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A B S T R A C T 

To ascertain the effects of creativity 

enhancement intervention on the creative potential 

of students, a sample of 68 male students, study-

ing in Class TX of a llindi medium Government 

School of Delhi were assigned ra~domly to experi-

mental and control groups respectively. A pretest-

posttest experimental control group design was 

used. 

To achieve the gbjectives of the study it 

was hypothesized that there may be no difference 

in the composite creativity scores, in the verbal 

creativity scores and in the nonverbal creativity 

scores before and after the intervention program 

and further there may be no difference in the scores 

of students on the fluency, flexibility and origi-

nality factors of creativity before and after the 

creativity intervention program. 

Instructional materials in the form of 

activities/exercises were specially prepared by 



the Researcher as a part of the creativity inter

vention program in an effort to enhance the crea

tive thinking abilities of the students. 

Four subtests of the Passi's test of crea

tivity were used, three of which were verbal and 

one was nonverbal. All these tests were adminis

tered before the start of the intervention program 

and once again 3 months after the intervention 

program. 

Results indicated that the intervention pro

gram was effective in fostering the creative 

thinking abilities of the students,particularly 

the verbal creativity of the students. The inter

vention program was not significantly effective 

in fostering the nonverbal creative thinking 

abilities. 

Results also imply that the creativity inter

vention program had a significant positive effect 

in enhancing the fluency.a11d flexibility factors 

of creativity, while the originality factor was 



not as sensitive to fostering effects. Further, 

the findings show that the treacment had a signi

ficant effect on the enhancement of verbal fluency, 

flexibility and originality components of creati

vity, and was not as effective in enhancing the 

nonverbal fluency, flexibility and originality 

compQnents of creativity. 

The results of the study have thus shown that 

creative thinking particularly verbal creative 

thinking can be enhanced in children by devising 

suitable creativity intervention program. 



0 ' As spring 

agitates the earth 

to bestow greenery, 

blossoms and gentle breezes on it, 

So is man, 

shaken and endowed 

14hen he becomes 

a\vare of the 

creative force in him' 

Johann Mayrohofer 
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I N T R 0 D U C T I 0 N 

Creative people are essential prerequisite for the 

development of a society. Creativity is needed in every 

strata of society, in every walk of life - wh~ther it is 

a govern1nent institution, or a factory; hospital or uni-

Creativity is a complex factor which has been studied 

by numerous Educationists, Researchers and Psychologists. 

The fjndings of the research endeavours have led to the 

identification of a large number of factors which constitute 

as well as influence creativity. 

The recent attempt to define creativity has been by 

Isaksen and Treffinger (1985) who define creative thinking 

as 'making and communicating meaningful new connections; 

thinldng of many possibHi ties; think i !lg and experiencing 

in various ways and using different points of vieH; 

thinking of Itt~~>· and unusual possi b i lit iPs and genera ling, 

und selecting alternatives'. 
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However, the concept of creativity remains more or 

less the same indicating that it is a ~uman resource 

which can be used in a variety of ways to overcome many 

existing problems as well as discover new and better 

methods of living. There are numerous factors which have 

provided impetus to the growing interest ln the field of 

creativity. The following points have been identified 

as rationale behind the desire to better understand the 

concept of creativity. 

1. Discover new and better ways to solve problems-

Our world is under stress from pollution, 

over population, starvation, terrorism and the 

threat of nuclear war. To cope with these 

problems of global magnitude and importance, 

the human race has to utilize every ounce of 

its creative imagination. There is an urgent 

nee9 for creative, new, effective solutions to 

problems in the domains of human endeavour. 

2. Development of Society-

Another reason often given for the increa

sed interest in creativity is its role in 
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the preservation and growth of society 

(Rogers 1959; Torrance, 1962; Isaksen,l987). 

As Toynbee (1964) so aptt y puts it, 'To give 

a fair chance to potential creativity is a 

matter of life and death for any society'. 

Creativity is a central factor in our ability 

to continue to adapt to the changing environ

ment (Rogers, 1959). Since social, economic 

and scientific progress relies upon creativity 

and innovation, it is crucial for this skill 

to be developed wherever it is found in 

society. 

3. Important aspect of Mental Health -

Creative behaviour is a necessary aspect 

of a mentally healthy life (Isaksen,1987; 

Parnes 1971). Individuals who are able to 

incorporate creativity into their lives can 

enjoy the experience of discovering, developing 

and utilising their many talents. Conversely, 

individuals who find their creativity suppre

ssed, for one reason or another, may experience 



- 4 -

frustration in attempting to maximise their 

abilities. As Parnes (1971) has noted, 'the 

person who fails to use his potential may 

become psychologically unhealthy or mentally 

ill'. Rogers (1959) has asserted that the 

primary motivation behind creativity is to 

enable oneself to fully actualise his or her 

potential. Furthermore, skills relevant to 

creativity may also be useful in coping with 

life's stresses (Torrance,1962) 

4. Rapid growth of competition in business and 
industry.-

Another reason cited (Isaksen,1987; 

Ackoff & Veragara, 1988) as support for the 

increased interest in creativity is the 

growing competition in business and industry. 

The technological developments of this century 

are a tribute to man's ingenuity and creativity. 

However, it is these same technologies which 

have given rise to global competition. 

Therefore, in order for today's organisations 
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to remain competitive it is imperative 

that they incorporate creativity and 

innovation into all business functions. 

5. Enhancing the Learning process -

Finally, the nature of learning 

requires the use of skills associated with 

creativity. ~veral scholars (Guilford, 1987; 

Taylor, 1988) have argued that educational 

programs must provide instruction which expli

citly encourage students to develop their 

latent abilities. 

The above analysis of the rationale for the study 

of creativity ~aringly points to the fact that sincere 

attempts have to be made to foster abilities which are 

involved in creative thinking. And what better place 

than schools, is available for this endeavourt' 

In the same line of thinking the National Policy 

on Education, 1986 also states 'Life in the coming 
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decades js likely to bring new tensions together 

with ~nprecedented opportunities. To enable the 

people to benefit in the new environment will require 

new designs of hun~n resource development. The coming 

generations should have the abilitt to internalize 

new ideas constantly and creatively. All this implies 

better education'-. It implies an educational system 

that encourages the student to think for himself, to be 

creative and to have the courage to examine critically 

new ideas. 

But one of the oft-repeated criticisms of 

classroom teaching today is that it affords little 

scope for creative work by the students. It is 

commonly observed that our system of education is 

highly institutionalized, rigid and tradition bound. 

The load of academic studies, the number of text 

books, the homework and preparation for tests and 

examinations are a real 11egation of what education 

should be. Due attempts have not been made to 

contribute to the growth of creative talents in 

schools. 
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Guilford (1970) provided support for the view 

that the schools are important environments to foster 

the deliberate development of £reative learning. lie 
~\ 

states: 

'If we look to education 

of intellectual skills, 

~foster oevelopment 

the implications of 

all this should be obvious. If we want to 

produce skilled problem solvers we should see 

that individuals encounter the experiences 

that will exercise the functions in all 

categories' 

This includes divergent thinking abilities in 

addition to the convergent thinking abilities. 

Creative thinking is both a skill and an innate 

ability. The skills can be developed and the innate 

abilities can be stimulated and nourished through 

education and training. Research supports the view 

that creative learning can be enhanced. (Torrance,l972; 

Reese, Parnes, Treffinger & Kaltsounis, 1976) 

Mansfield, Busse & Krepelka, 1978, Rose & Lin 1984). 
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If development of creative potential is to be made 

possible through the process of education, it is essential 

that suitable classroom teaching materials are used. 

Instructional material have to be developed to provide 

suitable experiences and manipulation of the environment to 

the extent possible by students to nurture their creative 

thinking abilities. Covington (1968) has given two 

approaches for the development of the instructional material. 

The traditional one is to teach in such a manner that the 

student will come to act creatively in a number of different 

subject matter disciplines. Another contrasting, yet 

complementary possibility, is to teach for a number of 

cognitive skills fundamental to all creative thinking and 

then show the student how such generalised skills can be 

applied in specific subject matter areas. This latter 

strategy carries with it the implication of developing 

instructional materials whose subject matter is the creative 

thought process itself. It is this approach which was 

followed by researchers like Parnes, 1967; Feldhusen, 

Bahlke & Treffinger, 1969; Cayington, Crutchfield, Da~ies 

& Olton, 1974; Kati~ar, Jarial & Sansawal, 1981 & Passi, 1989. 

and is being explored in the present study also. 
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Creative behaviours can be encouraged in the teaching 

of any subject through the use of certain basic creativity 

enhancement techniques. 

Covington (1968) researched the effectiveness of 

creative learning and provided support for it being a 

central concern for education. 

The nurturing of the creative thinking skills should 

assume a central place in the curriculum, not a secondary 

or incidental one. Training of these skills should not 

be subordinated to the overriding demands of subject matter 

acquisition, but should be dealt with directly. The process 

of creative thinking is to be nurtured in its own right and 

yet in such a manner as to be fully coordinated ·~ith the 

other more traditional, content - centered curricula. 

Integration of creative thinking within all curricular 

areas seems to offer the ultimate challenge to educators. 

In the present study an attempt has been made to develop 

instructional materials as a part of the creativity enhance

ment program. These include certain basic techniques 

(elucidated in the Methodology Chapter) which can be used 
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either exclusively or incorporated in the subject 

curriculum. These fundamental skills can be adapted to 

almost any subject matter content at any educational 

level to increase the chances that they will contribute 

to the creative development and functioning of the students. 

- * * * * -
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CHAPTER II 

This chapter endeavours to integrate the liter-

ature pertaining tothe topic under study. 

Researches in the field of creativity can be 

widely addressed to four areas of investigation viz., 

a. Concept of Creativity 

b. Measurement of creative potential 

c. Relationship of creativity to other 
variables. and, 

d. Development of creative potential. 

CONCEPT OF CREATIVITY 

Creativity is referred to as, 'man's capacity to 

produce new ideas, insights, inventions, or artistic objects 

which are accepted as being of social, spiritual, aesthetic, 

scientific or technological value' (Harre & Lamb, 1986). 

This emphasizes novelty and originality in -the production of 

new combinations of familiar patterns, as in poetry or music 

or reorganisation of concepts and theories in sciences. 
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However, unconventionality or a lunatics ravings do not 

come under the category of creativity. The product must be 

given recognition positively or negatively by people of 

importance even if they initially reject and do not 

appreciate the same until later. 

Traditionally, creativity was considered a rare 

and mysterious phenomenon, occuring mainly in a few outsta

nding genuises such as Da Vinci, Mozart or Einstein,although 

it was realized that many others, though, generally more 

mediocre artists or scientists also produced occasional or 

minor creative works. The present trend, however, is to see 

creativity as spread through almost:the entire population, 

though varying in degrees. It is indeed well known 

and experienced by many that at times a dramatic play of the 

young child appears as imaginative and creative as a master 

production from well known creative artists. Indeed creati

vity may perhaps be even observed in young animals at play 

or among chimpanzees who, according to Kohler (1925) display 

inventive thinking or "insight". 

Inspite of the importance of creativity for the 



- 13 -

individual, society and the nation it is strange to note 

that no universal definition of creativity is available. 

There are many definitions, each emphasizing a different 

facet of creativity. 

Morgan (1953) published 25 definitions of 

creativity as seen in the literature. The definitions 

emphasize either one or a combination of four aspects -

process, person, press and product. 

Definition in terms of 'person' refers to the 

person who creates, i.e. in terms of physiology and tempe

rament including attitudes, habits and values, According 

to Guilford (1963), "it is a combination of aptitude factor 

and disposition that enables a person to use his importance 

in novel ways". 

Definition in terms of 'product' refers to 

creativity expressed in action. According to Israeli (i946) 

Drevdahl (1956) Stein (1962) and Kavolis (1964), "Creativity 

is the capacity· of the individual by which something new 

is produced, an idea or an object including a new form or 

arrangement of old element". 
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Definition in terms of 'process' lay emphasis 

in ~orking within the psyche of tl1e creator. Torrance (1962) 

defined creativity "as a process of becoming sensitive to 

problems, deficiencies, gaps in knowledge, missing elements 

and so on, searching for solutions, making guesses or formu

lating hypotheses and possibly modifying and retesting them 

and finally communicating the results". 

'Press' means the interaction between human beings 

and their environment. It is the effect of environment that 

initiates the individual for certain creative activities. 

Brien et.al (1953) define it as, "the process of manipulating 

the environment, the environment which results in the 

production of new ideas, patterns or relationships". 

Rogers (1954),definition of creativity includes 

all the four concepts. According to him, "it is the emergence 

in action of a novel relational product , growing out of the 

uniqueness of the individual on the one hand and the materials, 

events, people or circumstances of his life on the other''· 

Creativitv and its related Theories 

Several theories ~ave been advance<! to describe the 
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nature of the creative process. These theories vary widely 

in their scope and methods. Gowan (1972) classified the 

theories into five groups. 

(a) Psychoanalytic approaches 

The psychoanalytic view of creativity stems 

from the extensive work and influence of Sigmund 

Freud, who was of the viewpoint that, there was 

very little quantitative difference between the 

creative process and neurosis, except in the way 

the creative artist was successful at using un

conscious, primary process material to gain 

personal gratification. Freud (1920) saw a 

temporary ~break'' in reality as necessary for 

the creative artist, although the person would 

not completely or irrevocably lose contact with 

reality. For Freud, the individual's creativjty 

originated in conflicts arising from the tension 

of the conscious, rea~ity bound processes with 

unsatisfied unconscious biological drives. 

Subsequently, many psychoanalysts shifted 

away from the traditional Freudian view point and 



- 16 -

placed the locus of creativity in the 'preconscious' 

rather than in the 'unconscious'. Kri.s (1952) empha

sized 'regression in the service of the ego', and 

Kubie (1958) stressed the importance of the 'precon

scious' material which can become conscious very easily 

and under conditions which frequently arise - in the 

creative process. 

Another approach to the study of creativity 

stemming from that of Freudian tradition was that of 

Jung's (1928) work on the aesthetic process. The latte~ 

made a significant contribution to the study of creati

vity in reference to the aesthetic process. He pointed 

out that great works of art cannot be seen solely as the 

result of personal experiences or cognitive mechanisms 

but as the transcending of the collective unconscious of 

the individuals over their limitations, which in turn 

provides the psychological medium to release creativity. 

Thus, Jung's collective unconscious could be considered 

analogous to Freud's primary processes. 

(b) Cognitive, Rational and Semantic Approaches: 

This group of theories views creativity as 
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rational, set largely in the cognitive domain, with 

an emphae1s on semantic or verbal concepts or asso

ciations. Although there is usually considerable 

interest in defining phases or stages of the creative 

process in this group most of these theories also 

stress the products of creative thinking and problem 

solving. Early theories were largely concerned with 

identifying steps or stages in the creative process, 

such as preparation, incubation, illumination, and 

verification (Wallas, 1926). However, in the cognitive 

Rational and semantic theories, several specific 

approaches appear to be included. These are -

(i) 

(ii) 

(iii) 

(iv) 

Creative Problem Solving (eg. Osborn, 

1963; Parnes, Noller & Biondi,1977) 

Cognitive abilities (eg. Guilford, 

1967; Torrance, 1974) 

Associative theories (eg. Maltzman, 

1960; Mednick, 1962; Koestler, 1964) 

and 

Gestalt theories (eg. Wertheimer, 1945) 
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(i) Creative Problem Solving -

This approach consists of five steps 

for creative action which are: fact finding, 

problem finding, idea finding, solution 

finding and acceptance finding. 

(li) Cognitive Abilities Approach -

Was put forward by Guilford (1967) and 

Torrance (1974).Guilford's structure of inte

llect presents five mental operations.: four of 

these namely cognition, memory, convergent 

thinking and evaluation are in one way or 

another included in prior theoretical models to 

which he added a fifth dimension that he calls 

divergent thinking. The operation of divergent 

thinking as a mental activity, is linked with 

the creative process. The definition given by 

Torrance has described the stages of creativity 

and he had in~luded flexibility, originality 

and fluency and elaboration. 

(iii) Associative Theories (Naltzman, 1960; Nednick,1962) 

The association theorists believe that 
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creativity resulted from the number and 

unusualness of associations. 

(iv) Gestalt Theories (Werthei~er, 1945) 

Emphasized that the structural fea

tures of a problem ultimately determined 

the restructuring process that lead to solu

tion. 

(c) Personality and Environmental Approaches -

Many theorists have emphasized the affective 

nature of creative talent, rather than the cognitive 

abilities. These theorists are concerned with the 

personality traits or characteristics of the creative 

person. Within this group, theoretical concern 

focussed more on the nature of the person (and differ

ences among people in comparison to highly creative 

individuals with their less creative peers) and less 

upon the processes or products of creative thinking 

and problem solving. 

Within this group are theories emphasizing 
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personality characteristics (eg. Anderson,l959; 

Barron, 1972; Mackinnon, 1978) and social and 

environmental influences (eg. Stein, 1953; 

Crutchfield 1962; Eisner, 1964) that lead to 

creativity. 

(d) Mental Health/Psychological Growth -

Many approaches to creativity stress human 

potential for self realization, personal growth 

and fulfillment. They share with the personality 

theorists a concern for the person and an affirmative 

or positive conception of creativity. \.Ji.th the 

cognitive theorists they share a concern for openness 

and flexibility - processes in promoting creative 

behaviour. Theories in this general category include 

self actualization approaches (eg: Rogers, 1954; 

Maslow 1959) 

(e) Psychedelic Approaches -

Psychedelic derives from the Greek meaning 

"mind-manifesting",. It is used in this general 

and neutral sense. These approaches to creativity 
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emphasize the importance of expanding the aware-

ness or consciousness of the mind, helping the 

person to be more creative by opening vast new 

horizons of untapped resources and experiences. 

A fundamental assumption underlying these theories 

is that most people seldom or never tap the most 

potent, ~reative dimensions of the mind, they learn 

from early childhood to restrict their experiences. 

However, extr-aordinary uses of the mind are 

considered to be potentially very important to the 

person. Through such awareness the possibility 

exists for positive psychological development 

(Weil, 1972; Houston 1°73). Nevertheless, there 

appears certain disagreement about how alterations 

of consciousness can and should be attained and how 

effective and morally sound and efficient are the 

various methods which are used for these purposes. 

Also some (eg. Barron 1069; 1iarman 8, FardimCJn 

1970) have demonstrated the use of chemical drugs 

to produce changes in consciousness and it is argued 

that drug inducing alterations could well provide 

a direct path to creativity. 

' \\ . 
't 

\ "'· ' . 
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Levels of Creath il_y_ 

Creativity 3s any other ability,functions at different 

levels. Ghiselin (1954) classified creativity into two 

broad levels: primary and secondary. Primary creativity 

"alt~rs the universe of meaning itself by introducing in it 

some new element of meaning or some new order of significance, 

or more commonly both''. Creative action at a lower level, 

i.e. the secondary level, brings about further development to 

an established body of knowledge. 

Eisner (1964) had described four levels of creativity 

which included boundary pu~ing inventing, boundary breaking 
• 

and aesthetic organising. 

According to Taylor (1971) there are .five levels of 

creativity. Out of these, the first two vit. expressive 

spontaneity and productive skill were a kind 'of preparation 

for creativity and the last three which included inventive 

ingenuity, innovation, flexibility and emergent creativity 

were the ones through which creativity generally had 

expression. 

Treffinger (19AO) proposed a practical mode for 

describing three different levels of creative lenrning, 
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with consideration of both cognitive and affective 

dimensions at each level. The three levels Here 

divergent functions, complex thinking and feeling proce

sses and involvement in real challenges. 

CREATIVITY AND HEASUREHENT 

Among the foremost psychologist,s who contributed a 

great deal towards the measurement of creativity were 

Guilford (1967) and Torrance (1966). Generally their 

measure~ gave major roles to creative thinking abilities 

which included 'fluency' or the ability to think about a 

number of ideas, 'flexibility' or the ability to think 

about a number of categories of ideas, and'9I.!Jt~nality' 

or the ability to think about unusual and uncommon ideas. 

They also included in creativity, the concept of 'elaboration' 

which was the ability to think about the complete details 

of an idea; and finally creativity, also involved 

'evaluation' which was the ability to think critically 

about an idea. 

Torrance (1966) attempted to measure these abilities 

through the presentation of seve~al complex tasks designed 
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to trigger the expression of these several abilities. 

Simultaneously, Guilford (1967) attempted to measure 

divergent thinking abilities by using a test format which 

generally required the subject to respond to many a 

stimuli, each setting out to measure a specific compo

nent of the structure of intellect model. 

Other tests of Creativity include those developed 

by Wallach and Kogan (1965), Minnesota Tests of Creative 

Thinking; sounds and images test of originality etc. 

In the Indian context, the first evidence of research 

in creativity had been mainly in the form of test construe~ 

tion. t~hdi (1973), Passi (1979), Kaul (1974) and Rama

Chandrachar (1975) developed tests or batteries of tests 

to identify and measure creative abilities. These tests 

developed in India had given the necessary initial impetus 

to research in this field. The tests of scientific 

creativity were developed by Jhag (1979) and Shukla (1980). 

Relationship of Creativity to other Variables 

Creativity l1as been related to a number of 

variables. 
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Creativity and Intelligence 

The study of relationship between creativity and 

intelligence has always remained a focus of attention 

among the researchers. 

The first systematic study that was especially aimed 

at laying dowr1 a clear cut distinction between intelligence 

and creativity was by Getzels and Jackson (1962). Their 

study revealed that creativity and intelligence were 

separate modes of thinking, which results were substantiated 

nearly two decades later hy Joshi R Joshi (1986). 

A positive relationship between creativity and 

Intelligence had also been reported by many (Rawat and Agarwal 

1977;Singh, Mathur and Saxena 1977, Patel & Joshi 1978, 

Qureshi, 1980; Reddy & Reddy, 1983) On the other hand 

a negative correlation between the two variables was also 

obtained in certain research studies (eg Mehdi, 1077; Jarial 

& Sharma, 1980). 

Despite many studies relating creativity to Intelligence 

there has been no consistent trend of positj_ve relationship 



- 26 -

between these two factors. High degree of speculation is 

observed regarding the type of tests used and the nature 

of sample studied. 

It may be felt that creativity of certain kind may 

be highly related to Intelligence, while creativity in 

certain areas may not be so highly related to Intelligence, 

and that some Intelligence is essential for the production 

of cultural, scientific technological and artistic innovation 

(Sharma , 1980) . 

Creativity and Personality 

Do creative persons possess distinct personality 

characteristics? Beginning with this assumption at the 

outset, clear differences in the personality profiles 

between high and low creativity have been reported by 

Nair (1975), Bhattacharya (1978) and Muddu (1980). 

Paramesh ( 1 070) reported sign if ic;:t n t rl iff erence 

between high and lmJ crcati vc adolescent boyr-; in body image, 
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barrier characteristics and also on theoretical and 

aesthetic values, but no difference in introversion, 

extraversion and neuroticism was observed. 

Nathm.;at (1 CJ77) also reported no differen'ce in 

high and low creative adolescent boys in ~nsecurity -

security feelings, neuroticism as well as ce~tain 

neurotic manifestations, but reported significant 

di~ference in ego strength, body image, penetration 

characteristics, etc. 

Srivastava (1982) reported a positive relation

ship between the scores of creativity and those ,of 

different personality factors., 

As regards the relationship between creativity 

and adjustment, Nair (1975) found differences in adjus

tment variables between creative and non-creative high 

school students. 

No significant differences in home, health, social 

emotional and school adjustment between high and low 



creative adolescent boys were reported by Nathawat (1977). 

Singh (1979) on the other hand reported a positive 

and significant relationship between creativity and total 

social and educational adjustment among school students. 

Gupta (1981) recently reported that students with 

high and average adjustment tended to be more creative. 

Creativity and Demographic Variables 

In a number of studies efforts have been made to 

correlate creativity with a variety of demographic variables. 

For instance socio-economic status of families has been 

correlated with creativity in a couple of studies with 

negative results (Rawat & Agarwal, 1977; Seetharam & 

Vedanayagam, 1979.) 

Jarial (1979), Asghar (1987) reported tha~igher 

socio-economic status was related to higher level of 

creativity. 

Ahmed and Joshi (1977) found that subjects from a 



disadvantaged home background scored poorly on a 

creativity test as compared to subjects from an 

advantaged home provided that the school was also 

educationally disadvantaged. In advantaged schools 

this difference was nonsignificant. 

Tentatively, it seems reasonable to infer 

from the data that socio-economic condition may be 

relevant to the growth of creativity not directly but as 

an indirect mediator introducing certain elements in 

one's life which might prove congenial or detrimental 

for creativity. 

A nonsignificant relationship has been reported for 

the relationship between creativity and sex in certain 

studies (Raina, 1971, Gakhar 1974, Gupta, 1979; Dharmang

adam, 1981; Pandey and Pandey, 1984 & Asghar, 1987). 

On the other hand,Rawat and Agarwal (1977) haJ 

reported that upto the age of 13 years, boys scored 

higher on creativ~ty than girls but after 13 years the 

relationship was reversed. 
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Dharmnngadan (1981 ) f ouncl that with growing age 

creativity increased except in figural originality and 

elaboration. 

Bharadwaj (1985) reported that age promotes 

flexibility in males but demotes it in females. The 

findings from the above research studies do not appear 

to lead to any specific relationship between Creativity 

and demographic factors such as age and sex. 

Creativity and Academic Achievement 

Studies relating creativity and academic achievement 

have shown that those who scored higher on creativity 

also scored higher marks than non-creative groups irrespective 

of sex factor. (Asha 1980) 

Srivastava and Jha (1977) found that science students 

scored significantly higher on creativity as compared to 

students of commerce. 

llowever, these findings are somewhat inconclusive and 

ungeneralizable hccause the sampling technique, methodology 
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and the procedures vary a great deal from one study to 

another and also confined to a very limited isolated 

group. 

Development of Creative Potential 

Since J.P. Guilford presented his presidential 

address on creativity at the American Psychological 

Association convention in the year l050
1

teaching and 

investigating creativity in schoo~have becdme increa

singly more common tl1an earlier. For the past 40 years 

educators and psychologists have developed various 

techniques and instructional materials to facilitate 

creative thinking. 

The following section presents studies related to 

instructional materials. 

Studies on fostering creativity have been catego

rized according to tl1c types of training program.which 

in general jnclurle the following : 

1. Productive Thinking Program 

2. Purdue Creative Thinking Program 
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3. Creative Prohlem Solving Problem 

4. Other Cr0ativity Tr<lining m:1tcrials 

5. Other Pr<Jgrams using spec i:'ll techni(jues. 

These programs are being described below: 

1. The Productive Thinking Program (PTP) 

Developed hy Cov i n[\ton and Crutchfield _in 1 CJ65 -

The PTP consists of 16 programmed instructionnl 

booklets designed lo develop general creative problem -

solving abilities and favourable attitudes towards 

problem solving. lt is presented in a mystery story 

format with students participaUnp, in solying each case. 

The PTP was written primilrily for 5th r Gth grade 

.~tudents. 

The first 0vidcncc of the program's effectiveness 

1vas presented by the developers in l <)(l'.l (Covington and 

Crutchfield. ]<:(l')), using a prc1imin;uy version of the 

PTP. Jn all ]W) subjects lvETC taken up for this study. 

The instructed ;;roup performed sjgnificantly better than 

the control ~,rour on each of the posttest measures lvhich 
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included number of problem-clarifying questions 

asked, number and quality of ideas generated and 

number of solutions achieved and various tests of 

divergent thinking. On a follow-up test five 

months later, it lvi1s found that the instructed 

group maintained its superior scores. Another study 

on Creativj t~' hy the same researchers indicateci 

marked superiority in the instructed group, but also 

showed thnt tl1r effects Here stronger at the fifth grade 

level than nt: the sixth. 

Ripple and Dacey (1067) reported less supportive 

results for PTF <ldnpted for eighth gradec-s. They 

found no significant difference between instructed 

and control groups on imagination, fluency, flexibility 

and originality. Twenty five stucients from each group 

were then asker! to solve a realistic problem. :-Jo 

significant resul t:s 1vere obtai ned, and the authors 

concluded th<JL their study gave limited support for 

nonspecific t:rnnsfer effects from the PTP to real 

problem. 
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Treffinger and Ripple (1969) studied the 

materials on a completely self-instructional basis, 

among pupils in grades four through seven. At 

all grade levels, there were no significant train-

ing effects with respect to verbal creativity or 

arithmetic problem solving. For general problem

solving measures, there was no significant difference, 

between instructed and control group pupils in grades 

six and seven. In grades four and five, howevet~ 

instructed pupils' scores were significantly higher than 

those of the controls, but this was again limited to 

only three of 20 comparisons. On the inventory of 

problem_solving attitudes, at all fourth grade levels, 

instructed pupils wcores were significantly higher 

than controls. 

In a project at the Berkeley Creativity Project, 

Wardrop etal (1969) studied 704 fifth grade pupils. 

Instructed pupils surpassed controls on 30 of 40 

posttest measures. 

Research on effectiveness of the PTP upto 1971 
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was reviewed and systematically interpreted 

by Treffinger and Ripple (1971). They identi

fied three general variables which influenced 

results concerning the program's effectiveness. 

1. The conditions under which the 

instructional materials are admi

nistered,including time taken and 

availability of supplementary 

materials. 

2. TI1e self-instructional utilization 

of the materials, or amount of 

teacher in"olvement. 

3. The criteria used to evaluate the 

effectiveness of the materials, 

cb.ffering emphasis on prorluct or 

process and degree of similarity 

between training and evaluation 

materials. 

A study hy Sporhurg (1971) hypothesized that instruc

tion with the PTP would increase converr,ent and divergent 
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thinking abilities and that there would be a direct 

relationship between a change in one and change in the 

other. These hypotheses were not supported. 

Schuler's study (1974) provided some limited 

support for the effectiveness of the PTP. 

Gold and Houtz (1984) used a modified version of 

the PTP with educable mentally retarted students aged 

10-12 years. They administered one verbal and one figural 

subtest of the Torrance tests of creative thinking (TICT), 

to sixty experimental and sixty control subjects. With 

pretest, posttestand later four week follow up. Analysis 

of covariance indicated that the experinental students 

who used the PTP outperformed the controls on the posttest 

and the retention test. 

There is a newer edition of the PTP (Covington, 

Crutchfield, flavies and 01 ton, 1972) containing 15 lessons 

to be used once a week. 

A meta-analysis conducted by Rose and Lin (1984) 
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covering five studies on PTP found that its 

greatest effects on the TTCT were on figural 

flueRcy, and c·riginality, but that effect 

sizes were small. 

2. The Purdue Creative Thinking Program (PCTP)-

This program (Feldhuscn et al, 1969) for 

students in the third, fourth, fifth and sixth 

grade level, was designed to foster the divergent 

thinking abilities of verbal and figural fluency, 

flexibility, originality and elaboration. It 

consists of 28 audiotapes with accompanying printed 

exercises. The first part of tape, contains 

specific suggestions about creative thinking and 

stresses its value. A historical story about a 

famous American pioneer follows. Each tape is 

accompanied by a printed exercise providing practice 

in divergent thinking skills. 

The first research study with the PCTP 

(Feldhusen, Bahlke and Treffinger, 1969) involved 
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265 children in the third, fourth and fifth 

grade children. The results indicated that 

the PCTP was effective in increasing children's 

creative thinking abilities on verbal and non

verbal tests of originality given at the 

end of instructiion, children who received the 

creativity instruction scored higher than 

children who did not get instruction. The 

programs were most effective in fifth grade, 

where children who were instructed in creati

vity had higher mean scores on originality, 

verbal fluency and nonverbal elaboration. No 

significant differences were found between the 

scores of boys and girls. Also, children in the 

experimental group scored signi·ficantly higher 

than children in the control group in language 

achievement. 

In a secon~tudy (Feldhusen, Treffinger and 

Bahlke, 1970) the components of the PCPT (presen

tation, stories and printed exercises) were eval

uated alone and in combination. The results were 
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extremely complex, with eight of nine post-

test variables yielding significant effects of 

treatment by grade interactions. In general, 

students receiving the various components or 

combinations of components of the program tended 

to perform better than control subjects. 

However,no component or combination of comp

onents was uniformly effective at all three 

grade levels or for all outcome variables. 

The treatments involving the printed exercises, 

alone or in combination, were most effective, but 

the exercises were accompanied by written rein

forcement for fluency and elaboration. Treatment 

conditions involving the stories also tended 

to be effective. The presentations were the 

least effective component of the program, 

A follow up evaluatio~f this study was 

reported by Speedie, Treffinger and Feldhusen 

(1971). The treatment effects reported earlier 

tended not to persist after seven months. 
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Another study (Pitts, 1975) Has concerned 

with the effects of PCTP, 'on creative thinking 

abilities of emotionally disturbed children. 

Although research was conducted with a very 

small sample, the experimental group made si~ni

ficantly higher total and verbal gains than 

the control group and also gained more on the 

figural tests. 

Alencar, Feldhusen & Widlack (1976) conducted 

an evaluation study involving 578 fourth and fifth 

graders from schools in Brazil. Two experim~ntal 

groups, on~ith reinforcement of the pupils perfor-

mance on the creative exercises and one with no 

reinforcement. Results shm,red significant diffe

rences on all creativity dimensions for atleast 

two subtests of a translation of the PCTP, with 

the experimental groups demonstrating more 

creativity.Significant differenr.es were also found 

in the comparison of the two experimental groups. 

In all instances, the group which had not been 
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reinforced scored higher than the group ~hich 

had received reinforcement. 

A study was conducted with gifted and 

regular students (Huber,l979) Treatment groups 

gained significantly more than the control groups 

in verbal fluency and originality. However, the 

gifted students performed no better than regular 

students. 

Gordon (1980) found no significant effect of 

the PCTP on the creative thinking skills of 

fluency, flexibility, and origin&lity of 4th grade 

students. 

Two studies by Jabew (1985) focused on learn

ing disabled children and the effect of training 

with the PCTP on their creative thinking on figural 

subtests. The results showed significant gains for 

experimentals over controls on figural flexibility 

and originality. 
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Shivley et al (1972) evaluated both the 

Purdne creative thinking program (PCTP) and 

the Productive Thinking Program (PTP). In 

covariance analysis, groups trained with PCTP 

were often significantly lower than groups 

trained with the PTP. Similar results were 

obtained by Treffinger, Speedie & Brun~f-: (1974). 

A metanalysis of creativity training 

programs (1984) found that in studies where TTCT 

were used as posttests, the PCTP had its greatest 

effects on figural floency,and flexibility. They 

found that the PCTP had more impact than the PTP. 

3. The Creative Problem Solving Program 

Has been developed by Parnes on the basis of 

techniques given by Alex Osborn (1963). Brainstor

ming is the primary technique used in this program • 

. Considerable support was obtained for the effective

ness of brainstorming procedures on an unusual uses 
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test for college students (Parnes & Meadow,l959) 

Similar results have been obtained in other 

research studies. (Rees, Parnes, Treffinger & 

Kaltsounis, 197o). 

Other studies also support, for the most 

part, the effectiveness of the program with 

graduate and professional students (Biles 1976), 

with foreign language student teachers (Kealey 

1977) with students of school administration 

(Shean 1977) and with business professionals 

(Fontenot, Catford 1988). 

The Rose and Lin ~leta-analysis ( 1984) 

found the CPS approach to have greater impact 

on TTCT scores than any other type of creativity 

training. 

4. Other Creativity Training Materials 

~ers-Torrance \..,7orkbooks -- '1yers and 
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Torrance (19n4, 1965, 1966) have developed 

a set of workbooks designed to foster crea

tivity in elementary school children. The 

workbooks provide practice in activities 

requiring perceptual and cognitive abilities 

presumed to underlie creativity. 

Woodcliffe (1970) found evidence for 

effectiveness of the booklet. 'Invitations 

to thinking and doing', on fifth grade 

children, but only when it was used in 

combination with inservice sessions with 

teachers. 

A study using the workbooks with 

trainable mentally retarded children was 

reported by Cherry (1973). A group of 

subjects using the workbooks showed significant 

gains in verbal divergent thinking. 

However, research on these materials 

has not heen soundly designed (Mansfield, 

Busse & K1epelka, 1978). 
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Khatena's Training Method 

Khatena's (1970) training program provides 

instruction and practice in five creative thin

king strategies - breaking away from the obvious 

and commonplace, transposition, analogy, restru

cturing, and synthesis. Khatena has presented 

some evidence for the effectiveness of his 

training materials with both children and adults 

(1971). 

5. Other Programs Using Special Techniques 

Shacke1 and Lawrence (1969) achieved success 

with a program designed to enhance verbal diver

gent thinking abilities. 

Synectics, a method often used in industry, 

employs a variety of techniques to facilitate 

two basic processes:making the strange fa~iliar 

and making the familiar strange. Kortl1 (1973) 

achieved limited success with this technique 
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while using it on college students. 

Griffith's (1988) study clearly demonstrated 

a significant improvement effect on creative think

ing of undergraduate students, resulting from 

synectics training. 

Goor and Rapaport (1977) reported promising 

results for a set of creativity games used with 

disadvantaged sixth and seventh grade students. 

Boutte (1980) studied the effects of cogni

tive behaviour modification on enhancing creativity 

of elementary children. Results show that it is 

an effective procedure for enhancing elaboration. 

Fultz (1981) achieved success in designing 

a special program for enhancing creative thinking 

skills of elementary school children. 

Results of Johnson's study (1983) indicated 

no significant differences on the test scores 
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between the experimental and control groups 

after the completion of a program to enrich 

creative thinking abilities of elementary 

school students. 

Albano (1987) studied the effect of 

training which emphasized on 'core' thinking 

processes of adults. The training was succ

essful in improving both figural and verbal 

expression of creativity. 

INDIAN STUDIES 

Indian researches regarding the development of the 

creative potential have been categorized under the foll

owing heads -

1. Special Programs for developing Creativity. 

2. Special techniques of developing creativity. 

3. Studies at Institutional level. 

Special Programs for developing Creativity 

In order to enhance the creativity levels of the 
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students, a few programs have been developed by the 

Indian researchers and their effectiveness has also 

been tried. 

Jarial (1979, 1981) prepared a program for 

developing verbal and nonverbal creative thinking 

abilities among the students of IX grade. Both the 

forms of the program (verbal and nonverbal) included 

Twenty Five lessons each. Each exercise comprised of 

2 to 6 items. The items pertaining to the verbal 

forms of program has the content from the immediate 

environment of the student i.e. home and school. The 

nonverbal form of program utilized the geometrical 

figures such as points, triangles, squares etc and 

sketches as its content. The results of the study 

indicated a significant effect of the program in deve

loping the different comp~oents of verbal and nonverbal 

creativity (fluency, flexibility, originality and 

composite creativity) 

Bhaskara (1988) prepared a program for develop

ing creativity among VI grade students. This program 

was based upon the exercises providing training to the 
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children in creativity through puzzles, riddles, 

consequences, creative problem solving, mystery plots, 

story writing, poem writing and construction of riddles. 

The program proved significantly effective in develop

ing the mean creativity scores of the students. 

Veeraraghavan and Samal's (1989) research study 

attempted to ascertain whether a structured creativity 

traianing program wotild enhance creativity in children. 

Durnin's structured creativity enhancement training 

consisting of eleven categories which included exempli

fication, problem solving, problem generation, internal 

search, external search, verification of statements, 

generation of statements about a system Application, 

modelling, construction of discovery of a system, and 

unexpected and unusual productions, was used for this 

purpose. Results showed that the program significantly 

enhanced Creativity in the students. 

Special Techniques of Developing Creativity 

Chatterjee and Mitra (1976) conducted a study t6 

find out the effectiveness of brainstorming on the 
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generation of icteas. Undergraduate students in the 

age grot:p 17-18 ye;ns were given training in brain

stopning. It was observed that this technique proved 

significantly effective in increasing the quality as 

well as the quantity of ideas. 

Gupta (1977) attempted to compare the effect of 

teaching physics to X grade students through brain

storming technique and through traditional method of 

teaching on the creativity of the students. It was 

observed that the group taught through the brainst~m

ing technique obtained higher mean scores only on fluency 

factor of seeing problems test, but achieved lower mean 

scores on fluency factor of the consequences test of 

Passi's Test of Creativity than the traditionally taught 

group. 

Nirpharake (lq77) designed his study to develop an 

integrated program of creativity training based upon the 

four vital areas of creativity viz training in cognition 

or perception, training in evaluation and appreciation 

and training in creative problem solving. It was 

observed that all the four strAtegies, as well as their 
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combination proved significantly effective in deve

loping the scores of class VIII students on the 

criterion test. 

Pillay (1978) conducted a study to find out 

the effect of the 'creative teaching method' (combina

tion of brainstormj_ng, morphological analysis and 

traditional methorl) upon the general creative think

ing abilities and creative thinking abilities in 

Geography of VIII grade students. Results showed 

that the creative teaching method did not produce 

differential effect on the general creative thinking 

abilities of students on Pass's test as compnred 

to the traditional teaching method. Thus this 

study showed that the treatment to the students in 

brainstorming and related techniques did not help 

significantly in the development of verbal creative 

thinking abilities. 

Deshmukh (1979) tried to find the effect of 

brainstorming and role playing technique in developing 

the creative thjnking abilities of grade VIII students. 

Results indicated that the technique of brainstorming 
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proved significantly effective in developing students 

scores on various components of verbal and figural 

measures of creativity as well as on composite crea

tivity, whereas the technique of role playing and 

traditional methods of teaching did not help in the 

development of creativity. Further the gains in 

students'creativity scores were not found to be effected 

by the variatjon jr1 levels of intelligence. 

Sansanwal, Sathe and Jarial 1980 investigated the 

effects of transcendental meditation on the verbal 

creative thinking abilities of IX grade female students 

of 16 to 19 years. It was observed that the fluency and 

originality components of creativity improved signific

antly after the practice in T.M. for five months, whereas 

it took nine months to improve the fle~ibility component, 

of verbal creativity, significantly. 

A study by DEPC&G, NCERT reported similar 

results (1980). 

D'limia (1981) applied the technique of brainstorm

ing for developing creative thinking ahil]ties among 

the children through the teachers. Although no stanrlard-
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ized tools were used for assessing the children's 

responses yet it was concluded that training in 

brainstorming helped the children significantly to 

think more original and divergent ideas. 

Sreelatha & George (1981) studied the effect of 

creative teaching in Biology based .on Guilford's 

structure of intellect. Only 12 adolescents of 

class IX were studied. Results jndicate the effecti

veness of creative teaching. 

Studies at Institutional Level 

A few institutions in India have taken up 

institution level projects to develop creative 

thinking abilities of their students. 

Bal Bhawan has initiated research in creative 

methodology ,programs ~nd activities. 

Passi (1989) has worked on developing creative 

thinking a~1lls in teachers through an eclectic 

approach. The enhancement program consists of a 
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number of activities which include developing the 

technique brainstorming, fluency, flexibility, 

originality, elaboration, persistency; hypothe

sizing, challenging assumptions, observation, seeing 

problems, developing alternate perspectives, substi

tution, imagery and visualization. 

The present study is based on the work done by 

Passi (1989). 

Recently Veeraraghavan (1990). has studied 

Bal Bhavan's contribution towards enhancement of 

creativity in children. Results indicate that the 

experimental group had shown significant percentage 

increase in their creativity scores after Bal Bhavan 

intervention of two months period, on the other hand, 

the control group did not shown any increase in 

their creativity scores after two months interval. 

Overview 

The review of research on creativity instructional 
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materials indicate clearly lhat it is possible, 

through direct instructional efforts to effect 

significant gains in students creative thinking and 

problem-solving a1Jilities, particularly as measured 

by divergent thinking tests (Parnes and Brunelle, 

1967, Torrance, 1972 Passi and Jarial, 1983; 

Feldhusen and Clinkenbeard, 1986). Though the effects 

have been somewhat inconsistent, these positive effects 

have been established with a variety of different 

instructional programs, in several subject or content 

areas and among students varying widely in age and 

ability. 

Criticisms of these reviews, and the basic 

assumptions of creativity training ~nd assessment have 

been made (Cronbach 1970, Kogan & Pankove, 1974). 

Mansfield, Busse and Krepelka (1978) reviewed 

creativity training programs and found them to be 

relatively ineffective. The critics raise questions 

about research methodology, test validity and the 

general working construct of creativity. 

Tannenbaum (JQ83) stated that it has not been 
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conclusively demonstrated that divergent thinking 

is equivalent to creative thinking or that scores 

on divergent thinking tests are good predictors of 

adult creativity. In addition, creativity training 

materials often involve divergent thinking activities, 

so that evaluating materials with divergent thinking 

tests becomes a case of "teaching to the test". 

Gallagher (1985) further noted that scoring better 

on a posttest than a pretest may be more a function 

of having learned what is wanted on the test, rather 

than an indication of increased creativity. Given 

these limitations, however, both Gallagher and Tanneh

baum remain positive about the use of creativity 

training materials. Gallagher points out that even 

if long term effects cannot be clearly demonstrated, 

the materials should be used for their promotion of 

open-ended activities, good attitudes about creativity 

and wilHngness to take risks and try out new ideas. 

In the Indian context, only a few procedures to 

enhance creativity have been tried ao far {Passi & 

Jarial, 1983). Hence, in the existing state of 
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. 
affairs it is not possible to form a final opinion 

regarding the adaptability or usability of a particular 

creativity development procedure. 

Creativity is a complex concept involving skills, 

motivation and attitudes which should be fostered in a 

full-time climate of acceptance and encouragement. No 

one method can be con~idered as the sole way to increase 

creativity thinking. 

Since, the review of literature in the area of 

creativity indicates a need to examine the effectiveness 

of instructional materials in the enhancement of creative 

potential of children in the Indian context, the present 

study aims to develop a creativity enhancement program 

and investigate its efficacy. 

* - * * - * 
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C H A P T E R - III 

tl_~_I_H_Q_~_Q_~_Q_g_y 

Research evidence in the area of creativity has 

pointed out a clear possibility of enhancing creative 

thinking abilities (Felhusen & Clinkenbeard, 1936; 

Mansfield, Busse & Krepelka, 1978; Passi & Jarial,1981; 

Parnes, 1967; Torrance, 1972). 

In the international perspective various methods 

and materials for training creativity have been developed 

and some of them have been empirically tested1. also. These 

procedures include ~pecial programs for developing creati-

vity (Productive Thinking program; the Purdue creative 

thinking program; The Parnes Program;Myers - Torrance 

Workbooks; Khatenas training materials) the techniques of 

creative development (Brainstorming, synectics, Attribute 

listing, Morphological analysis, role playing) and other proce-

dures involving transcendental meditation, training in creative 

appreciation, creative writing etc.These procedures have been 

developed in foreign cultures and hence seem to have a culture 

bias. 

Perusal of relevant literature reveals a paucity of 

research in creativity training in the Indian context . 
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(Buch, 1986; Tiwari & Pal, 1983). 1~e two major 

lacunae that the review of literature has highlighted 

are, firstly the dearth of the availauility of instru

ctional materials which could prove helpful in enha~ 

ncing the creative abilities of students and secon

dly very few studies (for example: Veeraraghawan, 

1981; Veeraraghawan~Samal, 1989) are available which 

investiagte the effectiveness of creativity training. 

In the present study an attempt is made to fill 

this lacunae in research by developing a creativity 

intervention program and to investigate the efficacy 

of the program in enhancing the creativity of students. 

PROBLEM STATEMENT 

To study the effect of creativity enhancement 

intervention on the creative potential of class IX 

studer.ts. 

OBJECTIVES 

1. To assay the efficacy of creativity interven

tion program in enhancing the creative poten

tial of class IX students. 
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2. To develop instructional materials to be 

included in the interventibn' program of 

creativity training. 

3. To study the rlifferential effects of 

creativity training on different factors 

of creativity viz. fluency, flexibility and 

originality . 

HYP01liESES 

The following hypotheses have been formulated -

1. There may be no difference in the compo

site creativity scores of students before 

and after the intervention program. 

2. There may be no difference in the verbal 

creativity scores of students before and 

after the intervention program. 

3. There may be no difference in the non

verbal creativity scores of students 
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before and after the intervention 

program. 

4. There may be no difference in the 

scores of the students on the flue

ncy factor of creativity before and 

after the intervention program. 

5. There may be no difference in the 

scores of the students on the flex

ibility factor of creativity before 

and after the intervention program. 

6. There may be no difference in the 

scores of the students on the 

originality factor of creativity 

before and after the intervention 

program. 

RESEARCH DESIGN 

The pre-test post-test experimental - control 

group design was employed. The research design 

is given as follows -
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R X 
~x 

y 
y 

(Experimental) 
(Control) 

The independent variables were creativity enhance-

ment intervention or no intervention. The depen-

dent variables were fluency, flexibility, origina-

lity and composite creativity scores including 

verbal and non-verbal scores on the Passi's test 

of creativity. 

SAMPLE 

In an ideal situation all factors which con-

tribute or are likely to influence the outcome of 

a study should be controlled. Since the human 

organism in his complex speciality is evasive, one 

can never hope to flthom all the variables, let 

alone control them. Therefore pragmatically there 

is no ideal situation where the study of human 

individual is concerned. However to eliminate 

the effect of possible influential variables, one 

can choose subjects so that they are as homogenous 

as possible. 
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The sample of the present study consisted of 

68 male students studying in class IX of a Hindi 

medium Government school of Delhi. The most imp

ortant factor which led the researcher to conduct 

this study in this group was the relative homogen

eity with regard to the set up and facilities avai

lable to the students at home and in school. The 

sample was homogeneous in the sense that all the 

studenohad equal opportunity for. discipline,inter

personal relations, co-curriculuyacti¥ities,scho

lastic environment, aesthetic and physical ameni

ties available in the school. The students come 

from the same locality since admission to the 

Government schools is area wise and hence are also 

homogeneous in their socio-economic background. 

Of these 68 students,34 students were assigned 

randomly to the experimental group and the remain

ing 34 students were assigned to the control 

group. (For obtaining a random assignmen~very 

alternate student on the school rolls was:·~ssigned 

to each of the two groups) The age of these stu

dents ranged from 13 years to 17 years. 
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TOOLS EMPLOYED 

In order to elicit information relevant to the 

problem at hand, the following tools were employed -

1. Passis Test of Creativity (Hindi Version) 

Consisting of four subtests (3 verbal 

and 1 non-verbal) were administered to the 

sample under study to assess the creativity 

potential including fluency, flexibility, 

originality and composite creativity of 

the experimental and the control group. 

It ,.,as also used as an indicator of. the 

efficacy of the intervention program for 

the experimental group. 

2. Creativity Enhancement Program 

The instructional material to be 

included in the creativity enhancement 

program was developed on the basis of 

Passi~ (1989) work on enhancing 

creativity of teachers. It will be 
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given in detail in the following 

section. 

DESCRIPTION OF THE TOOLS 

1. Passit tests of creativity (PTC) 

The operational definition of 

creativity as given by Passi is as follows: 

"Creativity is a multi-dimensional 

(verbal and non verbal)'attribute 

differentially' distributed among 

people and includes chiefl~ the factors 

of seeing problems, fluency, flexibility 

originality, inquisitiveness and 

persistency". 

GENERAL DESCRIPTION 

The PTC (both in English and Hindi) 

are developed for the purpose of measuring 

creativity in school children. In al~ 6 

tests are included in the test battery viz., 

(i) The Seeing Problems Test 

(ii) The Unusual Uses Test 
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(iii) The Consequences Test 

(iv) The Test of Inquisitiveness 

(v) The Square Puzzle Test 

(vi) The Block Test of Creativity 

Of these, the three tests consisting of verbal tasks 

viz, the seeing problems test, the unusual uses test and 

the consequences test were utilized and one test consis

ting of nonverbal task viz the Blocks Test of Creativity 

was utilized. In all four tests of the battery were 

utilized for the present investigation. Instructions 

for each test are specifically mentioned in reusable 

instruction booklets (Appendix A) and separate answer 

booklets for responses are available (Appendix B) 

A brief and specific outline of the four tests 

utilized is given as follows: 

(i) The Seeing Problems Test 

It is a verbal and an individual and 

group administered test. The test is 

proposed to measure the ability to comp

rehend problems concerning the working of 

simple and handy articles of common use. 

It is designed to measure a factor of 

sensitivity to problems which is a component 
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dimension of creativity as described by 

Guilford. This test includes four items 

viz. shoes, pen, chair and post-card. 

The maximum time limit for the test is 

kept eight minutes so that two minutes 

could be devoted to each of the items. 

(ii) The Unusual Uses Tests 

It is a verbal and an individual 

and group· administered test. This test 

includes the names of things which could 

·be used for numerous purposes • It 

includes only those items which have 

proximity with the psychological and 

physical environment of the subjects. 

This test includes two items viz Piece 

of cloth and Bottle. The subjects are 

expected to write down as many_-tinteres

ting and unusual responses to each 

stimulus item as they can. The maximum 

time limit for the test is kept eight 

minutes so that four minutes could be 

devoted to each of the items. 



(iii) The Consequences Test 

It is a verbal and an individually 

and group administered test. This test 

includes 4 items viz "If human beings 

start flying like birds", "If all houses 

start flying", "If all people become 

mad ",;· and "If all females become males". 
' 

The maximum time limit for the test is 

kept eight minutes so that two minutes 

could be devoted to each of the items 

(iv) The Block Tests of Creativity 

It is a non-verbal and an individu-

ally administered test. This test is 

a performance test. 

The test consists of nineteen 

identical cubes (l"xl"xl") and twelve 

diagonally cut semicubes (cut from six 

cubes of l"xl"xl"·dimensions). The 

material provided two types of block 

and three types of surfaces viz. squares, 
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rectangles and right angled triangles. 

The six surfaces of the cubes are 

painted in red (top), blue (bottom), 

yellow (face), green (back), white 

(left side), black (right side). The 

twelve diagonally cut semicubes have 

in all twenty-four right angled trian

gular surfaces, twenty four squared 

surfaces, and twelve rectangular 

surfaces. These twleve semicubes are 

so cut that the four triangular faces 

of each colour can be obtained. The 

rectangular faces obtained as a result 

of cutting the cubes diagonally are 

painted brown colour. In this way, 

the test material employed a colour 

scheme consisting of seven different 

colours. The subjects have the option 

of using two types of blocks, three 

types of surface and seven types of 

colours in different combinations 

simultaneously. Besides this, a 

lO"xlO" woodenboar4tovered with a 

white paper is also provided to be 
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used as a base for assembling the 

blocks to make designs as structures. 

The subjects have to produce as 

many interesting and unusual designs 

as can be possible in ten minutes. 

They are further required to write 

down the headings (titles) of designs. 

While students are busy in construc

ting designs the investigator is 

simultdneously drawing the,figures of 

these designs so that this record may 

be used for scoring and analysis of 

responses at a later stage. 

The Passi's test of creativity was standardized on 

a sample of class IX, X and XI students. The test

retest reliability coefficients for all the tests 

in the battery with a time gap of fortnight between two 

administrations, "anged from 0.68 to 0.97, with ·a 

median value of 0.83. The split-half reliability co

efficients for the verbal tests - the seeing problems 

test, the unusual uses test and the consequences test 

were 0.88, 0.51 and 0.80 respectively. The tests were 

validated against an external criterion viz.'the 
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things done on your own check-list' which was an adapt-

ation of Torrance (1962) check-list. This battery of 

tests had higher concurrent validity coefficients. 

Aga!nst the criterion measures of the check-list, they 

ranged from 0.43 to 0.95 with a median value of 0.60. 

The coefficients of discriminant validity against the 

criterion of non-verbal intelligence, verbal intelligence 

and scholastic achievement ranged from -0.07 to 0.81. 

SCORING 

The responses to the tests of,the PTC are of divergent 

nature. It is not possible to employ ordinary stencil 

scoring system because the content and nature of respon-

ses are not known in advance. The detailed scoring proce-

dure for each test of PTC is given in the manual by the 

author. The Passi test of creativity provides 15 

different types of variables related to creativity. 

These are seeing problems (SP), Unusual Uses Fluency (OF), 

Unusual Uses flexibility (UX), Unusual uses originality 

(UO), Unusual uses creativity (UC), Consequences floency 

(CF), Consequences originality (CO), cons~qoen~es 

creativity (CC), Inquisitiveness (INQ) Persistency (PER), 
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Blocks fluency (BF), Blocks flexibility (BX), Blocks 

originality (BO), Blocks Creativity (BC) and Total 

creativity (CY). For the present purposes two variables 

viz. Inquisitiveness (INQ) and Persistency (PER) will 

not be considered and the rest of the variables will 

be scored. 

Creativity Intervention Program 

The instructional material that have been included 

in the creativity intervention program aim to help stud

ents develop creative thinking skills through certain 

activities. The enhancement program comprises of ten 

activities. Each activity bad four phases. These are -

description, demonstration, practice and problem 

exer-cise. The detailed activities included in the 

program are given in the following section : 

ACTIVITY - I 

BRAINSTORMING 

Is a group of problem - solving technique that 

involves the spontaneous contribution of ideas from all 
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the members of the group. 

OBJECTIVE 

To teach the technique of brainstorming focussing 

especially on withholding evaluation, free wheeling, 

quantity of ideas generated and hitch hiking i.e. 

combinill~S, adapting and building on ideas to create 

new ideas. 

MAIN STEPS 

(a) Warming up 

(b) awareness of the four ground rules of 

brainstorming i.e. judgement (no), 

quantity (yes), combination (yes) and 

wildness (yes) 

PROCEDURE 

During brainstorming each student was to say 

his ideas aloud. Each idea was written on paper by 

the investigator. 

DEMONSTRATION 

The specific activity included in this phase 

was -"What would happen if our schools had wheels"? 
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PRACTICE 

The students practised the brainstorming techni

que with the exercise "How can teachers be less boring 

in classrooms"?. 

The problems exercise was as follows : 

"What would happen if man could become 

invisible at will?" 

ACTIVITY - II 

FLUENCY 

Is the ability to generate many ideas in a given 

period of time. 

OBJECTIVES 

(a) To conceive many different relationships 

between objects. 

(b) To be unusually facile with words and 

(c) To generate a large number/quantity of 

ideas. 

MAIN STEPS 

(a) Follow the four brainstorming principles 
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(b) Generate many ideas/words in a given 

period of time. 

PROCEDURE 

To encourage fluency the students were given 

a 'stem' and asked to generate many ideas/words. 

DEMONSTRATION 

The activity included here was -

"How many things can you think of that remind you 

of the summer season?" 

PRACTICE 

"How many red things can you think of?" 

PROBLEH EXERCISE 

\~hat do you think of when you think of the 

concept of school? 

ACTIVITY - III 

FLEXIBILITY 

Is the ahility to alter one's line of thinking 

to allow for change. 



- 76 -

OBJECTIVE 

(a) To group ideas into categories 

(b) To increase flexibility by expanding 

thinking to include ideas from a 

variety of categories. 

MAIN STEPS 

(a) Practice four guidelines of brainstorming 

(b) Change the direction of thinking without 

instructions encouragement or a specific 

need. 

PROCEDURE 

The students were given the exercises in the 

different phases. 

DEMONSTRATION 

"What would happen if Ran does not have any need 

for food?" 

PRACTICE 

Lis~ all the possible food items that you can 

think of. 
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PROBLEM EXERCISE 

"\..fhat would happen if the language of birds 

and animals could be understood by man?" 

ACTIVITY - IV 

ORIGINALITY 

Is the ability to generate novel ideas. 

OBJECTIVE 

(a) to be original and novel in their 

thinking 

(b) to create ideas or·products that 

are unique 

MAIN STEPS 

(a) take a common object 

(b) ask for unusual uses 

PROCEDURE 

The students were asked to write UJ!usual respon

ses for the given exercises. 
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DEMONSTRATION 

" '' What are the unusual uses of a piece of stone? 

PRACTICE 

" " What are the unusual uses of a wooden stick? 

PROBLEM EXERCISE 

" ? " What are the unusual uses of nelvspaper .. 

ACTIVITY - V 

HYPOTHESIZING 

Is the ability to put forward an idea or a sugges-

tion for reasoning or explanation. 

OBJECTIVE 

(a) to develop productive thinking 

skills 

MA1N STEPS 

(a) to examine any given event/situation 

(b) Imagine what had happened 

(c) Find reasons for the guess 
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PROCEDURE 

The students were asked to respond to the given 

exercises. 

DEMONSTRATION 

1\.Jhile standing near the light post in the night 

the child saw a big shadow, much bigger than his height, 

Guess the reason for his getting frightened by the 

~ shadow. 

PRACTICE 

1 Far off in the fields you see an unusual looking 

shining object. • I Hypothesize about the obJect. 

PROBLEM EXERCISE 

'You see a big crowd collected near your neighbour's 

house. Imagine what would have happened that resulted 

in the crowd gathering.' 

ACTIVITY - VI 

CHALLENGING ASSUMPTIONS 

Means developing critical analysis of the very 
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basis of ideas/actions. It employs progressive 

search through 'why' method. 

OBJECTIVE 

To enable the students to question when one 

thinks that one knows the answer. 

MAIN STEPS 

(a) Take a situation/fact/event. 

(b) Ask 'why' about (a) 

(c) Accept answer (b) and again ask 'why'? 

(d) Repeat steps a-c till a 'no answer 

situation' is confronted. 

PROCEDURE 

The students were asked to respond to the 

given exercises. 

DEMONSTRATION 

" " \.fhy are class boards black? 

PRACTICE 

\.fhy do we follow a class time table in the 

school? 
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PROBLEM EXERCISE 

"Hhy do we come to school." 

ACTIVITY - VII 

SEEING PROBLEMS 

Is the ability to he sensitiae to problems. 

OBJECTIVE 

To enable the students to identify problems and 

defects. 

MAIN STEPS 

(a) Take a common object 

(b) List defects and problems faced while using it. 

PROCEDURE 

Students asked to respond to given exercises. 

DEMONSTRATION 

' List the defects and problems faced while using 

a comb. ' 
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PRACTICE 

List the defects and problems faced while 

using a bed. ' 

PROBLEM EXERCISE 

' List the problems faced by students in the 

school campus. 
I 

ACTIVITY - VIII 

SUBSTITIITION 

Is an ability to think of alternatives for a given 

object/process/situation so that new idea serves the 

given purpose. 

OBJECTIVE 

(a) To develop the skill of thinking for 

replacement 

(b) To develop a faith that every idea/person/ 

object ca~e replaced 

MAIN STEPS 

(a) Examine a process/object 
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(b) Brainstorm allernative functions 

of it. 

(c) Find new processes/objects for each and 

all the functions. 

PROCEDURE 

Students were asked to think of possible substitut

ion I replacement for the given objects. 

DEMONSTRATION 

'Generate substitution for electric bulb.' 

PRACTICE 

'Generate substitution for clothes.' 

PROBLEM EXERCISE 

'Give substitution for water.' 

ACTIVITY - IX 

DEVELOPING ALTERNATE PERSPECTIVE 

Is the ability to be able to think in the oppo-



- 84 -

site direction. 

OBJECTIVE 

(a) to help students to escape from routine 

ways. 

(b) to free them from given information 

and patterns of thinking,. 

(c) to overcome the terror of being wrongl 

(d) to be provocative. 

MAIN S'IEPS 

(a) Present a situation 

(b) Ask for reversals 

PROCEDURE 

The students were asked to reverse situations 

given to them as exercises. 

DEMONSTRATION 

'\vhat would happen if we had school during 

night time, ' 

PRACTICE 

'\Vhat would happen if man was immortal.' 
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PROBLEM EXERCISE 

' What would happen in the year 2001 AD~ 

ACTIVITY - X 

IMAGERY AND VISUALISATION 

Is the ability to form images and then relate the 

concepts to it. 

OBJECTIVES 

(a) to develop free thinking 

(b) to encourage imagination 

HAIN STEPS 

(a) Relax physically 

(b) Have a calm mind 

(c) close your eyes. 

(d) Liste11 and follow the instructions 

carefully. 

(e) Narrate the given scene. 

(f) Ask them to feel and think as if 

they are partners in the real event. 

(g) Slow down and ask them to relax. 



- 86 -

(h) Open eyes. 

PROCEDURE 

The above procedure was followed for the 

demonstration exercise and practice exercise. 

DEMONSTRATION 

1 Sunset on the beach •1 

f~ACTICE 

1 A scene at the hus stand. 1 

!'ROBLEM EXERCISE 

'A . d I ra1ny ay. 

PROCEDURE 

The Passi 1 s Test of Creativity (Hindi Version) was 

administered to all the students of class IX of Government 

Boys School as the pre-test before the instructional 

period with the creativity intervention program began 
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in the experimental group. 

The following 4 subtests were used -

Verbal tests including the Seeing Problems 

Test, the Unusual Uses Test and the Consequences 

Test, with 8 minutes allowed for each test and 

group administered~ Non verbal test viz. Block 

creativity test was individually administered 

with 10 minutes allowed forthe test. 

The tests were administered using the 

standard directions described by Passi. 

The instructional materials of the 

creativity enhancement program were them admini

stered to the experimental group of 34 male 

subjects. The experimental group was divided 

into two subgroups of 17 students each. 

The instructional material were administered 

at the rate of 3 activities per week over a period 

of 4 weeks (3 weeks plus the lOth activity in the 

following week) 
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Each activity with 4 phases viz. description, 

demonstration, practice and problem took approxi

mately one class period of 40 minutes. 

The descriptive phase involved the outlining 

of the objectives and the main steps of the 

activity wherever necessar~t The demonstration 

and practice phases were included to help the 

student feel at ease with each activity. At the 

end of each activity each participant gave written 

responses for the problem exercises, the time 

limit of each being 5 minutes. 

On the other hand the students of the control 

group spent equal time in routine clas~oom 

activities with no special instructional treatment 

during these same 4 weeks. 

At the end of the 4th week the Passi's 

creativity test including the 3 verbal and 1 non

verbal test was administered as the post-test to 

the students of both the experimental and the 



- sq -

control groups. The verbal tests were present-

ed simultaneously. It was not feasible to do 

so with the non-verbal test since it was an 

individually administered test. The same tests 

were used as pre and post tests since parallel 

forms are not available. 

There was a three month gap between the pre-

test and post-test administrations hoping that 

this was a sufficient time interval to offset 

memory, practice and other carry over effects. 

The test responses were scored according to 

the instructions given in the manual by the 

author. 

The scores on the following variables 

were obtained for each subtetit -

(i) Seeing Problems Test - Seeing Problems F 

(ii) Unusual uses test - Unusual uses 

frequency UF . Unusual uses 
' 

Flexibility UX~Unusual uses 
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originality UO; Unusual Uses 

Creativity UC 

Consequences Test - Consequences fluency CF 

Consequences originality - CO; 

Consequences creativity - CC; 

(iv) Block Tests of Creativity -

Blocks fleuncy BF ; Blocks flexibility BX; 

Blocks originality BO; Blocks creativity BC 

and 

(v) Composite creativity which includes total 

creativity scores on each of the subtests 

given above. 

PILOT STUDY 

A preliminary trial of research measures and techniques 

was carried out in a pilot study of a group of class VIII 

& Xth students. In the instructional material of the 

creativity intervention program changes were made in 

certain exercises so that they were closer to the immediate 

envir;onment of the students., i.e. their daily life 

experiences at home, school and society. 



- 91 -

Also, it was earlier planned to administer two 

exercises in the Demonstration phase in case the subj

ects found it difficult to understand but the quick 

response of the students in the pilot study made 

this uonecessary and only one exercise for the Demonstra

tion phase was retained. 

The creativity Inter~ention Program "was translated 

into Hindi with the help of 2 teachers teaching Hindi to 

class IX of the same school as the sample under study. 

Wherever necessary minor changes were made to suit the 

vocabulary of the students. 

Though 3 nonverbal tests viz. Test of Inquisitive

ness, Square Puzzle Test & Block tests of Creativity 

have been developed by Passi only one was used viz. 

Block tests of creativity. 

The test of Inquisitiveness was not used since the 

metronome was not easily available. The pilot study 

revealed that the square puzzle test was too simple for 

the students who achieved success on it much before 3 

minutes which was the prattice time and persistency 

was difficult to sustain. Since the Block Tests of 
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creativity yielded all the required subscores viz. 

fluency, flexibility and originality of creativity 

only this test was administered. 

STATISTICAL ANALYSIS 

The Statistical technique of Analysis of covari

ance is used to control for initial differences between 

the groups. The effect of ANCOVA is to make the two 

groups equal with respect to one or more, control 

variables. ANCOVA is useful because one cannot select 

comparison groups that are matched with respect to all 

relevant variables except the one that is the main 

concern of the researcher's investigation. ANCOVA 

provides a post hoc method of matching groups on 

variables such as age, intelligence, socio-economic 

class. 

* - * * * -



C H A P T E R IV 

R E S U L T A N D A N A L Y S I S 



C H A P T E R IV 

As mentioned elsewhere, the present study is an attempt 

to ascertain the effects of creativity enhancement interven-

tion on the creative potential of students. For this 

purpose 68 male students, studying in Class IX of a Hindi 

medium Government School of Delhi were chosen as subjects 

and assigned randomly to experimental and control groups 

respectively. Both, the treatment group and the control 

group had thus 34 students each. A pretest- postest 

Experimental Control Group design was used. 

To achieve the objectives 9f the study it was hypo-

thesized that there may be no difference in the composite 

creativity scores, in the verbal creativity scores and in 

the nonverbal creativity scores before and after the inter-

vention program and further there may be no difference in 

the scores of the students on the fluency, flexibility and 

originality factors of creativity before and after the 

creativity intervention program. 

Instructional materials in the form of activities/ 

exercises were specially prepared by the Researcher 

following the procedure ndopted by Pass, S (1989) as a 
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part of the creativity intervention program in an effort 

to enhance the creative thinking abilities of the studen

ts. 

Four subtests of the Passi's test of creativity were 

used, three of which were verbal viz. Seeing Problem Test, 

Unusual Uses Test and Consequences Test, and one was a 

non-verbal test viz. Block Tests of Creativity. All these 

tests were administered before the start of the creativity 

intervention program and once again, three months after the 

intervention program to both the experimental and the control 

group (the detailed procedure is given in Methodology Chapter) 

The stati~tical technique used was the Analysis of 

Covariance to test the validity of the formulated hypotheses. 

Analysis of covariance represents an. extension of analysis 

·of variance to allow for the correlation between iaitial and 

final scores. Covariance analysis is especially useful when 

for various reasons it is impossible or quite difficult to 

equate control and experimental groups at the start. Through 

covariance analysis one is able to effect adjustments in final 

or terminal scores which will allow for differences in some 
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initial variable (Garrett, 1979). Post test scores on 

the Passi's test of creativity were used as the dependent 

variable and Pretest scores were used as covariance. 

Separate analyses were conducted for each dimension : 

composite creativity, verbal creativity and non-verbal 

creativity. Also separate analyses were carried out for 

the different factors of creativity viz. fluency, flexibi

lity and originality. In the analysis each pretest 

score which corresponded to the dependent variable, was 

used as the covariate. 

The results are presented according to the 

formulated hypotheses : 

To test the hypothesis - 1 viz. that, 'there 

may be no difference in the composite creativity 

scores of students before and after the intervention 

program', an anlysis of covariance was 

carried out on the obtained scores of the 

students, to ascertain whether the interven-

tion program had in any way affected the 

creativity scores of the students. 
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Tables No. 4.1, 4.2 and 4.3 present the raw scores 

of the students, analysis of variance for the pre

test and posttest scores and Summary of analysis 

of covariance respectively for composite 

creativity scores. 
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TABLE 4.1 

RA\.J SCORES OF STUDENTS FOR COMPOSITE CREATIVITY ON PTC 

EXPERIMENTAL GROUP CONTROL GROUP 

PRETEST (X 1) POST TEST (Y 1) PRETEST (X2) POSTTEST (Y 2) 

60 97 94 102 

91 233 87 101 

100 96 70 96 

35 124 82 122 

53 95 64 101 

97 150 52 78 

81 109 58 59 

70 69 39 124 

56 130 75 85 

90 134 91 111 

60 124 47 66 

84 64 97 93 

40 so 92 155 

83 144 42 50 

42 99 23 56 

64 112 91 79 

111 118 44 55 

83 191 79 79 

94 175 80 133 

97 95 54 79 

109 203 79 71 

45 126 52 57 

49 96 66 137 

67 119 42 67 

93 158 92 97 

58 65 70 91 



SUMS 

MEAN 

CONTD FROM PREPAGE 

. (X ) 
1 

29 

70 

130 

96 

28 

77 

53 

44 

2439 

71.74 

66 

133 

103 

108 

87 

111 

111 

77 

3972 

116.83 
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44 81 

53 97 

19 104 

49 99 

53 77 

45 62 

60 99 

53 62 

2138 3025 

62.88 88.97 
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TABLE 4.2. 

ANALYSIS OF VARIANCE OF PRE TEST (X) AND POST: TEST (Y) SCORES, TAKEN SEPARATELY 

Source of 
variation 

Among Means 

Within Groups 

df 

1 

66 

S.S.x 

1332.36 

36148.15 

* * Significant at 0.01 level. 

S.S.y M.Sx (Vx) M.Sy(Vy) 

13188.37 1332.36 13188.37 

2.43 11.44* * 

76109.91 547.70 1153.18 



- 100 -
TABLE 4.3 

ANALYSIS OF COVARIANCE FOR COMPOSITE CREATIVITY SCORES 

Source of 
Variation 

Among Means 

Within Groups 

df 

1 

65 

** Significant at 0.01 level 

SS'x SSy Sxy SSy.x 

1332.36 13188.37 4191.87 8004.08 

36148 76109.91 23511.29 60817.82 

M.S.y.x(Vy.x) S.Dy.x Fy.x 

8004.00 

,,.,,.... 8.55** 

935.66 30.59 



- 101 -

The results of the above tables indicate·· that 

there is a sighificant difference in the pretest

posttest composite creativity scotes of the students 

participating in the experimental group, ·thus rejec

ting the h'pothe~is~ since the mean scores of the 

~xperimental group is significantly higher than 

that of the control group, the intervention program 

was effective in fostering the creative thinking 

abilities of the students. 

HYPOTHESES - 2 

There may be no difference in the verbal 

creativity scores of students before and after 

the intervention program. 

Tables 4.4 and 4.5 present the r~w scores 

of student and analysis of variance of the 

pte-test and posttest scores respectively. 
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TABLE 4.4 

RAW SCORES OF STUDENTS FOR VERBAL CREATIVITY ON PTC 

EXPERIMENTAL GROUP CONTROL GROUP 

PRETEST (X1) POSTTEST (Y1) PRETEST (X2) POSTTEST (Y2) 

57 86 73 73 

78 151 68 65 

90 87 49 52 

27 90 71 85 

28 60 55 75 

71 129 27 42 

54 70 54 34 

60 54 20 55 

48 92 65 69 
70 108 73 75 

43 85 37 38 

57 33 78 62 

32 46 77 101 

75 96 22 34 

42 88 21 36 

51 82 83 74 

109 106 17 26 

66 119 54 46 

61 92 56 87 

87 81 33 55 

84 181 54 34 

27 78 48 40 

37 68 42 109 

35 86 33 39 
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CONTD FROH PREPAGE 

(X1) (Y 1) (X2) (Y2) 

73 131 54 49 

56 49 68 77 

27 49 35 53 

53 98 34 67 

89 94 67 45 

75 87 40 69 

15 72 34 43 

28 69 34 52 

42 94 28 55 

26 52 47 53 

SUMS 1873 2693 1591 1969 

MEAN 55.09 87.15 46.71 57.91 
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TABLE 4.5 

ANALYSIS OF VARIANCE OF PRE TEST (X) AND POST TEST (Y) SCORES TAKEN SEPARATELY 

Source of 
Variation 

Among Means 

Within Groups 

d. f. 

1 

66 

S.Sx 

1169.47 

30686.29 

* * Significant at 0.01 level 

S.Sy H.Sx(Vx) H.Sy (Vy) 

14529.94 1169.47 14529.94 

2.52 21.86 * * 

438,65 464.94 664 .62 
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Analaysis of covariance was carried out 

on the pretest and posttest verbal creativity 

scores on Passts test of creativity and the 

summary of ANCOVA is presented in Table 4.6. 
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TABLE 4.6 

ANALYSIS OF COVARIANCE FOR VERBAL CREATIVITY SCORES 

Source of 
Variation 

Among ~1eans 

\.Ji thin Groups 

d.f 

1 

65 

** significant at 0.01 level 

S.Sx S.Sy S.Sxy 

1169.4 7 14529.94 4122.18 

30686.29 43865.0 20163.94 

S.Sy.x M.Sy.xVy.x S.Dy.x Fy.x 

9264.45 9264.45 

19.6 7-l:-* 

30615.29 471.00 21.70 
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As is obtained in the above table (Table 4.6) 

the F ratio revealed significant difference in the 

pretest-posttest verbal creativity scores of the 

students participating in the experimental group. 

Since the mean posttest scores of the experimental 

group is significantly higher than that of the 

control group, the intervention program may be 

considered to have had a positive and significant 

effect on the verbal creativity scores of the 

experimental group. Thus the second null hypothesis 

has been rejected. 

HYPOTHESIS 3 

There may be no significant difference in the 

nonverbal creativity scores of students before and 

after the intervention program. 

Tables 4.7, 4.8 and 4.9 present the raw scores 

of students, summary of analysis of variance for 

the pretest and posttest scores and summary of 

analysis of covariance for the nonverbal creativity 

scores respectively. 
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TABLE 4.7 

RAW SCORES OF STUDENTS ON NONVERBAL CREATIVITY TEST OF' PTC 

EXPERIMENTAL GROUP CONTROL GROUP 

PRETEST (X1) POSTTEST (Y 1) PRETEST (X
2
) POSTTEST (Y

2
) 

03 11 21 29 

13 82 19 36 

10 09 21 44 

08 34 11 37 

25 35 09 26 

26 21 25 36 

27 39 04 25 

10 15 19 69 

08 38 10 16 

20 26 18 36 

17 39 10 28 

27 31 19 31 

08 04 15 54 

08 48 20 16 

00 11 02 20 

13 30 08 05 

02 12 27 29 

17 72 25 33 

33 83 24 46 

10 14 21 24 

25 22 25 37 

18 48 04 17 

12 28 24 28 

32 33 09 28 

20 27 38 48 

02 16 02 14 
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CONTD FROM PREPAGE 

(XI) (Y1) (X2) (Y2) 

02 17 09 28 

17 35 19 30 

41 09 12 59 

21 21 09 30 

13 15 19 34 

49 42 11 10 

11 17 32 44 

18 25 06 09 

SUMS 566 1009 547 1056 

MEAN 16.65 29.68 16.09 31.06 
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TABLE 4.8 

ANALYSIS OF VARIANCE OF PRE TEST (X) AND POST TEST (Y) SCORES TAKEN SEPARATELY 

Source of 
Variation 

Among Means 

d. f. 

1 

Within Groups 66 

S.Sx 

5.31 

6812.5 

S.S.y M.Sx(Vx) M.S.y(Vy) 

32.49 5.31 32.49 

0.05 

17678.32 103.22 267.85 

0.12 
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TABLE 4.9 

ANALYSIS OF COVARIANCE FOR NON-VERBAL CREATIVITY SCORES 

Suurce of 
Varia L i.uit 

Among Means 

Within Groups 

d. f. S.Sx S.Sy 

1 5.31 32.49 

65 6812.5 17678.32 

Sxy SSy.x 

-13.13 56.91 

5461.94 13299.2 

M.Syx (Vy.x) S.Dyx Fy.x 

56.91 

0.28 

204.60 14.30 
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The results obtained above, inoicate that 

there is n6 significant difference in the pretest

posttest ~8"v~rbal ~ creativity scores of the 

students participating in the experimental group 

thus accepting the null hypothesis. Results reveal 

that the creativity intervention program was not 

significantly effective in fostering the 

nonverbal creative thinking abilities of the 

students. 
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Hypothesis 4. 

There may be no difference in the scores of the 

students on the fluency factor of creativity before 

and after the intervention program. 

Tables 4.10 and 4.11 present the raw scores of 

students and the analysis of variance for the 

pretest and posttest scores respectively on the fluency 

factor of creativity. 

Table$ 4.12 presents the results of analysis 

of covariance on the pretest and posttest scores 

of the fluency component of creativity on Passi's 

test of creativity. 
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TABLE 4.10 

RAW SCORES OF STUDENTS ON THE FLUENCY COMPONENT OF CREATIVITY 

EXBBRIMENTAL GROUP CONTROL GROUP 

PRETEST (X
1

) POSTIEST (Y
1

) PRETEST (X
2

) POSTTEST (Y
2
) 

8.75 13.75 13.0 15.0 

14.75 28.50 10.5 12.75 

14.25 16.50 8.5 12.0 

5.25 16.50 12.25 16.5 

6~50 11.50 8.75 14.75 

11.50 17.75 6.50 10.0 

10.75 11.75 6~50 7 .~. 
10.50 10.75 4.15 12.50 

8.75 17.25 11.0 13.75 

13.0 18.25 13.25 15.0 

8.0 15.0 7.50 8.75 

11.0 9.5 13.25 11425 

6.0 7.25 13.50 20.0 

13.25 15.75 4.75 6.25 

9.0 15.75 3.75 6.25 

10.25 16.75 13.25 13.0 

15.50 17.25 5.25 7.50 

10.75 20.25 10.50 10.75 

10.50 18.50 10.50 15.75 

12.50 13.50 6.50 10.25 

17.25 28.0 10.0 6.75 

4.75 16.0 7.5 8.5 

6.75 11.75 9.75 18.25 

8.50 17.50 7.0 9.5 

12.0 21.75 12.0 11.0 

10.25 10.50 11.0 13.25 



- 115 -

CONTD FROM PREPAGE 

(XI) (Yl) (X2) (Y2) 

4.25 8.25 5.75 9.75 

8.75 16.0 6.50 12.25 

17.0 13.75 2.25 11.50 

14.75 17.0 7.50 14.0 

4.0 10.5 6.75 8.50 

9.0 14.75 7.0 9.75 

7.5 16.0 7.25 12.0 

5.5 9.75 8.0 9.0 

SUMS 341 523.5 292 393 

MEAN 10.03 15.40 8.59 11.56 
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TABLE 4.11 

ANALYSIS OF VARIANCE OF PRE TEST (X) AND POST TEST (Y) SCORES TAKEN SEPARATELY 

Source of 
Variation 

Among Means 

d.f. 

1 

Within Groups 66 

S.S.x 

35.30 

730.76 

* * significant at 0.01 level 

S.S.y ri.Sx(Vx) H.Sx(Vy) 

250.45 35.30 250.45 

1118.81 11.07 16.95 

Fx Fy 

3.19 14.78 * * 
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TABLE 4.U 

ANALYSIS OF COVARIANCE FOR FLUENCY SCORES 

Source of 
Variation 

Among Means 

d. f. 

1 

Within Groups 65 

S.Sx S.Sy 

35.30 250.45 

730.76 1118.81 

* * significant at 0.01 level 

S.xy 

94.03 

525.90 

S.S.y.x M.Sy.x (Vy.x) S.D Fy.x 

127.24 127.24 

11.17 * * 

740.34 11.39 3.37 
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From the above analysis it is seen that the fluency 

scores of the experiemntal group had increased significa

ntly as compared to that of control group. Thus the null 

hypothesis was rejected. From this it is clearly evident 

that the creativity intervention program had a significant 

positive effect in ehhancing the fluency component of 

creativity of the students. 

Since the fluency scores on the P.T.C. included scores 

on both the verbal and non-verbal tests, further analysis was 

carried out regarding verbal fluency as measured by the 

verbal tests and non-verbal fluency as measured by the 

non-verbal test. Separate analysis of covariance was carried 

out on the pretest and posttest scores of the verbal fluency 

and nonverbal fluency component of creativity. 

Tables 4.13, 4.14 and 4.15 gives the relevant 

data for verbal fluency scores. 

Tables 4.16, 4.17 and 4.18 gives the relevant data 

for nonverbal fluency scores. 
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TABLE 4.13 

RAW SCORES OF STUDENTS ON VERBAL FLUENCY 

EXPERIMENTAL GROUP CONTROL GROUP 

PRETEST (X
1

) POSTTEST (Y
1

) PRETEST (X
2

) POSTTEST (Y
2

) 

11.33 17.33 15.33 17.33 
18.67 31.33 12.33 14.0 
18.0 21.33 9.67 12.0 
6.33 19.0 15.33 19.0 

i·.6.67 12.67 10.67 17.0 
13.33 22.0 6.67 10.67 
12.0 12.67 8.33 7.33 
13.33• 13.33 4.67 11.67 
11.0 20.33 14.0 17.0 
15.67 22.67 16.0 16.0 
9.33 16.0 9.33 10.0 

12.67 10.0 16.33 12.67 
7.33 9.33 16.33 23.0 

17.0 18.0 4.67 7.0 
12.0 20.33 4.67 6.67 
12.67 20.0 17.0 17.0 
20.33 21.33 4.33 6.67 
12.33 21.0 11.67 11.0 
11.67 18.33 12.0 17.33 
15.67 16.67 7.33 12.0 
20.0 35.65 11.33 5.61 
5.0 16.67 9.33 9.33 
8.0 13.67 11.0 22.0 
8.67 20.0 8.67 10.0 

14.67 27.33 12.67 10.0 
13.33 12.33 14.33 16.33 



- 120-

CONTD. FROM PREPAGE 

(Xl) (Yl) (X2) (Y2) 

5.33 9.33 7.0 10.33 

10.33 18.67 7.33 14.0 

19.67 17.67 2.0 10.33 

18.0 21.0 9.33 16.33 

~.33 12.33 7.33 8.67 

8.0 16.0 8.33 12.33 

9.33 20.0 7.33 12.67 

5.67 10.67 10.0 11.0 

SUMS 407.66 614.99 342.64 434.33 

MEAN 11.99 18.09 10.08 12.77 



TABLE 4.14 

Scores of 
Variation 

Among Heans 

\vithin Groups 
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TH-·3t1Lro 

ANALYSIS OF VARIANCE OF PRETEST (X) AND POSTTEST (Y) SCORES TAKEN SEPARATELY 

D.F. S.Sx S.Sy M.Sx(Vx) H.S.y(Vy) Fx Fy 

1 62.17 479.97 62.17 479.97 

3.19 18.74** 

66 1286.14 1690 • .Jo 17.4:1 2:>.61 

·-· 

** significant at 0.01 level 
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TABLE 4.15 

ANALYSIS OF COVARIANCE FOI VERBAL FLUENCY SCORES 

Source of 
Variation 

Among rleans 

d. f. 

1 

Within Groups 65 

S.Sx S.S.y 

62.17 479.97 

1286.14 1690.58 

* * significant at 0.01 level 

Sxy S.S.y.x M.Sy.x(Vy.x) 

172.74 251.45 251.45 

925.26 1024.94 15.77 

S.Dy.x Fy.x 

15.94 * * 

3.97 
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TABLE 4.16 

RAW SCORES OF STUDENTS ON NONVERBAL FLUENCY 

EXPERIMENTAL GROUP CONTROL GROUP 

PRETEST (X1) POST TEST (Y
1

) PRETEST (X2) POSTTEST (Y
2

) 

1.0 3.0 6.0 8.0 
3.0 20.0 5.0 9.0 
3.0 2.0 5.0 12.0 
2.0 9.0 3.0 9.0 
6.0 8.0 3.0 8.0 
6.0 5.0 6.0 8.0 
7.0 9.0 1.0 6.0 
2.0 3.0 5.0 15.0 
2.0 8.0 2.0 4.0 
5.0 ' 5.0 5.0 12.0 
4.0 14.0 2.0 5.0 
6.0 8.0 4.0 7.0 
2.0 1.0 5.0 11.0 
2.0 9.0 5.0 4.0 
o.o 2.0 1.0 s.o 
3.0 7.0 2.0 1.0 
1.0 5.0 8.0 10.0 
6.0 18.0 7.0 10.0 
7.0 19.0 6.0 11.0 
3.0 4.0 4.0 5.0 
9.0 5.0 6.0 10.0 
4.0 14.0 2.0 6.0 
3.40 6.0 6.0 7.0 
8.0 10.0 2.0 8.0 
4.0 5.0 10.0 14.0 
1.0 5.0 1.0 4.0 
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CONTD FROH PRE PAGE 

x1 yl x2 y 
2 

1.0 5.0 2.0 8.0 

4.0 8.0 4.0 7.0 

9.0 2.0 3.0 15.0 

5.0 5.0 2.0 7.0 

3.0 5.0 5.0 8.0 

12.0 11.0 3.0 2.0 

2.0 4.0 7.0 10.0 

5.0 7.0 2.0 3.0 

SUMS 141 251 140 269 

HEANS 4.15 7.38 4.12 7.91 



TABLES 4.17 

Source of 
Variation 

Among Means 

Within Groups 
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ANALYSIS OF VARIANCE OF PRETEST (X) AND POSTTEST (Y) SCORES TAKEN SEPARATELY. 

df S.S.x S.S.y M.SxVx M.Sy.Vy Fx Fy 

1 0.02 4.77 -02.0' 4.77 

0.0 0.27 

66 407.79 1164.76 6.18 17.65 
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TABLE 4.18 

ANALYSIS OF COVARIANCE OF NONVERBAL FLUENCY SCORES 

Source of 
Variation 

Among Means 

Within Groups 

df 

1 

65 

S.S.x 

0.02 

407.79 

SSy Sxy 

4. 77 -0.26 5.14 

1164.76 279.44 973.27 

H.Sy.x(Vy.x) S.Dy.x Fy.x 

5.14 

0.34 

14.97 3.87 
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From the above analysis (Tables 4.13, 4.14 

4.15, 4.16, 4.17 & 4.18) the following conclusions 

emerge. 

1. The F value for the verbal fluency scores 

appears statistically significant with 

the post test mean scores of the experimen

tal group (M=l8.09) being higher than 

that of the control group (M=12.77). 

In other words, the intervention program 

appears to have had a significant effect 

on the enhancement of verbal fluency. 

2. On the other thand, the F value for 

treatment in case of non verbal fluency 

scores is not significant suggesting that 

the creativity intervention program 

was not significantly effective, in 

enhancing the subjects'nonverbal 

creativity. 
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Hypothesis 5: 

There may be no difference in the scores of 

the students on the flexibility factor of creativity 

before and after the intervention program. 

Tables 4.19, 4.20 and 4.21 presents the raw 

scores of students, summary of analysis of variao~e 

for pretest & posttest scores and summary of analysis 

of covariance, respectively for the flexibility 

factor of creativity. 
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TABLE 4.19 

RAW SCORES OF STUDENTS ON FLEXIBILITY FACTOR 

EXPERIMENTAL GROUP CONTROL GROUP 

PRETEST (X
1

) POSTIEST (Y
1

) PRETEST (X
2
) POST TEST (Y

2
) 

5.5 6.0 6.5 5.0 

5.0 8.5 6.0 5.5 

5.5 4.5 5.0 5.5 

2.5 6.0 4.0 6.5 
4.5 5.5 4.0 4.0 

6.5 9.5 4.0 6.0 

6.0 7.5 3.5 5.0 

3.5 5.0 3.5 8.0 

3.5 6.5 4.0 4.5 

6.0 8.5 5.5 4.5 

4.5 8.0 2.0 4.0 
6.5 3.5 6.5 4.0 
3.0 4.0 5.0 8.0 

5.5 9.0 3.0 3.5 
2.0 4.5 2.0 5.5 
3.5 7.5 5.5 4.0 

6.5 5.5 2.5 3.0 
3.5 6.5 4.5 4.0 
6.0 9.5 6.0 7.0 
6.5 7.0 3.5 4.0 
7.5 7.5 3.0 4.5 
3.5 9.0 4.5 3.5 
3.5 5.0 4.5 8.0 
3.5 6.5 3.0 4.5 
5.5 8.5 6.0 6.5 
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CONTD FROM PRE PAGE 

(X1) (Y1) (X2) (Y ) 
2 

3.0 4.5 4.0 5.0 

3.0 4.5 4.5 7.0 
6.0 8.5 3.5 s.o 
6.0 5.5 2.0 4.0 

5.5 7.0 4.0 3.0 

2.5 5.5 4.5 4.5 
4.5 6.5 4.0 4.0 
4.0 6.0 3.5 s.o 
3.5 4.0 3.0 4.0 

SUMS 157.5 221.0 140.5 170 .• 0 

MEAN 4,63 6.50 4.13 5.0 
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TABLE 4.20 

ANALYSIS OF VARIANCE OF PRETEST (X) AND POSTTEST (Y) SCORES TAKEN SEPARATELY 

Source of 
Variation 

Among Means 

i.Jithin Groups 

a. f. 

1 

66 

S.S.x S.S.y 

4.25 38.25 

121.31 163.0 

** significant at 0.01 level 

H.S.x(Vx) H.S.yVy Fx Fy 

4.25 38.25 

2.31 15.49** 

1.84 2.47 
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TABLE 4.21 

ANALYSIS OF COVARIANCE FOR FLEXIBILITY SCORES 

Source of 
Variation 

Among Means 

\vithin Groups 

S.Sx S.S.y 

1 4.25 38.25 

65 121.31 163.0 

** significant at 0.01 level 

Sxy 

12.75 

51.75 

S.S.y.x. M.S.y.x(Vy.x) S.Dy.x Fy.x 

27.2 27.2. 

12.53** 

140.92 2.17 ·1.47 
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From the above tables it is clear that there 

appears a significant difference between the pretest 

posttest flexibility scores of the students participa

ting in the experimental group, thus rejecting the H 

Hypothesis 5. Results suggest that the intervention 

program has had a positive effect on the flexibility 

scores of the experimental group. 

Further analysis was carried out regarding 

verbal flexibility as measured by the verbal tests 

and non-verbal flexibility as measured by the 

nonverbal test of the Passi's test of creativity. 

Separate analyses of covariance were 

carried out on the pretest and posttest scores 

of the verbal flexibility and nonverbal flexibility 

components of creativity (Tables 4.22, 4.23 

4.24, 4.25, 4.26 & 4.27). 
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TABLE 4.22 

RAW SCORES OF STUDENTS ON VERBAL FLEXIBILITY 

EXPERIMENTAL GROUP CONTROL GROUP 

PRETEST (X
1

) POST TEST (Y
1

) PRETEST (X
2

) POSTTEST (Y ) 
2 

10.0 9.0 3.0 5.0 
7.0 10.0 7.0 5.0 
8.0 7.0 5.0 7.0 
4.0 10.0 5.0 6.0 
4.0 5.0 6.0 5.0 
8.0 15.0 3.0 5.0 
7.0 9.0 6.0 6.0 
5.0 7.0 3.0 5.0 
5.0 7.0 6.0 6.0 
8.0 12.0 8.0 5.0 
6.0 11.0 3.0 5.0 
8.0 0.0 10.0 s.o 
4.0 7.0 6.0 9.0 
9.0 10.0 3.0 5.0 
4.0 7.0 3.0 7.0 
4.0 10.0 10.0 7.0 

12.0 9.0 1.0 2.0 
4.0 6.0 8.0 5.0 
6.0 9.0 6.0 7.0 

10.0 10.0 4.0 5.0 
10.0 11.0 2.0 5.0 
3.0 10.0 7.0 3.0 
4.0 5.0 4.0 10.0 
3.0 8.0 4.0 4.0 



CONTD FROM PRE PAGE 
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(X1) (Y1) (X2) (Y2) 

7.0 13,0 6.0 8.0 
5.0 6.0 7.0 8.0 
5.0 6.0 7.0 8.0 
8.0 10.0 6.0 7.0 

10.0 9.0 1.0 3.0 
7.0 9.0 1.0 ~.0 
2.0 8.0 4.0 6.0 
1.0 7.0 s.o 7.0 
6.0 9.0 3.0 6.0 
4.0 5.0 5.0 7.0 

SUMS 208 286 179.0 198.0 

MEAN 6.12 8.41 5.26 5.82 
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TABLE 4.23 

ANALYSIS OF VARIANCE OF PRETEST (X) AND POSTTEST (Y) SCORES TAKEN SEPARATELY 

Source of 
Variation 

Among Means 

Within Groups 

df 

1 

66 

S.S.x 

12.36 

398.15 

** significant at 0.01 level 

S.S.y H.S.x(Vx) M.Sy(Vy) Fx Fy 

113.68 12.36 113.88 

2.05 21.9** 

348.18 6.03 5.20 
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TABLE 4.2~ 

ANALYSIS OF COVARIANCE FOR VERBAL FLEXIBILITY SCORES 

Source of 
Variation 

Among Means 

Within Groups 

df 

1 

65 

S.S.x 

12.36 

398.15 

* * significant at 0.01 level 

S.S.y Sxy 

113.88 37.53 

343.18 108.94 

SSy.x M.Sy.x(Vy.x) S.Dy.x Fy.x 

91.43 91.43 

18. 97*~ 

313.37 4.82 2.19 
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TABLE 4.25 

RAI.J SCORES OF STUDENTS ON NONVERBAL FLEXIBILITY 

EXPERIMENTAL GROUP CONTROL GROUP 

PRETEST (X1) POSTI'EST (Y.1) PRETEST (Xi) POST TEST (Y
2

) 

1.0 2.0 5.0 5.0 

3.0 7.0 5.0 6.0 

3.0 2.0 5.0 4.0 

1.0 2.0 3.0 7.0 

5.0 6.0 2.0 3.0 

5.0 4.0 5.0 7.0 

5.0 6.0 1.0 4.0 

2.0 3.0 4.0 11.0 

2.0 6.0 2.0 3.0 

4.0 5.0 3.0 4.0 

3.0 5.0 1.0 B.O 
5.0 7.0 3.0 3.0 

2.0 1.0 4.0 7.0 

2.0 8.0 3.0 2.0 

0.0 2.0 1.0 4.0 

3.0 5.0 1.0 1.0 

1.0· 2.0 4.0 4.0 

3.0 7.0 1.0 3.0 

6.0 10.0 6.0 7.0 

3.0 4.0 3.0 3.0 

5.0 4.0 4.0 4.0 

4.0 8.0 2.0 4.0 

:3 ,.o 5.0 5.0 6.0 

4.0 5.0 2.0 5.0 

4.0 4.0 6.0 5.0 

1.0 3.0 1.0 2.0 
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CONTD FROM PRE PAGE 

(Xl) (Yl) (X2) (Y2) 
1.0 3.0 2.0 6.0 

4.0 7.0 1.0 3.0 

2.0 2.0 3.0 5.0 

4.0 5.0 1.0 2.0 

3.0 3.0 4.0 3.0 

8.0 6.0 3.0 1.0 

2.0 3~0 4.0 4.0 

3.0 3.0 1.0 1.0 

SUMS 107 155 101 142 

MEAN 3.15 4.56 2.97 4.18 



TABLE 4.26 

Source of 
Variation 

Among Heans 

Within Groups 
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ANALYSIS OF VARIANCE OF PRETEST (X) AND POSTTEST (Y) SCORES TAKEN SEPARATELY. 

df S.Sx S.S.y M.Sx(Vx) M.Sy(Vy) Fx Fy 

1 0.52 2.49 0.52 2.71 

0.19 0.59 

66 179.25 301.33 2.71 4.57 
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TABLE 4.27 

ANAYSIS OF COVARIANCE FOR NONVERBAL FLEXIBILITY SCORES 

Source of 
Variation 

Among Means 

Within Groups 

df 

1 

65 

S.Sx 

0.52 

179.24 

S.S.y Sxy 

2.49 1.15 

301.32 134.38 

SSy.x M.S.y.x ( Vy.x) S.Dy.x Fy.x 

1.06 1.06 

0.34 

200.$7 S.09 1. 76 
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From the above analysis (Table 4.24) it is 

seen that there is a significant difference in 

the pretest posttest verbal flexibility scores 

of the students participating in the experimental 

group, suggesting that the creativity intervention 

~rogram had a significant positive effect on the 

verbal flexibility component of creativity of 

the experimental group. 

On the other hand Table 4.27 indicates that 

there was no significant difference in the 

pretest - posttest n~ri~~crhal flexibility scores 

of the students participating in the experimental 

group. Thus the creativity intervention program 

was not significantly effective in fostering 

the non-verbal flexibility component of creativity 

of the students. 



HYPOTHESES - 6 

There may he no difference in the scores 

of the students on the originality factor of 

creativity before and after the intervention 

program. 

Tables 4.28, 4.29, 4.30 present lhe 

1 dW SCI.J.l e::; of students, summary of analysis of 

variance for pretest and posttest scores, 

summary of analysis of covariance respectively 

for the originality factor of creativity. 



TABLE 4.28 

RAW SCORES OF STIJDENTS ON ORIGINALITY FACTOR 

EXPERIMENTAL GROUP CONTROL GROUP 

POSTIEST (Y
1

) 

4.67 10.33 9.67 10.67 
7.33 34.0 11.0 13.0 

10.67 7.0 8.67 12.33 
3.0 15.33 8.33 14.33 

6.0 12.67 7.0 11.33 
12.67 20.0 6.0 8.67 
8.67 15.67 8.33 7.0 
7.0 5.33 4.33 19.33 
4.67 16.0 7.67 7 () 

•• v 

8.67 14.67 9.0 14.0 
6.33 15.33 4.33 7.67 
9.0 3.33 10.33 13.33 
3.33 4.33 9.33 19.67 
6.33 21.0 5.67 6.0 
0.67 9.0. 1.33 6.67 
5.33 10.0 9.0 6.33 

12.0 12.67 6.0 6.33 
11.0 32.33 9.33 9.33 
13.33 27.33 8.67 18.67 
11.33 9.0 7.0 10.0 
8.33 25.33 11.0 11.67 
6.33 14.67 4.33 5.33 
5.0 13.0 6.0 16.0 

10.0 12.0 2.67 6.67 
11.33 18.0 10.67 13.33 
3.67 4.67 6.0 9.33 
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CONTD. FROM PRE PAGE 

(X1) (Y1) (X2) (Y2) 

2.0 8.0 4.0 9.33 

7.67 17.33 6.67 q.67 

16.67 12.33 2.0 16.67 

8.67 8.67 3.67 12.33 

2.33 11.33 6.0 11.33 

10.67 13.0 3.0 5.0 

5.0 11.67 8.0 13.67 

5.0 10.0 5.0 6.0 

SUMS 254.67 475.32 230 370.99 

MEAN 7.49 13.98 6.~6 10.91 
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TABLE 4.29 

ANALYSIS OF VARIANCE OF PRETEST (X) AND POSTTEST (Y) SCORES TAKEN SEPARATELY 

Source of df S.S.x S.S.y M.Sx.Vx M.Sy.Vy Fx Fy 
Variation 

----

Among Means 1 8.95 160.07 8.95 160.07 

0.87 4.52 -!f-·>::-

\~ithin Groups 66 677.63 2335.34 10.25 35.38 

** significant at 0.01 level 



TABLE 4.30 

Source of 
Variation 

Among t--leans 

\.Ji thin Groups 
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ANALYSIS OF COVARIANCE FOR ORIGINALITY SCORES 

df S.Sx S.Sy Sxy S.S.y.x M.Sy.x Vy.x 

1 8.95 160.07 37.85 117.31 117.31 

65 677.63 2335.34 396.29 2103.58 32.36 

S.Dy.x Fy.x 

3.G3 

5.69 



- 148 -

From the Table 4.30 it appears that there is 

no significant difference in the pretest posttest 

scores on the originality component of creativity 

of the students participating in the experimental 

group, thus accepting the Hypothe~is 6. 

However results from the analysis indicate a 

trend for subjects in the experimental group to 

score higher on the originality component of 

creativity as compared to the students in the 

control group. 

Further analysis was carried out with respest 

to verbal originality as measured by the verbal 

tests and non-verbal originality as measured 

by the non-verbal test of PTC. Separate analyses$ 

of covariance were carried out on the pretest 

and posttest scores of the verbal originality 

and nonverbal originality and the results are 

presented in Tables 4.31 to 4.36. 
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TABLE 4.31 

RAW SCORES OF STIJDENTS ON VERBAL ORIGINALITY 

EXPERIMENTAL GROUP CONTROL GROUP 

PRETEST (X 1) POSTTEST (Y
1

) PRETEST (X
2

) POSTTEST (Y2) 

6.5 12.5 9.5 8.0 
7.5 23.5 12.0 9.0 

14.0 8.0 7.5 4.5 
2.0 11.5 10.0 11.0 
2.0 8.5 8.5 9.5 

11.5 24.0 2.0 2.5 
5.5 11.5 11.5 3.0 
7.5 3.5 1.5 7.5 
5.0 12.0 8.5 6.0 
7.5 14.0 8.5 11.0 
4.5 13.0 3.0 1.5 
5.5 1.5 9.5 9.5 
3.0 5.5 11.0 11.5 
7.5 16.0 2.5 4.0 
1.0 10.0 2.0 4.5 
4.5 6.0 11.0 8.0 

18.0 16.5 1.5 2.0 
12.5 25.0 5.5 4.0 
10.0 14.0 7.0 14.0 
15.0 10.5 3.5 7.0 
7.0 31.5 9.0 6.0 
4.5 9.0 6.5 4.5 
4.5 11.0 2.5 16.5 
5.0 9.0 1.5 2.5 

11.0 18.0 5.0 5.5 
5.5 3.0 9.0 10.0 
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COi~ .i D l'l:CXl PREP AGE 

(X1) (Y 1) (X2) (Y2) 

3.0 7.5 3.5 7.0 

7.0 16.0 3.0 9.0 

10.0 16.0 0.0 5.5 

7.0 7.5 2.5 8.0 

0.0 13.5 4.0 5.5 

1.5 7.0 2.0 4.0 

4.0 12.5 1.5 5.5 

2.5 7.5 6.0 6.5 

SUMS 223 416.0 192 234 

MEAN 6.56 12.24 5.65 6.88 
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TABLE 4.32 

ANALYSIS OF VARIANCE OF PRETEST (X) AND POSTTEST (Y) SCORES TAKEN SEPARATELY 

Source of 
Variation 

Among Means 

\Vithin Groups 

df 

1 

66 

S.S.x S.S.y M.S.x(Vx) r--1. Sy(Vy) Fx 

14.13 487.11 14.13 487.11 

0.94 

989.9 1851.46 15.00 28.05 

** significant at 0.01 level 

17.37** 
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TABLE 4.33 

ANALYSIS OF COVARIANCE FOR VERBAL ORIGINALITY 

Source of 
Variation 

Among Means 

df 

1 

Within Groups 65 

S.Sx S.S.y Sx.y 

14.13 !~87 .11 82.97 

989.9 1851.46 507.62 

** significant at 0.01 level 

SSy.x N.S.y.x(Vy.x) S.Dy.x Fy.x 

400.02 400.02 

16.34-H 

1591.15 24.48 4.95 
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TABLE 4.34 

RAW SCORES OF STUDENTS ON NONVERBAL ORIGINALITY 

EXPERIMENTAL GROUP CONTROL GROUP 

PRETEST (X
1

) POSTTEST (Y
1

) PRETEST (X
2

) POSTTEST (Y
2

) 

1.0 6.0 10.0 16.0 
7.0 55.0 9.0 21.0 
4.0 5.0 11.0 28.0 
5.0 23.0 5.0 21.0 

14.0 21.0 4.0 15.0 
15.0 12.0 14.0 21.0 
15.0 24.0 2.0 15.0 
6.0 9.0 10.0 43.0 
4.0 24.0 6.0 9.0 

11.0 16.0 10.0 20.0 
10.0 20.0 7.0 20.0 
16.0 16.0 12.0 21.0 
4.0 2.0 6.0 36.0 
4.0 31.0 12.0 10.0 
0.0 7.0 0.0 11.0 
7.0 18.0 5.0 3.0 
8.0 47.0 17.0 20.0 

20.0 54.0 12.0 28.0 
4.0 6.0 14.0 16.0 

11.0 13.0 15.0 23.0 
10.0 26.0 o.o 7.0 
6.0 17.0 13.0 15.0 

20.0 18.0 5.0 15.0 
12.0 18.0 22.0 29.0 
0.0 8.0 0.0 8.0 
0.() ').n 1 '). (~ 1 '). n 
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CONTD FROM PREPAGE 

(X ) (Y ) (X ) (Y ) 1 1 2 2 

0.0 9.0 5.0 14.0 
9.0 20.0 14.0 20.0 

30.0 s.o 6.0 39.0 
12.0 11.0 6.0 21.0 
7.0 7.0 10.0 23.0 

29.0 25.0 5.0 7.0 
7.0 10.0 21.0 30.0 

10.0 15.0 3.0 5.0 

SUMS 318 603 306 645 

MEAN 9.35 17.74 9.0 18.97 



- 155 -
TABLE 4.35 

ANALYSIS OF VARIANCE OF PRETEST (X) AND POSTTEST (Y) SCORES TAKEN SEPARATELY 

Source of 
Variation 

Among Means 

df 

1 

Within Groups 66 

S.S.x S.S.y 

2.12 25.94 

2865.76 851.9.59 

M.Sx.Vx M.Sy.Vy Fx Fy 

2.12 25.94 

0.06 0.20 

34.33 129.99 
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TABLE 4.36 

ANALYSIS OF COVARIANCE OF NONVERBAL ORIGINALITY SCORES 

Source of 
Variation 

Among Means 

Within Groups 

df 

1 

65 

S.S.x 

2.12 

2865.76 

S.S.y Sxy S.S.y.x 

25.94 -7.42 34.61 

8579.59 1558.18 7732.37 

H.Sy.x(Vy.x) S.Dy.x Fy.x. 

34.61 

0 • .29 

118.96 10.91 



- 157 -

From the above tables it is seen that the F 

value for treatment in case of the verbal originality 

scores shows statistically significant difference. 

Since the mean score, of the experimental group 

is significantly hirl:~r than that of the control 

group, it may be inferred that the treatment had 

a significant effect on the enhancement of verbal 

originality. 

On the other hand the F value for the 

treatment in case of nonverbal originality 

scores is not significant suggesting that the 

creativity intervention program was not effective 

in enhancing the subjects' nonverbal originality 

factors. 

The results of the study have thus 

categorically shown that creative thinking in 

children can be enhanced by devising suitable 

creativity intervention program. 



C ll A P T E R V 

D I S C !J S S I 0 N 



C ll A P T E R - V 

The present study was designed to investigate 

the effect of creativity intervention program in enhancing 

the creativity of students. 

To achieve the objectives of the study, an inter-

vention program was developed and its efficacy was ascer-

tained in facilitating the composite, verbal and nonverbal 

creativity of students. The differential effects of 

creativity training on the different factors of creativity, 

viz. fluency, flexibility and originality, were also 

examined. 

The results of the study provided significant support 

for the effectiveness of creativity intervention progrcun 

in nurturing the creative thinking abilities of the students. 

The detailed results are being discussed in the 

following section in order of the preformulated hypotheses in 

the light of the available literature. 
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The first hypothesis stating that there may be no 

difference in the composite creativity scores of students 

before and after the intervention program was rejected. 

The analysis of the results suggests that the intervention 

program was effective in fostering the composite creative 

abilities of the students. Empirical evidence implies 

that creativity can he enhanced (Passi & Jarial, 1983; 

Rose & Lin 1984; Cohn 1985). Albano's (1987) study of 

creative thinking abilities of adults reported tha't 

training was successful in improving both verbal and non

verbal expressions of creativity. The experimental 

training program focussed on the core thinking processes 

viz. imagery, analogy, association and transformation. 

Two specially devised experimental treatments were intro

duced. These included an "intervention" activity and a 

relaxation/visual stimulation" activity. 

The results of a study by Goor and Rapoport (1977) 

also reported an immediate positive effect of training 

on the creativity scores of the experimental group which 

consisted of disadvantaged children from sixth and 
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seventh grades. The training program constituted of 

creativity games which included those of brainstorming, 

s~nsory displacement,visits from outer space, semantic 

variations, strange world, pictures looking for titles 

and problem solution - problem sequence. 

The above studies made use of training programs 

which differ from that of the present ·study.,' Also the 

sample under study varied from that of the present study. 

Katiyar and Jarial (1985) have reported results 

similar to that of the present study. The sample also 

consbituted of IX standard students. Two types of 

creativity developing programs viz. the verbal creativity 

developing program which constituted of exercises based 

upon the immediate environment of the students and a 

non-verbal creativity developing program, where the content 

of the exercises included training in drawing various 

meaningful figures from simple geometrical shape~ and 

making meaningful figures from a few given sketches. The 

results established a significant effectiveness of the 

verbal creativity developing program and the nonverbal 
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creativity developing program in developing different 

dimensions of verbal and nonverbal creativity respec

tively. The Torrance Tests of creative thinking were 

employed as the criterion of the effectiveness of the~ 

creativity training material. In the present study 

PTC, a test developed in the Indian context ·· was 

used as the criterion measure. Since composite 

creativity involves both verbal and nonverbal creativity 

further analysis of the results was carried out in terms 

of these dimensions of composite creativity. 

Analysis of the result implies that the interven

tion program may _be considered to have had a positive 

and significant effect in enhancing the verbal creativity 

of the students, thus rejecting ~the second null 

hypothesis. These results are in keeping with those 

reported by Treffinger 1974, Katiyar & Jarial, 1983; 

Bhaskara, 1988 and Veeraraghawan & Samal, l990. In ~he 

above studies the facilitation of verbal creativity was 

specifically examined. Treffinger (1974) found that both 

Purdue creative thinking program and Productive Thinking 

Program enhanced the fifth graders' verbal thinking 
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abilities. Veeraraghavan and Samaal (1990) reported 

that a structured creativity enhancement program based 

on Durnin's model significantly enhanced the creativity 

in the students. 

Results of the study reported by Katiyar & Jarial 

(1983) on high school students and Bhaskara (1988) on 

class VI students support the conclusion that verbal 

creativity can be developed through a process oriented 

training program. 

Analysis of the results: ~of the norwerbal creativity 

scores indicate that the creativity interveuL.iou vrugtdlil 

was not significantly effective in fostering the nonverbal 

creative thinking abilities of students. Hypothesis which 

stated that there may be no significant differente ~~n the 

nonverbal creativity scores of the students before and after 

the intervention program, was thus accepted. 

The obtained results are in disagreement with those 

reported by Khatena, 1971 and Jarial, 1981. Khatena 1971 

studied the effect of a training procedure on preschool 
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children and concluded that children could be improved 

on nonverbal creativity. Jarial (1981) also reported 

similar results for class IX students. 

This disparity in impact of training on verbal 

and nonverbal creativity needs further explanation. It 

can be accounted for, in part by the verbal nature of 

the intervention program used in the present study. 

The training program relied on verbal activities during 

both,the demonstration and practice phases. 

An indepth analysis of creativity intervention 

programs by Rose & Lin (1~94) also had suggested that 

intervention programs'have a stronger impact on verbal 

creativity as compared to nonverbal creativity because 

, 

of the high reliance on verbal activities in most 

training programs. Huber.etal (1979) had also reported 

the absence of significant gain scores on nonverbal tasks 

after using the Purdue Creativity training program,which 

is verbal in nature,to foster the creative thinking 

abilities of gifted students. On the other hand it was 

successful in enhancing the verbal fluency of the 

participants. 
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Gupta (1980) in a factorial study of verbal and 

nonverbal creativity found that verbal creativity and 

nonverbal creativity were two separate dimensions in 

the strutture of creativity. 

Perhaps a different set of activities in the 

creativity intervention program, emphasizing nonverbal 

creativity, would be needed to foster this dimension 

of creativity. 

The difference in the nature of subtests 

used to measure verbal creativity and nonverbal 

creativity can also be cited as one of the reasons for 

not achieving success in enhancing the nonverbal creativit~. 

~ince verbal creativity was measured through a group 

administered test whereas nonverbal creativity was measured 

through an individual administered test. Participants might 

have had a feeling of threat when they were involved in 

an individual situation where it was obvious that they 

were being evaluated there and ~hen. This might have 

affected their performance on the nonverbal test. Wallach 

and Kogan 91965) believe that participants are 

likely to take bigger risks with ideas 
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in the group, than if each were alone in assuming 

responsibility for his idea. 

The time of the day of the experimental condition 

is also shown to affec~ creativity scores. (Burns, 1984; 

Shaklee, 1986). The results given above can be related 

to the time of the day of the administration of the non

verbal test. In the present study the enhancement interven

tion was carried out in the first half of the day. Also 

the verbal tests of the pretest and the posttest conditions 

were administered in the first half. of the day. However, 

the performance test was administered during the latter 

half of the day. The students might feel more enthusiastic 

in the beginning of the day. Further investigation is 

warranted in this area. 

Another possibility that exists is that the·:nonverbal 

tests of creativity measure a more innate aspect of creativity 

that cannot be affected much by training (Rose & Lin, 1984) 

However, programs designed to utilize nonverbal exercises 

in training need to be researched more thoroughly before this 

assumption can be accepted. 
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Further analysis with respect to the different 

factors of creativity viz. fluency, flexibility and 

originality, was carried on to find out which of the 

creativity factors were more sensitive to fosteri~g 

effects. Results suggest that the creativity interven-

tion program had a significant p6~itiv~ effect in enhan-

cing the fluency and flexibility factors of creativity, 

rejecting the hypotheses which state that there may be no 

difference in the scores of the students on the fluency 

factor atid the flexibil~ty factor of creativity before and 

after the intervention program. 

Regarding the originality dimension obtained results . ' 

suggest ~hat there is no significant difference in the 

pretest and posttest scores on this factor, thus accepting 

the sixth specific hypothesis. 

Though statistically there is no significant 

difference, results from the analysis indicate a trend for 

the subjects in the experimental group to score higher on 

the originality component of creativity. 

The profound impact of training on the originality 
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factor has not been observed in the present study. A 

probable explanation for this finding could be the fact 

that the creativity tests are timed tests. This does not 

leave much scope for the respondents to give original 

ideas where 'originality' is defined as the ability to 

produce ideas away from the obvious, commonplace, banal 

or established. On the other hand, higher scores on 

'fluency' which is defined as the ability to produce a 

largenumber of ideas, with words, and the factor 

'flexibility', which is defined as the ability to 

produce a variety of ideas are both easier to account 

for as it is less time consuming to generate fluent and 

flexible ideas. 

Furthermore, the nature of the material used in the 

subtests of creativity does not appear to provide much 

scope for original responses. Hence the ceiling effect 

may have been reached prematurely. Perhaps more challen

ging materials are necessary to engender original responses. 

The examination of the results of each creativity 
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component separately indicates that the present creati

vity training program had a differential effect on verbal 

and nonverbal dimensions of creativity. There is marked 

disparity in the effectiveness of the training program 

on the verbal and nonverbal components of creativity. 

\Vhile verbal fluency, flexibility and originality were 

profoundly affected by the intervention program, there 

was no significant effect of the treatment on nonverbal 

fluency, flexibility and originality. A review of the 

studies using the Creative Problem Solving Program (CPSP) 

by Osborn Parnes, which is verbal in nature, also indicates 

that verbal fluency flexibility and originality were 

profotindly affected by CPSP whereas figural fluency, 

flexibility and originality were only slightly affected. 

(Rose & Lin, 1984). Raina & Chaturvedi (1970) reported 

an increase in verbal fluency scores as a result of 

CPS Co~~se. 

Fontenot (1988) also using the CPS reported 

significant increase in verbal fluency and flexibifify. 

Tweet's (1980) study indicated an improvement in 

verbal fluency and originality after a creativity training 
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program. Huber (1979) also reported similar results 

regarding these two dimensions. Khatenas studies 

(1970; 1971) on training give evidence that verbal 

originality can be increased through training. 

Thus the results of the present study regarding 

the verbal components of creativity, substantiate the 

findings of previous studies;to suggest that the 

different dimensions of verbal creativity can be 

enhanced through intervention. 

Regarding the explanation for the absence of 

significant gains on the nonverbal dimensions of 

creativity the same arguments as given in a previous 

section hold true • 

Another comment on the overall results is that in 
t 

general, there has been an increase in the posttest scores 

of the control group also. A possible explanation for 

this increase is the effect of the nature of instructions 

for the various subtests, which motivate the students to 

improve their previous performance. The students are 



- 170 -

instructed to 'give unusual and interesting responses, 

which they feel that nobody else in their class will 

be in a positicn to give'. 

Empirical evidence suggests that the nature of 

instruction can influence the creativity scores (Cropley 

& Feuring, 1971, Torrance, 1972). But this increase in 

the creativity scores of the control group is not 

significant. Torrance (1972) states that 'motivating 

conditions certainly make a difference in cr~ative 

functioning but differences seem to be greatest and most 

predictable when deliberate creative teaching is involved'. 

The findings of the present study corroborate the above 

statement. 

Thus the-results of this study provide significant 

support for the effectiveness of programmed creativity 

instructional materials in enhancing the creative thinking 

abilities of the students. 

The program was parti~ularly successful in influencing 

the verbal creativity of class IX students. 
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On the appropriateness of the Enhancement Program 
to foster Creativity 

One of the most fundamental questions raised by the 

present study is whether programs designed to promote 

creative thinking are actually needed, seen in the pers-

pective of a child's total educational career. 

One major objection to creative activities in education 

is that 'they are a waste of time (Torrance & Torrance, 1972). 

This objection is invalid if disciplined approaches ar~ 

used to enhance the creativity of students by integrating 

creative thinking programs within all curricular areas. 

If education, at whatever level, is to reach its own 

potential in helping human beings reach their potential, 

it must somehow come to terms with the creativity challenge. 

(Torrance, 1963). It is natural for man to learn creatively. 

Although relatively fewer people are generally known as being 

creative, it is a fallacy to think of creativity as a rare 

or magical process. Creativity as the emergence ot original 

and individuality is not the exclusive preserve of poets, 

painters, musicians and scientists but a process that is 

within every human being. It is perhaps even essential to 

the life process itself. 
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Deliberate attempts at creative teaching can help 

persons to actualize their creative potential tqmeet the 

challenges of the life's demands. 

The process-based nature of the present enhancement 

program affords immense scope in this direction. 

-* ~ - *- *-
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C 1! A P T E R - VT 

The present study was conducted with the intention of 

studying the effect of creativity enhancement intervention on 

the creative potential of students. 

To achieve the objectives of the study, it was hypo

thesized that there may be no difference in the composite creat

ivity scores, in the verbal creativity scores and in the non-verbal 

creativity scores before and after the intervention program, and 

further there may be no difference in the scores of the students 

on the fluency, flexibility and originality factors of creativity 

before and after the creativity intervention program. 

For this purpose, a pretest-posttest experimental 

control group design was employed. 

The data was collected from a sample of 68 male 

students, .. studying in class IX of a llindi medium Government 

School of Delhi. The subjects were assigned randomly to 

experimental and control groups respectively. Both the treatment 
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group and the control group had thus 34 students each. 

In an effort to enhance the creative thinking 

abilities of the students, instructional material in the 

form of activities were specially prepared by the Researcher 

following the procedure adopted by Passi (1989). There 

were 10 activities in all viz. brainstorming, fluency, 

flexibility, originality, hypothesizing, challenging. assum

ptions, seeing problems, substitution, developing alternative 

perspectives and imagery and visualization. 

Four subtests of the Passi's test of creativity were 

used, three of which were verbal viz. seeing Problems test, 

Unusual Uses test, and consequences test and one was a Non

Verbal test viz. Block test of Creativity. All these tests 

were administered before the start of the creativity 

intervention program and once again 3 months after the 

intervention program. 

The results obtained are summarized as follows -

1. The analysis of covariance yielded a significant 

difference in the pretest-posttest composite 

creativity scores of the experimental group 
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indicating that the intervention program was 

effective in fostering the creative thinking 

abilities of the students. 

2. The analysis of covariance revealed a signi

ficant difference in the pretest-posttest 

verbal creativity scores of the students in 

the experimental group, suggesting that the 

intervention program may be considered to have 

had a positive and significant effect in cul

tivating the verbal creativity oftlie students. 

3. The analysis of covariance indicates that there 

is no significant difference in the pretest

posttest non-verbal creativity scores of the 

experimental group suggesting that the interven

tion program was not significantly effective in 

fostering the nonverbal creative thinking 

abilities of the students. 

4. lhe covariance analysis for the fluency scores 

was statistically significant indicating that 

the creativity intervention program had a 
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significant positive effect in enhancing the 

fluency component of creativity. 

Further analysis indicates that the enhancement 

program had a significant effect in the facili

tation of verbal fluency whereas it was not 

significantly effective in enhancing the non

verbal fluency. 

5. The covariance analysis indicates that there is 

a significant difference between the pretesQ

posttest flexibility scores of the students 

participating in the experimental group implying 

that the intervention program ha~ a positive and 

significant effect pn the flexibility scores 

of the ~tudents. 

Further ~nalysis shows that the creativity 

enhancement program had a significantly positive 

effect on the verbal flexibility component 

and was not significantly effective in fost

ering the nonverbal flexibility component of 

creativity of the students. 
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6. The analysis of covariance indicates that there 

is no significant difference in the pretest

posttest scores on the originality component 

of creativity. 

Further analysis shows that the treatment had 

a significant effect on the enhancement of 

verbal originality and was not effective in 

enhancing the subject~non-verbal originality 

factor. 

These results were discussed in the light of available 

literature in the field. 

LIHITATIONS 

Despite the categorical findings that emerged out of 

this study, one may not be able to generalize these find

ings to school settings as a whole due to the follo~ing 

limitations -

1. The sample size was small and was limited only 
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to class IX students. 

2. Another limitation was that Passi's test of 

creativity was used both as the pretest and 

posttest since parallel forms were not available. 

3. The instructional material of the creativity 

enhancement progrB~Irelied only on verbal 

activities in both training and practice. 

4. Only one nonverbal test was used to assess the 

efficacy of the intervention program in enhan

cing the non-verbal creativity of the students. 

5. The tasks that were included in the enhancement 

program were similar to those in the criterion 

test. 

6. Generally, even though a person may have 

potential creativity, it may take a long time 

for it to emerge despite stimulating materials. 

However, in the present study the stimulation 

may be considered intense and explosive and 
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may be, this helped in the relatively quicker 

emergence of creative potential ability. If 

such emergence of creativity may take place 

with the criterion material and -.procedure 

is still to be explored. 

SUGGESTIONS FOR FuTURE RESEARCH 

Keeping the above limitations in view the following 

suggestions are made : 

1. The effect of the creativity enhancement program 

on students studying in different classes may 

be studied. 

2. Different tests may be used as pretest and 

posttest measures to overcome practice effects. 

3. Incorporation of non-verbal activities in 

the instructional materials. 
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4. Tasks which are not similar to those in the 

criterion te~t, may be included in the 

creativity enhancement program. 

5. Criterion-related validity may be establ~~hed 

for the training programs facilitating crea

tivity. 

In addition to the above, the present study has 

shown certain areas for further research in the field of 

development of creativity which are as follows: 

1. ~he influence of various student characteristics 

upon the success of creativity instructional 

programs may be explored. 

2. The impact of various classroom organisations/ 

group dynamics on the effectiveness of creati

vity instructional programs may be investigated. 

3. There l1as been more emphasis upon the cognitive 

aspects of creativity, rather than affective 
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or personality dimensions of creative talent. 

It would be profitable to investigate ways in 

which these non cognitive aspects of creativity 

might he enhanced, independently or in conjun

ction with the established cognitive instruc

tional program. 

4. The long term duration of the initial instru

ctional effects m8y be studied. 

5. The effect of the creativity enhancement 

program on students studying in different 

types of schools may also be studied. 

Even though many of the above aspects could have 

been covered in the present study it was not possible 

due to lack of time. Despite not covering some of the 

above stated aspects, the present empirical investigation 

has been able to categorically demonstrate that 

creativity, especially verbal creativity, can be 
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enhanced through a properly and suitably devised 

intervention program. Perhaps a similar attempt 

for nonverbal aspect could be devised to ascertain 

its efficacy in the enhancement cf creativity. This 

perhaps needs further exploratory research, both 

in the materials to be chose11 and the procedures to be 

used for the purpose. 

The present study has been successfully in not 

only only highlighting what is further needed to enhance 

creative potential but has also been able to demonstrate 

how a suitably and adequately formulated intervention 

program could enhance creativity in children. 

*- *- -*- *- * 
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If all pe".ple become mad. If all females become male. 
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