cont. ) 

Subject 
Age 

yr. mo Cur. Aut. E. I. I. I. IF IO IP IE KF KO KP KE 

Q 4.7 2 30 18 12 6.0 1 11 5 4 1 4 6 

R 4.8 2 17 11 6 5.5 2 3 10 8 2 4 7 

S 4.8 1 22 13 9 4.5 0 0 3 7 0 1 2 

T 4.8 1 26 14 12 6.o 1 8 10 11 2 6 7 

U 4.9 2 16 6 10 6.o 2 1 10 4 1 0 4 

V 4. 10 0 23 12 11 5.5 2 4 11 8 1 2 6 

W 4.10 2 15 7 8 5.0 1 4 5 9 1 1 2 

X 4.10 2 20 8 12 6.0 2 7 16 7 1 1 5 

Y 4.10 1 24 12 12 6.0 1 8 5 5 0 2 4 

Z 4.10 1 8 4 4 6.o 1 6 7 14 1 4 6 

AA 4.11 1 15 6 9 6.0 2 4 11 18 2 0 5 

BB 4.11 2 24 17 8 6.0 2 1 16 25 2 4 8 



Table 3. Spread, mean, and standard deviation for test scores. 

Cur. Aut. EI II IF IO IP IE KF KO KP KE 

Total 
Scale 0 -2 0 -30 0 -18 0 -12 0 -6 0 -2 0 -12 0 -18 0- 0 -2 0- 0 -9 

Spread 0 -2 8 -30 4 -18 4 -12 4 -6 0 -2 0 -11 0 -16 2 -18 0 -2 0 -7 2 -8 

M 1.25 21.8 11.9 9. 6 5.7 1. 3 4.4 8.9 8.0 1.4 2. 5 5.4 

SD ±4.7 ±3.7 ±2.0 T2.8 ±4.5 ±3.9 ±1.8 ±1.7 
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provides a description of the frequency distribution. For three of 

the traits, Cur. , IO, and KO, the spread is small, 0 -2, and peaked 

distributions do not occur; consequently, standard deviations were 

not calculated. The spread of scores for the three traits covers 

the entire scale, this indicates that the tests do discriminate in the 

measurement of the abilities. In each case the M is greater than 

the center point of the scale indicating that the population as a whole 

displayed an interest in the unknown (curiosity) and produced ideas 

defined to be original by the instrument. 

A peaked distribution of autonomy scores occurred (Table 2, 

Aut, EI, II) which resembles, though skewed to the top of the scale, 

a normal distribution. Thus it would appear that the autonomy 

rating scale is a reliable measuring instrument. The spread of the 

autonomy scores is 8 -30 (Table 3). A wide distribution will be 

considered as one where the spread of scores includes 50 percent 

or more of the total scale. The distribution of autonomy scores 

about the M, M=21.8, as indicated by SD =4. 7, is wide. It is evi- 

dent, however, that the instrumental independence score, M =9. 6 

and SD = ±2. 0, is not as discriminative of the abilities of the popu- 

lation as the emotional independence scores, M=11.9 SD = ±3. 7. 

The spread of scores of IF is narrow and the distribution of 

scores about the M as indicated by SD =0. 5 is narrow. With a dis- 

tribution this limited, little can be concluded about this trait from 
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statistical techniques. However, the Incomplete Figures Task does 

discriminate in the measurement of the subject's abilities for origi- 

nality (which has been discussed), penetration and elaboration. 

Both of the frequency scores of the latter traits approach a normal 

distribution which is considered a suggestion of reliability of the 

measure. The spread of scores of the traits is wide and the width 

of distribution for the traits (IP SD =2. 8 and IE SD =4. 5) is large. 

As there was no upper limit on the scale of the KF trait, and 

the score of one subject (BB score 25) was much greater than the 

next highest score on the scale (AA score 18), the spread, M, and 

SD were calculated without including the score of subject BB. The 

rationale is that this isolated score might possibly distort the M 

and SD calculations resulting in incorrect implications. Even so, 

the spread of KF scores is wide and the distribution of scores about 

the M is wide indicating that the Kaleidobloc Task is discriminative 

of the fluency abilities of the population. The results of KO are 

similar to those of IO but the measurements of KP and KE do not 

appear to discriminate as well as IP and IE. The spread of KP is 

narrower than IP though the eight point spread is large enough to 

differentiate between the KP abilities. The width of the KP distribu- 

tion, indicated by SD =1. 8 is less than that of IP SD =2. 8 yet wide 

enough to differentiate between the abilities of the subjects. Like- 

wise, the KE spread is narrow when compared with IE, yet KE does 
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discriminate over a seven point range. The KE SD =1. 7 though 

large enough to provide discrimination of the abilities of the subjects, 

is smaller than the SD =4. 5 of IE. The scores of the three traits, 

KF, KP, and KE are also approach a normal distribution, suggesting 

that the Kaleidobloc Task is reliable. 

The instruments do discriminate in the measurement of the 

abilities of the subjects. While the scale for curiosity is limited, 

the spread of scores is wide and the M is larger than the mid point 

value of the scale which indicates that curiosity was displayed by 

the population. The autonomy scores are well distributed but are 

more discriminating of the emotional independence category than 

of the instrumental independence area. The scores for the Incom- 

plete Figures Task are poorly distributed in the fluency category 

but adequate in the other areas, while the Kaleidobloc scores are 

well distributed in the area of figural fluency and adequate in the 

other areas. The score for the traits of IP, IE, KF, KP, and KE 

approach a normal distribution which is indicative of scores from 

a random sample, and imply that the Incomplete Figures Task and 

the Kaleidobloc Task are reliable. In terms of discrimination of 

abilities, it would appear that the two measures of creativity are 

compatible. 
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Coefficient of Correlation 

Correlation coefficients were calculated from the raw scores. 

These coefficients indicate an interrelationship between the traits. 

The formula for the calculation is: 

r= NEXY - EX EY 

NITNEX2 - (EX) 2] [NEY2 - (EY) 2] 

Coefficient of correlation calculated from raw or obtained scores 

(Garrett 1958 p. 143). 

A test of significance of the is was used in order to accept or 

reject the null hypothesis (Table 4). According to this test (Garrett 

1958 p. 201), a correlation coefficient for N -2 degrees of freedom 

(26) must be . 374 or above to be significant at the .05 level and 

must be . 478 or above to be significant at the .01 level of signifi- 

cance. The significant factors in Table 4 are starred. 

Interpretation of the results is prohibited for several cases 

where uncertainties are associated with the correlation coefficient. 

This follows from the small differentiation in the raw scores of 

several traits, notably, the scores for curiosity, IF, IO, KO and 

perhaps KP, in which the spread is narrow. Consequently, an an- 

alysis of these correlations will be in terms of clusters of scores 

rather than independent correlations. 

The factors of curiosity and autonomy were not found to be 



Table 4. Correlation coefficients for traits tested. 

Cur. Aut. EI II IF IO IP IE KF KO KP 

Cur. 

Aut. 

EI 

II 

IF 

IO 

IP 

IE 

KF 

KO 

KP 

KE 

-.12 

-.13 

-.18 

+.25 

+.00 

-. 13 

+. 00 

+.11 

+.16 

-.16 

-. 21 

+.95 

+. 64 

-.16 

-.23 

+.26 

+. 00 

-.23 

+.19 

+.27 

+.21 

+.35 

-.10 

-.25 

+. 13 

+.01 

-.14 

+.20 

+.30 

+.28 

+.26 

+.23 

-.04 

+. 08 

-.15 

+.16 

+. 10 

+.14 

+.91 

+.54 

+. 5 
+. 65 

+.59 

+.40 

+.87 

-.92 

+.79 

+.4t. 

+. g 
-.06 

+. 62 

-. 15 

-.23 

-.06 

+.4b 

+.21 

,, 
39 

+.06 

-.02 

+. 

+.36 

+.17 

+.47 

+. 18 

.4 .1. 

+. 90 +. 

KE 

Significant at . 05 level 
. -,, Significant at .01 level 

-- 

-- 

-- 

-- 

-- 

-- 

o. 
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significantly correlated to any of the factors of creativity or to each 

other. Emotional and instrumental independence are correlated 

at a nearly significant +. 35 level, though neither factor was signifi- 

cantly correlated to curiosity or the creativity traits. 

There is significant correlation between the traits of the In- 

complete Figures and the Kaleidobloc Tasks. In these tasks, the 

two fluency factors are correlated at the .01 level with a coefficient 

of +. 65 and with originality at +. 65 and elaboration at +. 64. The 

penetration factors in the two tests are correlated at the . 05 level of 

significance with r = +.46. Other significant correlations appear, 

i. e. elaboration and originality, elaboration and fluency, and fluency 

and originality. A possible correlation is seen between fluency and 

penetration, while there is no correlation between penetration and 

either elaboration or originality. The r value of -. 92 for IP and IO 

may possibly indicate an inverse correlation. However, as dis- 

cussed above, originality is one of the traits for which the spread of 

scores was limited. 

Projected Score Method 

In a third method of analysis the individual abilities of each 

subject were evaluated. This was done by the arbitrarily devised 

method which will be called the projected score method used to 

distinguish those who scored significantly high or low for each trait. 
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The raw score of Table 2 were converted into the positive, zero, 

and negative symbols in Table 5. For most of the traits, the plus 

( +) represents scores greater than M +SD. The negative ( -) sign 

represents scores less than M -SD, and the zero represents scores 

that fall between these two limits. Thus approximately two thirds 

of the scores will be zero, and positive (or negative) scores will 

occur only 15 percent of the time. Table 6 indicates the actual 

spread of scores that are represented by the symbol for each trait. 

The raw data for the curiosity, IO, and KO factors consists of only 

three possible values, and, therefore, each of these values is asso- 

ciated with one of the symbols. The view is taken that the positive 

score indicates substantial ability, and the zero and negative scores 

represent limited ability. 

The last three colums of Table 5 suggest two methods of de- 

riving a score for total creativity. Creativity, as defined by the 

instruments, is considered as ability in the areas of fluency, origi- 

nality, penetration, and elaboration. Column IFT +KT represents 

the algebraic sum of scores of the traits measured by the Incomplete 

Figures Task and the Kaleidobloc Task: these scores are taken 

from the columns IF, IO, IP, IE, KF, KO, KP, and KE. These 

total scores are interpreted as representing the creative ability 

displayed by each subject. In Table 7, the subjects are ranked in 

descending order by their IFT +KT totals. It is implied that the 



Table 5. Raw scores and total scores for projected score method. 

Total 
Subject Cur. Aut. EI II IF IO IP IE KF KO KP KE IFT & KT IFT KT 

A + + + 0 + 0 0 0 0 + 0 + +3 +1 +2* 

B - 0 + 0 + + O 0 0 + 0 +2 +2* 0 

C - + + 0 0 - 0 - 0 0 0 - -3 -2 -l* 
D 0 0 + 0 0 0 - 0 - 0 - 0 -3 -1* -2 

E 0 + + + 0 - + - - - 0 0 -3 -1* -2 

F + 0 0 0 + + - + + + 0 + +5 +2 +3* 

G 0 - + + 0 0 - + 0 0 - 0 0 0 

H + 0 0 0 - - - - 0 - -7 -4 -3=F 

I 0 0 0 0 + + 0 0 0 + + 0 +4 +2 +2 

J + 0 0 0 + 0 0 + - 0 0 - 0 +2* -2 

K + 0 0 0 0 0 0 0 0 + - - -1 0* -1 

L 0 + 0 + 0 - 0 0 0 0 + 0 0 -1 +1* 

M - 0 0 0 + + 0 + 0 + 0 + +5 +3* +2 

N 0 0 + + + + 0 0 + + + +6 +3 +3 

O 0 0 0 + + + - + + + - + +4 +2 +2 

P + 0 0 0 + + + 0 0 + 0 + +5 +3* +2 

- 

_ 

- 



Table 5. (Cont.) 

Subject Cur. Aut. EI II IF IO IP IE KF KO KP KE 
Total 

IFT & KT IFT KT 

Q + + + + + 0 + 0 - 0 + 0 +2 +2* 0 

R + - 0 - 0 + 0 0 0 + + + +4 +1 +3* 

S 0 0 0 0 - - - - 0 - - - -7 -4 -3* 

T 0 + 0 + 0 0 + 0 0 + + + +4 +1 +3* 

U + - - 0 + + - 0 - 0 - -2 +1* -3 

V - 0 0 + 0 + 0 0 0 0 0 0 +1 +1* 0 

W + - - 0 0 0 0 0 0 0 - -2 0* -2 

X + 0 - + + + + + 0 0 - 0 +3 +4* -1 

Y 0 0 0 + + 0 + 0 0 - 0 - 0 +2* -2 

Z 0 - - - + 0 0 0 + 0 + + +4 +1 +3* 

AA 0 - - 0 + + 0 0 + + - 0 +3 +2* +1 

BB + 0 + 0 + + - + + + + + +6 +2 +4* 



Table 6, Spread cf ..cores for projected score method. 

Cur. Aut. EI IF IO IP IE KF KO KP KE 

Minus 0 0 -17 0 -8 0-7 0=-4.5 0 0-2 0 -4 0 -4 0 0 -1 0 -3 

Zero 1 18 -25 9 -14 8 -10 5 -5.5 1 36 5 -12 5-11 1 2 -3 4 -6 

Plus 2 26 -30 15 -18 11 -12 6.0 2 7 -12 13-18 12+ 2 4 -7 7+ 

__ 
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subjects are thereby ranked in the order of their creative ability. 

Specifically, the subjects with scores of +6 ranked higher in crea- 

tivity than the subjects with scores of +5, and so forth. 

In Table 5, column IFT is the algebraic sum of the positive, 

zero, and negative scores of the traits measured by the Incomplete 

Figures Task (IF, IO, IP, and IE) and column.KT is the algebraic 

sum of scores for the traits measured by the Kaleidobloc Task (KF, 

KO, KP, and KE). Starred items indicate the largest total of the 

two tasks for the subject. No score was starred for four of the 

subjects, indicating that the total score of both tasks was the same. 

The difference in total scores of the two tests, i.e. difference be- 

tween column IFT and column KT, was one (1) for 13 subjects and 

two (2) for seven subjects. The fact that the total scores for the 

two creativity measures are within two units of each other for 

24 subjects is another representation of the correlation of the two 

tasks. The work of four subjects, however, was substantially 

better (by four or five total points) on the Incomplete Figures Task 

than on the Kaleidobloc Task; J and Y scored +2 vs -2, U scored 

+1 vs -3, and X scored +4 vs -1, otherwise, the preference for 

one task above another appeared to be equal. The scores of 14 sub- 

jects are greater in the IFT column than in the KT column and the 

scores of ten subjects are greater in the KT column. (The total 

for the remaining four subjects is the same in both columns. ) 
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In Table 8 the subjects are ranked in the order of their largest 

total on the two tests. In other words, the starred scores of col- 

umn IFT or of column KT of Table 5 is the score used in the ranking 

unless the two scores for the subject were the same (in which case 

this unstarred score is the one listed). As would be expected, the 

rankings of Table 7 and Table 8 are similar except for subjects J, 

U, X, and Y, the subjects whose IFT score was significantly higher 

than the KT total. For purpose of comparison, a sample of highly 

creative and noncreative subjects were selected from the rankings 

of both Table 7 and Table 8. The highly creative subjects are des- 

ignated in the Tables by plus ( +) and the noncreative subjects are 

designated by alpha (a).. The selected subjects are those who 

ranked on the upper two or lower two levels on both Tables. There 

is one exception; subject X was designated as highly creative, al- 

though there was five point discrepancy between the abilities dis- 

played by IFT ( +4) and KT (-1). 

The creative and noncreative subjects (S) are shown in Table 

9 with their corresponding curiosity and autonomy scores from 

Table 5. Little can be concluded concerning the curiosity scores. 

It is interesting, but perhaps accidental, that none of the creative 

subjects scored zero in curiosity while most of the noncreative 

subjects were assigned that score. There are more plus scores 

for the creative subjects than the non creative subjects for 



Subject rankings for projected score totals 

Table 7 

Total Score of IFT + KT 
Table 8 

Best Score From IFT or KT 

Total Subjects Total Subjects 

Na, Pa, R, T, Z 

J, O, Q, Y, AA 

+7 

+6 

+5 

+4 

Na, BBa 

Fa, Ma, Pa, 

I, O, R, T, Z 

+4 

+3 

+2 

+1 

Xa, BBa 

Fa, Ma, 

A, B, I, 

L, U, V 

+3 A, Xa, AA 0 G, K, W 

+2 B, Q -1 C*, D=<, E> 

+1 V -2 

0 G, J, L, Y -3 H*, S 

-1 K 

-2 U, W 

-3 C*, D*, E`-!. 

-4 

-5 

-6 

-7 H*, S* 
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curiosity, which may indicate that creative subjects are more curi- 

ous than the noncreative subjects but the two negative scores 

weaken such a deduction. 

Table 9. Projected score of curiosity and autonomy for creative 
and non creative subjects. 

Creative S Noncreative S 

Cur. 

F 

+ 

M 

- 

N 

- 

P 

+ 

X 

+ 

BB 

+ 

C 

- 

D 

0 

E 

0 

H 

+ 

S 

0 

Aut. 0 0 0 0 0 0 + 0 + 0 0 

EI 0 0 0 0 - + + + + 0 0 

II 0 0 + 0 + 0 0 0 + 0 0 

The autonomy scores for the highly creative subjects are 

all zero indicating that none are highly autonomous. However, sub- 

ject BB appeared to be highly emotionally independent and subjects 

N and X scored high for instrumental independence. Three of the 

noncreative subjects scored zero for autonomy while two scored 

plus. The sampling is too small to conclude that noncreative sub- 

jects are more autonomous than creative subjects, however, the 

scores do indicate that the subjects are somewhat equal in their 

autonomy traits. Neither the creative nor the noncreative groups 

appear to be highly autonomous on the whole, yet perhaps more 

significantly, neither group appears to be non autonomous. With 
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the exception of subject X who has a negative EI score, and who 

demonstrated creative ability on only one task, there are no neg- 

ative scores for any of the subjects. 
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DISCUSSION 

The pug pose of this study was to investigate whether person- 

ality traits relevant to creativity in adults are measurable in chil- 

dren. Exploration into the nature of these traits, the intercorrela- 

tion of the traits, and a comparison of highly creative and non 

creative subjects was carried out to explore the nature of creativ- 

ity as it exists in four year old nursery school children. Instruments 

and scoring techniques were developed to measure six specific 

traits relevant to creativity. The results of the analysis have pre- 

sented some possibilities which will be discussed in detail. 

Incomplete Figures and Kaleidobloc Tasks 

The subjects initial reactions and total response to the In- 

complete Figures Task were better than expectd; every child re- 

sponded to every stimulus figure and only two subjects, D and E, 

hesitated after the second stimulus figure and required an example. 

It is assumed that children are better able to create in situations 

that are appealing and which maintain the interest of the individual 

than in situations which are not as attractive. Therefore, a definite 

value of the Incomplete Figures Task is its initial appeal and abil- 

ity to maintain the interest of the subject. 

The Incomplete Figures Task instrument and testing 
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procedure are good. No changes need be made in the testing pro- 

cedure. The instrument posed a problem which hampered some of 

the subjects, in that several of the stimulus figures reminded the 

children of numbers or letters. It is believed that while this may 

not be a problem at the school age level, it is a problem at the four 

year old level because many of the subjects are learning to write 

their names and are just becoming aware of the symbols. Speci- 

fically, figure a was transformed into an A, H, or M; figure b 

was a B, 8, or 3; figure d was an O or a C; and figure e a 7 (back- 

wards) or a 5. Only slight changes need be made in the stimulus 

figures to remedy the problem, otherwise the instrument is very 

satisfactory. 

It was expected that the spread of scores for figural fluency 

was narrow since such was the case in Torrance's (1964) work. 

Torrance found that the subject's fluency score contributes little 

to the total score; instead, its value lies in analyzing the score in 

terms of the individual subject's response to the other traits of 

creativity. 

The subjects average score in originality was higher than 

expected implying that the rating scale could be enlarged. Score 

2 on the rating scale calls for the production of at least three dif- 

ferent and definite objects. The scale could be enlarged a step 

further, for example, by including products that can be considered 
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as novel or clever ways of handling the stimulus figure. Appendix 

B, 12 illustrates examples which can be expected from four year 

old subjects in terms of novel ideas. 

The results of the data analysis show a good distribution of 

scores for elaboration and penetration which indicates that the 

measure is reliable. 

Like the Incomplete Figures Task, the Kaleidoblocs Task is 

initially appealing and interesting to the subjects. However, the 

subjects interest was not as great as might have been expected, 

since interest was sustained only for an average of 10 to 12 minutes. 

An explanation might be that many activities are available to the 

nursery school children which are as entertaining as the Kaleidoblocs. 

It is possible that if the subjects were given examples (as they are 

in the Incomplete Figures Task) of block building the results would 

be improved. The reaction of six specific subjects increases the 

basis for this belief. Subjects J, Y, U and X scored substantially 

better (Table 5) on the Incomplete Figures Task than the Kaleido- 

bloc Task, perhaps due to lack of experience with block building 

and consequently few ideas as to how the task can be used. Subjects 

D and E had to be rel_.ested on the Kaleidobioc Task because produc- 

tivity (number of structures) was too low to score: these are the 

same two subjects who needed an example for stimulus figure B 

of the Incomplete Figures Task, before they could react to the figure. 
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It is suggested that the task might be improved by the examiner 

building some structures at the onset of the task to serve as exam- 

ples. The exact procedure needs to be determined by pilot work. 

Another improvement of the Kaleidobloc Task, as in the In- 

complete Figures Task, is the enlargement of the scoring of origin- 

ality to include novel or clever ways of using the blocks. Appendix 

B, 13 illustrates novel or clever structures which can be expected 

of four year old subjects for this task. Figure 13, b and c (the air- 

plane and sea monster), for example, were used by the respective 

subject in a great deal of dramatic play. One subject found that by 

closing the "jaws" of the sea monster (the two triangles) and then 

pushing them with the straw, that the triangles would separate 

(the jaws would open). Another straw, placed on top of the closed 

triangles would drop down into the "jaws" as the triangle separated. 

Although improvements have been suggested the results of 

the Kaleidobloc Task are favorable. Data analysis suggests the task 

is an excellent measure of fluency. While discrimination of the 

other abilities is good, an extension of the scoring scale of origi- 

nality should improve the measurement of this trait. It is possible 

that the addition to the procedure of examples of structures could 

improve the measurement of elaboration and penetration. The 

rationale is that in the study most of the structures of the subjects 

were simple, yet both elaboration and penetration are indicated by 
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complex structures. The addition of examples by the experimenter 

should increase the complexity of the structures. 

A correlation was found between the Incomplete Figures Task 

and the Kaleidobloc Task. This was determined from significant 

correlations between the traits of the two tasks, and the fact that the 

total scores (Table 5) for the two creativity measures are within 

two units of each other. This correlation suggests the possibility 

of factorial validity of the measures for it appears that the two tests 

measure the same traits. Factorial validity (Garrett 1958, Guil- 

ford 1964a, 1964b, 1965) is determined by intercorrelating factors 

or traits in a large number of tests. In this study there has been 

a correlation of factors of only two tests in a relatively small sam- 

ple (Guilford's sample sizes are at least 200). The fact that the 

two tasks are intercorrelated is an indication that factorial validity 

might be achieved in future research. 

Curiosity Task 

No changes in the procedures or scoring of the curiosity task 

are needed. The subjects' reaction to the task was excellent, they 

appeared to understand the instructions and readily made their 

selections. The subjects responded to every possible combination 

of choices except OXX. The spread of scores was narrow which 

limits the interpretation that can be placed on the correlation of 
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this trait with traits of creativity. However, it would be expected 

that if curiosity is related to creativity that some significant cor- 

relations would appear in the data analysis. As there was no cor- 

relation between these traits the implication is either that there is 

no relationship between an interest in the unknown and /or crea- 

tivity at four years of age in such a population, or that the instru- 

ment is not a reliable and /or valid instrument of measurement. 

Further research needs to be undertaken to determine the validity 

and reliability of the instrument. 

Autonomy Rating Scale 

The results of the autonomy rating scale approached a normal 

distribution and the size of the scores corresponding to M ±SD sug- 

gested reliability of the instrument. Because of this distribution 

of scores, the correlations of the data analysis can be considered 

more meaningful than the correlations of the curiosity task. As 

autonomy did not correlate with any of the independent traits the 

implication is the same: that either, there is no relationship be- 

tween autonomy and creativity in the four year old in this population, 

or the instrument is not a reliable and /or valid instrument for 

measuring the trait. A comparison of the autonomy scores of the 

creative and nonc:°eati. e subjects adds further insight to the 

problem. 
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No significant difference was found between the creative sub- 

jects and the noncreative subjects for autonomy, instrumental or 

emotional independence (Table 9). However, an item by item com- 

parison of the autonomy scale (Appendix C) disclosed some signifi- 

cant differences between groups on items 3, 4, and 5. In response 

to item 3 (Does the child show off in front of the teacher? ) only five 

subjects "often" show off; three of these are highly creative subjects 

and the other two are moderately creative. Four of the five non - 

creative subjects "never" show off. Again in response to item 4 

(Does the child invite the teacher to watch self ?) four of the non 

creative subjects "never" do, while over two -thirds of the rest of 

the subjects at least "sometimes" invite the teacher to watch self 

(two highly creative subjects "often" do). In response to item 5 

(Does the child show the teacher his accomplishments?) three of 

the noncreative subjects ''never" do, (two do "sometimes "), while 

over four -fifths of the total group at least "sometimes" show accom- 

plishments to the teacher (all of the highly creative subjects at 

least sometimes do). The conclusion is that creative subjects seek 

teacher response to their performances and accomplishments signifi- 

cantly more often than r.cncreat sLbàects do. It is assumed that 

a subject who seeks teacher response to his "creative" acts or pro- 

ductions expects a positive rather than negative response. This 

implies that the highly creative subject feels his ideas are worth 
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while - -at least worth favorable response from the teacher. It im- 

plies that he is used to receiving favorable responses from adults. 

The reverse is implied to be true of the noncreative subjects. One 

may wonder if the praise of adults for children has an effect on 

creativity. 

The first five items on the autonomy rating scale concern in- 

dependence of the subject from the teacher, yet the scale apparently 

does not include all areas of dependence- independence of teachers. 

For example, subject S, an extremely noncreative subject, scored 

high in this area. Specifically, she "sometimes" hangs around the 

teacher and initiates play with her, and scored a "never" on every 

other item of teacher dependence. But this is not a true picture of 

subject S's dependence for she demands teacher attention by different 

methods, i. e. by hiding from the teacher, by initially refusing with 

a grin and firm shake of the head to do as asked, and by performing 

tasks so slowly the teacher often feels compelled to stay and watch 

her. Other items need to be added to this part of the scale that it 

will measure teacher -child dependence more adequately. 

Except for additional items that need to be made for teacher - 

subject dependence the rating scale appears, theoretically, to be 

a good measure of autonomy. The reason autonomy was not found 

to be related to creativity in this study may be that under the broad 

heading of autonomy, there are more traits relevant to creativity 
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measured by the scale than independence. Specifically, highly 

creative adults are not necessarily sociable (Guilford 1965) and 

sociability may be measured in part by items on the scale dealing 

with subject -peer dependence (items 12 -15). Highly creative adults 

usually are not conformists (Starkweather 1966) and are not dis- 

turbed by disorder (Barron 1958). Both of these traits may be 

measured, in part, by the section of the rating scale dealing with 

instrumental independence (items 6 -11). Certainly if sociability, 

conformity, and intolerance to disorder are measured in part by 

the autonomy rating scale, a correlation between autonomy and 

creativity would not be found. 

Highly Creative and Noncreative Subjects 

The results of the highly creative and noncreative subjects 

will be discussed in some detail to illustrate the two extremes 

found in this population. These two samples are not large enough 

to provide any definite conclusions, but will contribute clues which 

may be helpful for further research. First the six highly creative 

subjects will be discussed. 

Subject F scored high ( +) on fluency, elaboration and origin- 

ality but low ( -) in penetration for IFT (Table 5). The completed 

drawings are as follows: figure A is a spider on a gate hidden in 

fog; figure B is a design; figure C is a "loop shot" (sling shot); 
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figure D a bridge, a road for cars, a wall "so boats can go through', 

and water; figure F is her parents' "ground" (yard) and a path to 

go to her tent; and figure F is a mountain. For KT subject F again 

was highly ( +) fluent, original, elaborate but moderately (0) able to 

penetrate. Her structures include: a tower; a slide; groupings of 

colors in small stacks; several bridges; a "U" shaped flat structure; 

a "trisdotex" (dinosaur) which moves; small arcs placed on a large 

arc to "stop the rain ", a "giant shark - -and he goes under the bridge 

...and he is dying... he is not moving. "; a "sauras" (? ); another 

bridge with a demonstration of how things go over and under it; a 

large stack of "bone" (? ); a complex structure of two towers (one 

tower is a staircase so one can "reach" the other tower) with a 

bridge and a swimming pool full of "millions of fish" with a fence 

around it in front of the towers; and finally a bridge on top of the 

shark "to keep it warm ". 

Subject M scored high ( +) on the IFT for fluency, elaboration 

and originality, but low ( -) for penetration. Figure A is a frog in 

a closed structure; figure B is a whale complete with spout and 

flippers; figure C is a sling shot (see Appendix B, 6, a) which he 

described in detail; figure D is a machine gun complete with a 

"button that stops the machine" and a "ray" ( ?) that makes the 

bullet "; figure E is a machine that makes lightning" (how ?) "push 

the button "; and figure F is a "machine that makes munsters" 
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equipped with a button and a munster. With the KT the subject was 

only moderately (0) fluent but scored the same as IFT for the other 

traits ( high ( +) originality and elaboration and moderate (0) for 

penetration). His structures include : a complex "town" with many 

different buildings and "signs "; blocks stacked haphazardly on the 

arc; a train complete with a tower, a bell, and two sidewalks (one 

for "big people to walk on" and the other for "little people"); a 

bridge with piles of blocks on top; and finally a "blast off bridge" 

which he described with a great deal of animation as to (things) 

blast off. 

Subject N is highly (1) fluent, original and able to penetrate 

but moderately (0) elaborate. Figure A is indirectly closed; figure 

B is a pair of rabbit ears; figure C a clothes line; figure D a head 

and a neck (no face); figure E a head, two necks and two arms; 

and figure F is a door and a window. With the Kaleidoblocs subject 

N was moderately (0) fluent and scored high ( +) for the other three 

traits. His structures include a complex (house) structure; his 

name (see Appendix B, 13, d); a boat; a "ship on the moon - -a man 

is looking out... the man thought that (part of the structure) was a 

mountain... it was a monster "; a bridge; a man going water skiing; 

a boat with a "road" to a man to go skating; he begins "shooting 

missiles" and knocks the structures over; builds a boat with a tent 

on top; and then builds two high tower structures. 
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Subject P, in terms of IFT, is highly ( +) fluent, original and 

able to penetrate, but moderately (0) elaborate. Figure A is a bed; 

figure B a snowman (with legs) and a pair of roller skates is off to 

the side; figure C is a ribbon (see Appendix B, 12, c); figure D is 

a "happy" (smile) "turn it upside down and it is a sad ", and another 

bed; figure E is closed with a "six" on the end; and F is a design 

with a "box ". Subject P's Kaleidobloc results are highly ( +) original 

and elaborate, but she was moderately (0) fluent, and able to pene- 

trate. She built a house; a complex building (see Appendix B, 11, b); 

a slide; and made many different small structures of three or four 

blocks "blocks and bridges" and formed all into a flat design. 

Subject X scored high ( +) in every area for IFT. Figure A 

is a house though different from the example; figure B a valentine 

with an elaborate face; figure C another house though an unusual 

use of the figure; figure D an apple with seeds inside; figure E 

is a boot (see Appendix B, l 1 , c); and figure F is the letter "Y" with 

her name drawn incorporating the letter. Her KT work was much 

poorer. She made several towers and bridges, some were unique 

in design and well balanced. 

Subject BB, who according to the ranking on Table 7 and 8 

is most creative, scored low ( -) in penetration and high in every 

other area of IFT. Figure A is a design; figure B a bird (see 

Appendix B, 12, b); figure C a design; figure D an apple with seeds 
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and a worm; figure E a kite with a tail and strings which lead to 

a boy flying the kite; and figure F is a "fighter" airplane with roc- 

kets which is flying over a tall mountain complete with cave, ladder 

(to cave), tree and a house. Subject BB scored high ( +) in every 

area for the Kaleidobloc Task. He built 25 structures: several 

houses, a kite; airplanes (see Appendix B, 13, b); some unnamed 

simple structures; a bridge; a zoo tent; a train; teeter- totter; sev- 

eral more houses - -all different; a cemetary; church; a boys' club; 

and he left up at the end a scene of many buildings, houses, etc in 

which he used all of the blocks. Structure details were described 

and actions dramatized. 

The noncreative subjects will now be considered. There 

appears to be creative potential in these subjects, particularly 

subjects C, D, and E who did rank higher than subjects F and S. 

Subject C rated low ( -) in originality and elaboration on the 

IFT and moderate (0) in other spaces. Figure A is simply encircled 

and called a house; and figure B is closed to make a valentine, a 

"knot" is drawn in the indentation of the heart "so no one can see 

what I have done" then the drawing is scribbled out as are most of 

the rest of the drawings. Figure C is encircled with one relevant 

line; figure D is extended and closed with several relevant lines 

(see Appendix B, 5, b); figure E is left as is; and only two related 

lines are added to figure F. Subject C displayed moderate (0) 
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fluency, originality, and penetration on the Kaleidobloc Task and 

no ( -) elaboration. She built several compact structures similar 

in design, "houses ". To some of these houses gates are added which 

open and close as the blocks are moved through. The arc is named 

a "teeter -totter" and the triangles are "little Christmas trees ". 

Through the test subject C talked to the blocks telling them that 

they are "wiggly ", and need to "stay up there ", or "don't fall off ", 

and "don't go... because you have to wait until I open the gate ", etc. 

Subject D is moderately (0) fluent, original, and elaborate and 

showed little (-) penetration for IFT. Figure A is closed; figure B 

(required a second example) became glasses complete with eyes, 

nose, mouth, legs, and feet (no head); figure C a kite; figure D 

an animated balloon; figure E a "people" and figure F an animated 

kite. On the side of each drawing he "wrote" an identical thing 

which means "I made it ". On the Kaleidobloc Task he was low (- ) 

in fluency and penetration and moderate (0) in originality and 

elaboration. He worked for five minutes manipulating the blocks 

and finally arranged most of them in a straight flat pattern and was 

through. When retested he made an elaborate tower structure (see 

Appendix B, 11, c) then arranged most of the blocks in a. flat pattern 

similar to the structure he made on the first trial. He put the arcs 

together compactly as the "ocean' and indicated he was through. 

Subject E scored low ( -) in originality and elaboration, 



87 

moderate (0) in fluency and high ( +) in penetration in IFT. Figure 

A is encircled, with a few related lines, one being a "flower "; 

figure B (required a second example) is similar to previous; figure 

C is the addition of only one related line and another "flower" out- 

side the figure; and figures D, E, and F are closed only. On the 

Kaleidobloc Task, subject E scored low ( -) in fluency and originality 

and moderate in elaboration and penetration. Subject E made a 

basic arc structure; a complex flat "icky building" (why is it icky? ) 

"because I don't like it." Arcs along this structure become a ramp 

where (people) "walk up and down ". On the second trial he simul- 

taneously composed two flat structures using every block; one is 

"where you slide down (on the arc) and the second is a building. 

Subject F scored low in every area of IFT. Figure A is 

closed (''window''), outside is a cross ( "airplane "); figure B is 

closed and the same airplane is added to the outside of the figure; 

figure C is slightly extended and the airplane is included; figure 

D is closed ( "rock ") and the airplane figure this time is a "bomb "; 

figure E and F are closed with the airplane added to the side. With 

the Kaleidoblocs he showed moderate (0) originality and was low ( --) 

in every other trait. He built a flat semi - compact structure (laughs 

about it "here is a big one'') which includes a tower, an arc which 

is a "bridge ", "water`' is designated and two arcs are put together 

( "a funny one"; Much time is spent by the subject manipulating 
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the blocks. 

Subject S scored negative in every area of the IFT. She had 

no ideas, simply closed figure A and B, added unrelated lines to 

figures C and D, closed and filled in figure E and added a few re- 

lated lines and filled in figure F. In the block building she was 

moderately fluent and negative in the other area. She did much man- 

ipulating, all structures are flat with little more than a basic design, 

most are color groupings. 

The qualitative comparison of the above extremes suggests the 

conclusion that the tests give valid results. 
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CONCLUSION 

The purpose of this study was to determine if personality 

traits relevant to creativity in adults are measurable in four year 

old nursery school children. These traits are the intellectual ap- 

titude abilities of figural fluency, elaboration, originality and pen- 

etration and the non -aptitude traits of curiosity and autonomy. As 

a result two instruments appear useful for measuring the intellectual 

aptitude traits of creativity while information concerning the two 

motivational traits has been discussed. 

The intellectual aptitude traits were measured by the Incom- 

plete Figures Task and the Kaleidobloc Task, which are independent 

measures of the subject's individual response to a creative situation. 

A definite value of both tasks is their initial appeal and ability to 

maintain the interest of the subjects. The distribution of raw scores 

of both tasks was indicative that the instruments discriminate in the 

measurement of the abilities of the subjects. Reliability is suggested 

as the scores of some of the traits approach a normal distribution. 

The distribution of scores indicated that the Incomplete Figures 

Task is a discriminative measure of penetration, elaboration, and 

originality. Although the conclusion for originality is qualified be- 

cause the scale used for scoring the trait was limited the results 

indicate that the scale could well be enlarged for a similar population. 
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As the measurement of figural fluency is restricted by the instru- 

ment, the spread of scores for this trait was narrow. 

The distribution of scores indicate that the Kaleidobloc Task 

is a discriminative measure of all four traits although the conclusion 

for originality again is qualified because the scale used for scoring 

the trait was limited. The response of the individual subjects, who 

appeared to lack ideas as to how to handle the task suggested the 

need for improvement of the procedure of the task. A change in 

the procedure of the task was suggested as a solution. 

A significant correlation was found between the Incomplete 

Figures and Kaleidobloc Tasks which suggests validity of the two 

measures. The implication for future research is that factorial 

validity might be achieved. 

The procedure and scoring of the curiosity task is satisfactory 

and no changes are suggested. The range of scores (restricted by 

the instrument) is narrow which limits interpretation that can be 

placed on any correlation of curiosity with other traits. However, 

as there was no correlation between any of the traits of the curio- 

sity task the implication is either, that there is no relationship be- 

tween an interest in the unknown and /or creativity at four years of 

age in such a population, or that the instrument is not a reliable 

and /or valid instrument of measurement. Further research need 

be undertaken to determine the validity and reliability of the 
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instrument. 

The distribution of scores for the autonomy rating scale was 

discriminative suggesting reliability of the measure. No correlations 

were found between autonomy or any of the other traits. It is con- 

cluded that autonomy, as measured by the rating scale, is not re- 

lated to creativity. This is due in part to inadequacies of the scale 

concerning the dependence of the subject to the teacher. Otherwise, 

the scale appears to be valid, and some reliability is indicated by 

the distribution of scores. It is hypothesized that autonomy is not 

relevant to creativity at f our years of age because the concept of 

autonomy includes not only independence, but sociability, conformity, 

and intolerance to disorder, some of which have been found on the 

adult level to inversely related to creativity. 

A minor item of significance revealed by the autonomy scale 

is that the highly creative subjects seek teacher response for their 

performances and accomplishments more than the noncreative sub- 

jects, implying that the creative subject, who expects a favorable 

response, feels his ideas are worthwhile. This leaves a question 

to be answered by further research. 

It is obvious that there are many other questions left unan- 

swered, but this is to be expected for an exploratory study. How- 

ever the results lead to conclusions which form a basis for further 

study. 
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With the suggested changes made in the procedure and scoring 

of the Incomplete Figures and Kaleidobloc Tasks, the instruments 

appear highly useful as measures of creativity in four year old 

children. Conclusive research is needed to determine the reliability 

and validity of the instruments. Similar yet independent measures 

need to be developed so that factorial analysis can be undertaken to 

isolate individual traits of creativity in four year old children. 

Longitudinal studies are also needed to determine if the traits 

measured in preschool children are, in fact, the same traits rele- 

vant to creativity in adults. 
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APPENDIX A 

Parents permission request form 

Dear Parents, 
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I am a graduate student completing a master's degree in child 
development. I would like permission to have your child participate 
in research that I shall soon conduct. I have three simple tasks 
which, it is hoped, will identify some types of creativity in four 
year old children. I plan to participate with the children in their 
activities for a week or so to become acquainted with them. Then 
each child will have opportunity to participate in the tasks. Each 
task is a simple game -like activity similar to many of the creative 
activities already available in the nursery school. 

I will be pleased to answer any question concerning this pro-. 
ject. I will be at the nursery school from 1:30 to 3 p.m. Eor 9:15 
to 10:45 a. m] the next few weeks. Or if it is more convenient, I 
may be reached at home at 752 -6908. 

research project. 

Sincerely, 

Bev Cooper 

has my permission to participate in this 

(signature) 
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APPENDIX B 

Illustrative examples for the 

Incomplete Figure and 

Kaleidobloc Tasks 
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a d 

b e 

c f 

Figure 1. Stimulus figures for Incomplete Figures Task. 

-) 
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Figure 2. Examiner's examples for the Incomplete Figures 
Task. 
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a 

b 

c 

Figure 3. Incomplete Figures Task stimulus figures of elaboration 
scoring scale. 
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a 

KAN 

b 

c 

Tent 

Figure 4. Incomplete Figures Task illustrative examples of 
elaboration score zero (0). 
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Shoe 

Figure 5. Incomplete Figures Task illustrative example of 
elaboration score one (1). 

a 

b 

c 
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a 

Sling shot 
b 

Window 

Figure 6. Incomplete Figures Task illustrative examples of 
elaboration score two (2) 

c 
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line connecting bottom of water with top 

thing that gives 
out the water 

eye 

baby whale 
"spo t"- but no 
eyes he hasn't 
grow eyes yet 

Whale 

baby fish 

munster button 

Machine that makes munsters 

Figure 7. Incomplete Figures Task illustrative examples of 
elaboration score three (3). 
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Flower 

leaves 

dirt 

grass 
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4{ J 
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e, 
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Boat 

House 

Tower 

Figure 8. Kaleidobloc Task illustrative examples of elaboration 
score zero (0). 

a 

c 
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a 

Boat 
b 

House 

c 

Tower 

Figure 9. Kaleidobloc'Task illustrative examples of elaboration 
score one (1). 
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a 

Boat 

b 

House 

c 

Figure 10. Kaleidobloc Task illustrative examples of elaboration. 
score two (2). 
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motor pedal 

this is what they pull the string 
out of (string to anchor) 

Boat 

House 

Straws and flats around 
base are front door, back 
door, and 2 side doors 

Tower 

Triangles are fence 

Figure 11. Kaleidobloc 'Task illustrative examples of elaboration 
score three (3). 
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ancho CO 

111111j1 
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-Chimney 



110 

a 

bed- t 
play fi., 
room / 

toys 

Inside of 

Stimulus 

kitchen 
table 

.. z ,.. 

i itchen 
1 

'b 

feet 

Q 

_wing ' -tail 
Bird 

Figure b 

stove . = -- 
wing - 

Stimulus 

III 
house House 

Figure a 

c 

Stimulus 

d 

pants 

sock 

Stimulus 

ground 
i 

\ I 

IIIF 
buttons 

Boot 

Figure 

Ribbon 

Figure c 

Figure 12. Examples of novel or clever results from the Incom- 
plete Figures Task. 
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a 

, 

b 

4k 
SI 

Sailboat Airplane 

c d 

\f/ 
1 Tffi 

4:7' 

r r 

Sea Monster Name 

Figure 13. Examples of novel or clever results from Kaleidobloc 
Task. 



APPENDIX C 

Teacher questionnaire for autonomy score 

Name of child 

Please check appropriate column 

1. Does the child "hang around" the 
teacher and initiate play with her. 

2. Does the child touch or lean 
against the teacher. 

3. Does the child show off in front 
of the teacher. 

4. Does the child invite the teacher 
to watch self. 

5. Does child show the teacher his 
accomplishments. 

6. Does the child ask for unneces- 
sary help. 

7. Does the child need to be re- 
minded to eat his food. 

8. Does the child need to be re -- 

minded to remove his wraps. 

9. Does the child need to be re- 
minded to wash his hands. 

10. Does the child rely on adult help 
to settle difficulties. 

11. Does the child appeal for adult 
help in a minor injury. 

12. Is the child unable to function 
happily alone when excluded by 
the group. 

often 
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sometime 
seldom 

or 
never 



Teacher questionaire for autonomy score (cont. ) 

Please check appropriate column 

13. Does the child depend on others 
to initiate play. 

14. Is the child unable to handle an- 
other child's unfriendly advances 
in an acceptable manner. 

15. Is the child concerned with who 
likes or dislikes self and others. 

113 

often sometime 
seldom 

or 
never 
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APPENDIX D 

Designs for Curiosity Task 

Known Designs Unknown Designs 

2 

3 6 

Adapted from Family Circle Vol. 69. November 1966. p. 18. 
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11 P4 
OM 


