CHAPTER I

INTRODUCTION

M M es M e R W e T Ee B e IR GRS B A e Ak OB R A M AR M W MR W W e
S e e e MR A M MM N M e A A WR MR SR Tm e SE Em s mw e Wm A M AR wn ew e

1.1.0 Context of the Study

1.2.0 Background of the Problenm

1.3.0 What is Creative Thinking ?

1.4.0 DTeaching Strategies

1.5.0 Can creative thinking be Developed ?

1.6.0 Different Approaches of Fostering Creative
Thinking

1.7.0 The Present Study

1.7.1 Four Sirategies
t.7.1.1 BStrategy I
1.7.1.2 Strategy II
1.7.1.3 Strategy III
1.7.1.4 Strategy IV
1.7.2.0 Creative Thinking
1.7.3.0 Achievement
1.7.4.0 Objectives
1.7.5.0 Hypotheses

1.8.0 Delimitations

e EE wn me e R e eE e B e S A S e S e S R S G B G MM, e e ek e e em e

IR G W GBm MR AR MR G SR NP M MK BN M N M I M e MmO MM R R TR TR W W W a e



1.1.0 Context of the Study

The last one hundred years has been z period of rapid
change in education. John Dewey, Pestology and James were
pioneers, who were reaponsible for changes in education. But
the major changes in educational thinking and architectural
responses came about after erid’war I1I, when the demand for
new facllities occured, at the same,tiﬁe those socisal,
cultural and technological changes, literally pushed education
into new era. Changes occured so fast that the future can no
longer be regarded as a reasonable extension of the past. A
brief sketch of some of the present trends in education, as
they appear; can do no more than to indicate the range and
variety of changes and developments and to illustrate the
point that current educgtional change is complex and wide-
spread_and has meny forms. In a situation in which education
is seeking to further a widér variety of objectives in a
miltiplicity of ways and in which educetion is open to a wider
range of social influence and in which change is pioeeeding at
a greatly increased speed, our country has faced more complex
and fluid conditions, than those which eiisted only twenty or
~ thirty &ears ago.

One of the basic philosophical considerations, is the

continuous change that occurs in education from time to time,
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as a result of research. Such changes, based'gn new
knowledge, should)be intro&ucéd for the sake of accuracy
without sacrificing the' learning potential of students. The
students who are under adequate guidance and experience may
be encouraged to develop’intoifuxure creative scientists. In
future, our nation)canndt depend on sheer quantity of man-
power, but must strive %o finé high quality persomnel,
especially creative persons t? degl with its vital problems.

Since 1947, those williné to recognize“the true situation
were knowing thatwaur nation #s facing menpower problems. Even
from a léng period of time; it could be seen that we lacked
sheer qgantit&Aof available'mgnpower in comperison with our
potential international competition. If we are to survive in
international cgmgetitiog, our most promisihg solution to this
vital menpower problgm for th#s pafion is to encourage apd support
the identification and develo?ment of varioué‘tyﬁes of 1mportént*
personnel. One such type is the highly creative persons for
even few such persons in‘sciehqe can kegp our scientiﬁgo
~m9vement vigorously infront. Creative actshaffect enofgously,
na? on;x’acientific‘prpgress,'but society in genefal, these nations
who learn the best, how tp i&éntify, develop and encoursge the
creative potential in their péople @gy find themselves in very

advantageous position. Creatiiity at its highest level has
t

i
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probably been as important as any human quality in changing
history and reshaping the world. Societies cgnnot be easily
~ and radically changed by the human will according %o plan ;
rather, it is the creativity with which the\mémbers of a society

are endowed that accounts for internal dynamics of a society.

To-day, when widesp%ead, déep and rapid changes are taking
place in the very struct#re of our lives, whether we desire
it or pot; and when stili other changes seem necessary to
preserve us from Qisaste}, ﬁnderstanding of the creative
process is particularly important. Because it can be in the
control of these diffieuit developments. The creative process
is the process of ehange;of development, of education, in the
organization of subjective life. The exploration and enhance-
ment of creative abiliti;s is a matter of contemporary social
significance has given the current rate of social, cultural
and technological changé. In fact, the very future of nation
to-day depends on how well it has trained its young ones to
think creatively. The programme of experimentation fgr
educat;onal imppovementvhas to be planned in the context of
the quantitative expgnsion of education, throughout the
country. The emphasis hés to be put on qualitative improvement
which obv;ously has notéyeceived a@eéqate attention of the
administrators in this field. So one of the acute problems of

educat?on in our countr§~is to emphasize gqualitative improvement.

N



Creativity is considered as an index of -the quality of

education. Creativity hgs been a topic of some interest
throughout man's histor&, too little is currently known
about its nature. Not nearly enough empiriéal res%arch has
yet been accomplished. énly a trickle of research articles>
on creativity appéared %n the scientific literature. However,
increasing interest and%activity have opened many avenues

of research in this area.

1.2.0 Background of the Problem

A spring of ;resh water is a nuisance when it first
issues from the ground, producing onl& mud and mire. It
cannot Pe stopped by cement or earth till its flow continues
to seep sround the edges. But when the spring is given a
protecfive an@ delimiting margin, and a channel is provided
for its stream, it beepmes a8 source of joy. The same is true
of creativityﬁ An attempt fo help educators to transform the
‘ muddy beginnings of creativity slresdy lying in the children
which they teach and counsel, into a flowing stream is
necessary. The spring of creativity exists in all children;
but ;n most of them; the flow has been blocied. Like the
spring; creativity is at times destructive, and tge,young
child‘reggts and destroys almost in the same breath. The social
problem ig to obtaip the benefits of creativity without its

-

destructive results. The work is needed to help increase,



the total effort put in for learning more about creative
talent and developing it in science and other fields. The
regearch is reéuired to develop the guiding principles for
science teachers to help them modify or adopt new science
programmes to fit into the needs of the community. It seems
that the type of education needed to bring about the required
talent, must be developed in terms of creative ability. It is
necessary to develop procedures, scientific situations,
p%?sonalities and the type of learning climate or environmeét
that encourages the youth in primary schools to use scientific
knowledge creatively. The deve1opment of creative thinking
skills seems to be important to every individual. Torrance
(1965) believes that creative thinking is important in all |
areas of life and that the prolonged ehforced repression of
creative dggire may ;ead to ﬁhe actual breakdown of the
personé;ity. Qreativa thinking contributes to the acquisition
of information,and is esseptial in thg gapp;ication of

knowledge to0 personal and professional problems.

Now that we have built up a consider;ble body of knowiedge
about human behayicur, of which crgativity is uniége and
invaluable aspect, education no longer can restrict itself
to rote learning. It is truism Yo say that at no other time
in men's history the need for developing the creative thinking



é; chiié;eﬂ has . been so great as it is now. To guide and

to promote creative talent among our pupil is an accepted
goal of education to-day. Hence new approaches to under-
standing and condﬁcting of the teaching process is necessary.
This means thet we should make an attempt to identify, define,
measure and promote. creative thinking of the pupil with zeal
and enthusiasm. We often say that traditional methods of
teaching; will not be able to stimulate creative thinking
amohgst pupils, hence one can expect to find out proper
teaching strategies for the purpose. Very little has been
done by the way of experimentation with creative training
proqg&ure, particularly at primary level in the subjectis

of seience; and nearly nothing substantial has been‘reported
aboqththe effepts of providing such nurturing to the primary

school children.

tIt is the purpose of this study to investigate the
effects of teaching primary school children to think in
creative ways. The need of promotion of creative thinking
in sc;ence ﬁeaching in particular is a stark and self-
evidaﬁt truth fgf every develop;ng country, if it wishes
to contribute to the world culture and thereby to have
its gé?egmed place in tbe comity ofAnations: Conseéuently,
researcher“beliqves that contribution on problems of creative

science teaching will definitely be useful.



"1.3%3.0 What is Creative Thinking ?

Inspite of the enormous amount of research on creativity
during recent years, there is no clear and coﬁcise defini-
tion of creativity accepted by all. As in many areas of the
growing discipline of assessment and pre@iction; the 4
criterion problem xemains an uﬁangwered challenge. Though,
at present, thg‘field of cpeativity has been widely
explored by meny researchers, the efforts to understand it,
started around in the first quarter of this century. Terman,
Flannagan etc. continued working in this ares af that time.
Educationists and psychologists took’keeh interest in the
intriguing field of creative thinking around 1950. Taylor,
Thurstone; Guilford and their associates were the pioneers
in this field of knowledge. Following the contribution of
some of the important studies of Flannagon, Steltz, Chochran,
Torrance etc., a series of nationél confgrences held at the
University of .Utah, during the later part of nineteen
fifties, helped for the growth of knowledge in this fielé of
creative thinkigg.-At pfesentla nunber of researchers and
research institutios are involved in finding the different -

agpects of creative talents in man.

Creative thinking was not considered as a separate

mental telent till very recently. The intelligence was the



only ability that was measured and was con31dered supreme
in judging all human tasks. Getzels and Jackson (1962)
from their study revealed that high intelliggnce does not
guarantee high crgativity. After the study of Getzels and
Jackson, meny studies were cop&ugted which conve& that -
though creativity is slightly related fb intelligence it
Teally contributes a separate cognitive factor which owes

little to conventional intelligence.‘

Before actually discussing what creative thinking is,
it is fit to state, aéain, that like many other concepts
in psychology there is no single definltion of creativity
which is universelly accepted. There are nnmber of definitions
and explanations about creativity; and they dlffer from one
another, elightly or to a great extent, put forward by the
prominent researchers. Vinacks (1952), Ghiselin (1963) and
Zimmerman (1964) realized the diffieulty in arriving at a
universally accgpted definition of creativity and felt thét
different meanings to term creativity could be assigned by
different workers in the field. Having seen the‘vgrious
definitions of creativity, Mackinmon (1970) comments that
many are the megnings,of ereativity. Perhaps for most, it
depotes the agility to produce something new into existence,
while for others, it is not an ability, but the psychological

processes by which novel and valuable products are fashioned.
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This ﬁgntal,gbiiityvof creative thinking is sometimes
calle@ by diife:gntlnames by different :esearchefs. De Bono
(1970) talks about lateral thinking. According 6 him,
lateral fhinkipg is an indefinite way of using the mind as
.logiecal thinking;.but'in‘a veiy different way. He ga&s that
lateral thinking is an insight tool. It is concerned with
vthe generation of new ideas. It is differént from vertical
thinking, which is concerned with providing or developing
concept pattérn; Lateral thinking is concerned with
-restructuring such patterns and prpvok;ng new ideas. Accbrding
to Guilford (1956) in his model of 'Structure of Intellect'
the creativity involved-the interplay of all factors of
divergent thinking‘on the one hand and the facﬁora,of seeing
problems'and evaluation on the other. Guilford productive
thinking is qf two types, viz. convergent’yroducticn and
divergent production. Convergent is like'De Bonos' verticel
thinking. It leads to ome right answer or to.a recognised
best pr,convﬁntional answer. But dlvergent production leads

t0 many ways of finding the answer.

De Haan and Havighurst (1961) on the basis of Guilford
factorial. studies, observed that creastivity included seven
factors, namely (i) Semsitivity to problems (ii) Associative

fluency (iii) Ideational fluency (iv) Spontaneous flexibility
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(vi) Originality and (vii) Redefinition.

Rhodes (1961) writes that creativity may be considered
from the stendpoint of tﬁe (1) 'person', who creates, that
is in term of physioiégy and temperament, including
personal attitudes, habits and’values (ii) ‘'processes’,
mental processes, such as motivation, percebticn,'learning,
thinking end communication (iii) 'press', i.e. environmental
and gultural influences, or external influences, wﬁich can
enhance or hinder the development of creative thinking, and
finally (iv) 'products’; such as theories, inventions,
paintings; carvings and poems. He has defined creativity
as 'a noun naming the phenomenon, in which a person
comﬁunicates g2 new concept which is the product'. He felt
that the mental process was implicit in the definition and
it would be iméossible to think of a person living or
operating in a vaeuum; so the term 'press' is also implicit

\

in it.

'Good and Markel (1959) described creativity as a quality
thought to be composed of a broad continuum upon. which all

members of population may be placed in different degrees.

Hebb (1949) expressed creative thinking as a function

of relative strength of conscious and unconscious processes.
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Simpson (1922) defined creative ability as the imaginative
that one manifests by'the power to break away from the usual '

sequence of thought. .

| Lowenfeld (1959) distiﬁguiehed between actusl creativity

and potential creativity, thg former beiﬁg that potential

which is already developed and functioning; the later including
the total creative potentiazl ( both devélopgd and underdeveloped )

within an individual.

The working definition of creativity used by Stein (1953)
is that a process is creative when it results in a novel work x
that is accepted asa tenable or useful or satisfying by a
ggoup at some point in time. From this definition if is clear

that creativity should end in a novel, useful satisfying

product.

Rogers (1959) says that creativity is self realisation

and the motive for it,is the urge to fulfil oneself.

Rollo May (1959) defines the creative act as 'encounter

characterized by a high degree of awareness'.

Hans Sely's (1960) believes that creative discoveries
processes, Yo a high degree and simultaneously the following
three gqualities. 'They are true, not merely as facts but also

in the way they are interprgted, they are generalizable and
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they are surprising in the light of what was known at the

time of discovery'.

Piers and others (1960) defined creativity as the
capacity of an individual fo avoid the usual roufiné,
conventional way of thinking and doing things and to produce
a quality of ideas and of productg which are originai, novel
or uncommon and which are workable. It must be purposeful and
goal directed. It may dnvolve the forming of new patterns
and combination of information derived from past expgrience

and translating of old relationship.

Barron (1964) épined that creativity is energy being

put to work in a constructive fashion.

Haefele and Mednick (1962) says that creativity is the
ability to make new combinations; the creative process is
the means‘qf making ﬁhem the new combination is an innévation
and high creativity is the ability to make innovations of

social worth,

Parker (1963), describes creativity as 'the art of seeking

out, trying out and combining knowledge in new ways'.

Kne}ler (1965'), says that 'creative thought is innovative,

exploratory, venturesome, impatient of convention, attracted

to the unknown and undetermined’.



Torrance (1964) defined creativity as 'a process of
becoming sensitive to problems, deficiencies, gaps, in
knowledge, missing elements; disharmonies, and so on, making
guesses or formulating hypotheses about deficiencies testing
and retesting these hypotheses and possibly modifying and
retesting them, and finally communicating the results.'

Passi (1971) says, ‘'creativity is a multi-dimensional
(verbel end non-verbal ) attribute differentially distributed
among people and includes chiefly the factors of solving
problem, fluency, flexibilify, originality, inquisitiveneés

and persistency.'

From above discussion; it is clear thet definitions of
creativity range all the way from the notion that creativity
is simp1e4prob1em solving tq conceiving it as the full
realisation and expression of all of an individual's unique
poﬁent ébilities. One would be il;-adviaed io seek to choose
from among these severglﬁmeanings; the best single definition
of creativity, since creativi£y properly carries all of these
meanings and many more besides. It may be pointed out at
this stage that creative thinking is accepted to be marked
by the action of mind purposefully directed to manipulate the
environment with a view to create new ideas and establishing

novel patterns and relationship. The recent trend is also to



to accept creative thinking as a multidimensional ability
which is complex, universal humen. attribute, manifested by
the cognitive empirical process and is differentially

distributed among different people.

1.4.0 Teaching Strategies

Teaching behaviours; when coccur in logical order, help
in pupils' learning. if one has to find out the outcome of
certain teaching behaviours, these have to be repeatedly
practised in the classroom processes. Various terms like
strategies, gatterns, models are used by reseag&hers, when
certain behaviours are stressed in the classroom. Strategy
ig a key term used in this study and a detailed understanding
of it is very necessary for scientific communication of
ideas. The ongoing discussion indicates what a teaching

strategy means.

Smith et al (1967) considers that a strategy is a way
of looking at the activities involved in clessroom discourse.
It refers to a set of verbal actions that serve to attain
certain reaulté and to guard against others. There are two
dimensions of a sffategy, namely, the treatment and the
control dimensions. The treatment dimensioﬁ concerns with
the type and seguence of_opérations that the teacher and the

pupils jointly enter into in setting forth and structuring
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information in such a way as to disclose the content that
is to be learned. The control dimension deals with the
operations, the teacher ' uses to guide and control the
parﬁicipation of pupils in performing these operations on
the content. There seems to be a slight shift (though
appears to be same when further explanations are checked )by
Smith and Meux (1970) in gtating what a strategy is. They
| refer to strategy as a pattern of acts that sérve t0 attain
outcomes and to guard against certain others. ?he term
tpattern of acts' used by Smith and Meux (1970) need not
refer to oﬁly 2 ‘'set of verbal-actions' as given by Smith

et al (1967).

Hough and Duncan (1970) define a strategy 'as a pattern
of substantive, managerial, or silent behaviour used %o
facilitate student attainment of an objective'. Further it
is &omposed of & series of moves, where a mové is defined as
a single event that starts with the initiation of a behaviour;:
and ends with its transition to another behaviour. But the '
Strategies do not involve a;l types of teaching behaviours.
Théy are qften used in conjunction with tacfics._ﬁ tactic is
defined as a pattern of appraisal behaviours used to support
the primary instructionsal patternli.e, the strategy. To give
an example; teacher asking a question, followed by a move

to student response, aﬁ& a student response followed by a move
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to another teacher question, forms a strategy. This strategy
is supported by appraisal of behaviours such as confirmation

and corrective feedback.

s

Though Gerhard (1971) uses the words”teaching yet
there is no definitiqn of the term provided. He says
'traditionally; teaching‘strategies have been classified as a
series of methods, ranging from‘the lecture, discussion and
. racitation to multi-method, the project, the self-discovery
and the self-selection approsch, pro#ided with these metho@s,
how do we use them to promote piocess and how do they fit

within the behavioural approach 7!

Fraenkel (1§737 considers teaching strategies.exclusive
of pupils' learning activities. Teaching strategies refer to
operations; a teacher performs in order to involve students
in activities to help them learn, whereas learning activities
represent things which studéﬁts do, or actions in which! they
engage. This idéa of a teaching strategy involves only the

teacher behaviours and not the pupil behaviours).

The term strategy has also been used by Flanders (1970),
though not clearly defined, it seems that'a strategy is the
way in which the +teacher handles a classroom situation in

order to facilitate learning.
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To isolate and study a single teacher behaviour or a
student behaviour is difficult as they are parts of a
complex system., Hence it is more plausible tg have some
selected teachiﬁg~behaviours, which develop a teaching
strategy and study the effect of these teaching strategies
on the pupils outcome in terms of attainment énd creative

thinking.

1.5.0 Can Creative Thinking be Developed 7

More and more research projects have been poinfing
‘up the pant that education can play, in the development of
creative efficiency. A good number of studies agree with
the statement that environment is the major factor that
enhances or curtails the development of creative thinking.
Torrance argues that, 'perhaps the most promising érea if
we are interested in what can be done to encourage creative
talent to unfold; is that gf experimentation with teaching
procedureg which will sﬁimulate students to think
independently, to test tﬁsir ideasg,and communicates them
others'. He himself conducted a number of studies about_
classroom climate for deve;opment of creative thinking and
he found that engaging in a larger variety of creative \

activities may result in greater word fluency. He 2lso

found that differential rewards, influences originality

of thinking.



19

Spaulding (1963) found that students’ feelings and
rerformances wefe related to the affective and emotional
atmosphere developed by the teachers. He observes that
the teachers were the important figure in the development
of both cognitive processes and personélity characteristics

in children.

Menary (1967) found that teacher personality traits
were most effective of change producing variable and that
different types of teachers influenced different areas of
growth. The development of creative abilities in the
students were found depending upon the attitudes of their
teachers also. Ray (1974) findingsled to the conclusion that
tgacher whose edqcétional attitudes were progressive,
considered_important for encouragement of productive creative
personality. Studlies have demonstrated that moré the dominancy

of teacher - more the creative thinking of pupils.

Parnes (1962), the Director of the Creative E&uca?ion
Foundation, Buffalo also noticed that creative problem
solving course was found to be helpful to students of low
and high initial creative ability.

Amaram and Giese (1965) studies indicated that the
students in the classrooms by training can gain in originality,

Problem‘solving skills of children could bé nurtured. Also in

’
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a study of the University of Minnesotta, Amaram (1968)
reported that creastive training gave the under achievers,
the motivation and skill to solve his own probleﬁs. From
his study it was favoured that cfeaﬁive $raining should be

ineluded in the school curriculum.

Certain efforts haQe been made in India for @evelop-
ment of creative thinking among the children. In 1971 a
creative teaching unit was established in Aligarh. Muslim
University which was sponsored by National Council for
Sciencg Education; with a purpose to nurture creative

thinking of students and develop specific courses for it.

Lindgrem (1969) and Belchar (1973) studied the effect
of film-mediated models on the children's verbal creativity
‘and reported a significant positive effects of films on

verbal creative thinking.

The above discussion reveals that many studies have
been conducted in which different methods and programmes
were tried‘in order to find out their effects upon various
levels of creatiye thinking, and indicates that there are
research evidences for the hunch that creative thinking can

be fostered. ’ -
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1.6.0 Different Approaches of Fostering. Greative Thinking

Since creative thinking is an infinite phenomenon anﬂ
person can ngcreative in an endless number of ways (Torranqe,
1971) there cgn.be, perhaps; endless‘ways to devise models
for identification and potentiating this important mental
functioning. It is well-known that different methods of

development of creative thinking are practised to a large
extent in the fields of business, advertisements, military,

etc. for finding out solutions to the problems. In the
following paragraphs an attempt will be made o give a brief
discussion on different approachgs for developing creative

thinking of children.

The earliest landmarks in this field are the creative
problem solving courses instituted by Crawford in 1931. At
present it is known as Attribute listing. Crawford (19545
éxplains 'Each time we take a step, we do it by changing an
‘attribute or a iualitynof something or else by applying the
same quality or attribute to some other things. It is not only
a method of developing creativity but an exﬁlanatofy theory or

ereative process.'

In the last century many people believed that any problem
could be solved by opening the Bible at random and selecting a
verse. This would indicate the solution. The 1ittle red book of



quotatiohs from Chairman Mao is similarly invoked in China

to-day.

~

The power of introducing an unexpected element into
problem situation can be seen ;n several different énviron-
ments. A fresh stimulus jerks the imind out of its set of
assumptions. This method is known as 'Nonlogical Stimuli'

which enab;es to approach creative thinking.

Brainstorming is another poiular method of creativity
developments. Osborn (1951) is the ecreator of this tecﬁniqua.
Reasons fop the very wide acceptance of brain-storming are
quite clear. It is simple, fan and appeasling. It ‘stimulates
interests, the power ?f association, a spint of competition,
free use of imagination qu active participation. It is
relafively economical in terms of time, does not necessitate
any elaborate class~room arrangement and can be effectively
used with both small énd large groups. It eliminates time
waiting arguments dur?ng discussion and encourages participa-~
tion by 211 students without the possibility of destruction

or cynical criticism by others.

P

*Synectics' is aﬁother approach, put forward by Gordon
(1961) This method rgpresents & problem solving strategy,
approachlng bralnstorming in its impacts. Synectics emphasises
the prlnciple of making famillar things unfamiliar andunﬁamiliar
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things familiar. It is a state of mind disciplined for
deliberate flexibility and imagination. Gordon talks about
four mechanisms of making stranges each metamorphical in
character. They are (i) personal analogy (ii) direct analogy
(iii) symbolic analogy and (iv) fantasy analogy.'According to
him without these’mechanisms, no problem stating and problem

solving attempt will be successful.

Bounﬁaz& test is also applied in approaching creative
thinking.When one defines a problem, one makes a statement
about its boundaries aé one sees them. Pro%ided one accepts
that these sre open to modifications the definition is only

a sorting point {to problem solving.

-~

Haefele (1962) developed a technique calledathe Collective
Note Boqk. A note-book is given to all competent individuals.
~Every one records in his note-book; one to several times a2
day, his thoughts and ideas on the problem for a period of a
month. In the last, he summarises his best ideas, suggestions
for fruitful directions; other new ideas etc..At a specific
time all handover their note-books to the co-ordinator. He

carefully summarises the ideas.

Another method for development of creative thinking is

morphological enalysis. It is fairly similar to attribute

s
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testing. Zwicky (1963) the propégators of this method says‘that
since the morphological analysis leads to all vistas and
perspectives and also strives for perfect achievements, it is
logically, artistically and ethicélly, extre ordinary satisfying .
This method believes that every individual is potential genius
and therefore it is suitable for all types of peoPIé in the
intellectual hierarchy. This approach enables to systematise

the inventiveness. It allows the problem solving methodically
and in some mases automatically. 'Black B9x' technique is
extensi?ely used in human relations and engineering programme
for developing creativity. The use of this technique- is similar
to the personal analogy of the synectics method. Little (1967)
developed technigue which is known as 'The Little Technique’.

It is like group Brainstorming.’The difference under this

method ;s the group leader knows the exact nature of the problem

under consideration, but not the members.

r

Davis et al (1969) have developed a checklist to stimulate
ideas. In the 'ohecklist:procedure, students or members of the
group have to consult the prepared list for the problem. Each
item of the prepared list will be considered as a possible
gource of immovation with respect to the given problem. It is
nothing but an organised and systematic consideration of each

item'on a prepared lisf as @& possible innovative source relative
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. o the problem at hend. The well known checklist always start

with several questions, which spur ideas.

'Organised Random Search' is a method introduced by
Williems (1960). It can be called an innovation of Brain
Storming technique. This method imposes an organisational

. method of problem analysis during the stage of ideation in
the place of random Jjumping around for ideas. The divergent
thinking is still possible in finding out solutions; within a

directional pattern rather than hit or miss attack.

Dolend Phillips ( 1967) developed a method known as
'Phillips 66' or 'Buzz Session'. In this session the audience
is divided into a number of small groups of about five to eight
persons. Eéch group selects its own chairman and retires to
convenient place for discussion. At the appointed time they
meet agaein, when the chairmen of each group summarises its

findings for the benefit of the eudience.

As stated earlier the above mentioned methods have been
mainly used in fields other than education. In very recent
years many attempts have been made to introduce some of these
techniques intoheducation. Getting momeﬁtum from the results

of various studies, different researchers in this field started

working with one of the abbve mentioned techniques for the
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development of creative thinking. But Torrance (1971) observed
that 'in our creativity research and development work, all of
us have been guided consciously or unconsciously by some

model' is quite proper. Unfortunately a few researchers,
however, have taken the trouble to analyse and evzluate existing
methods of teaching, and make deliberate choice of above
discussed methods. Considering this situation, the investigator
thought it £it to use the conventional methods for present
study. |

1.7.0 The Present Study
{

The title of the study reads as 'An Experimernital
Investigation of the Effects of Selected Teaching Strategies
on the Development of Creative Thinking aﬁd Achievement in
Science'. It is an experimental study consisfing of experiment
to find out the effects of four teaching strategies on the
development of creative thinking emong the seventh grade
pupils and their achievement in Science, thus it aims to
find out a strategy which is more effective in realising the
pupils expected oqtcéme. Ultimately the present attempt
ventures to study the possibilities of teaching for developing
creative thinking among school students. The teaching content
selected for the study comprises four units in science. The

indepehdent (i.e. treatment) variables are the four teaching
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strategies, namely Strategy I (i.e. Leeturing), Strategy 11
(i.e. Lecturing with Discussion), Strategy III (i.e. Lecturing
with Discussion and Practical Work) and Strétegy 1v (i.e.
Lecturing with Discussion, Practical Work and use of A.V. Aids).
The dependent (i.e. criterion) variablesare creative thinking
and school achievement in science. The ongoing discussion

provides the details about the terms used in the problem.'

1.7.4.0 Four Teaching Strategies :

The term 'teaching strategy' has been explained in
caption 1.4;0.'The four teaching strategies designed for
this study are (i) Strategy I i.e. Lecturing,(ii) Strategy II,
i.e. Lecturing with :Discussién, (iii) Strategy III, i.e.
Lectufing with Discussion and Practical Work and (iv)~8trategy
iV, i.e. Lecturing with Discussion, Practical Work and use of
A.V. Aids. '

It is clear that selected strategies are graded and step:
by step increase the students involvement. The following
discussions provide details about the variables involved in

the different designed strategies and also rationale behind it.

1.7.1.1 Strategy I i.e. Lecturing : The present study

involves +the teaching of science. Science is a branch of
human knowledge which constently progresses with a persistent
inguiry. Though science teachers know that lecturing is not
more effective than other methods, théy use mostiy lecturing
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in the classroom, with little experimentation and questioning.
. In a study by Bondesson and Lérsson (1970), it was found

that the direction method, where priﬁciples were presented
and exemplified, was superior in effieiency and transfer
value to the discovery method, where principles were
discovered from examples. This makes one feel that lecture
method is 2l1so superior for certain aspects of education.

This arguments should be put to experimental testing or

should be examined in relation to empirical related studies.

On the basis of the review of studies and thinking as
above, it is stated here that, lecturing forms one of the
teaching techniques involved in the formation of the four
different teaching strategies of this study. Lecturing, here
means teacher presenting subject matter verbally with the
little help of demonstration, but there will be no direct
involvement o: pupils during teaching session, i.e. the

pupil participation will be reduced to a considerable extent.

1.7.1.2 Strategy II i.e. Lecturing with Discussion :

© Asking questioﬁs is the minimum of the students' participation
in the classroom activities, compared to other direct ways

of students' participation. Generally the teacher involves
guestions in the classroom and that way he takes initial for

exploring discussion in daily teaching. So the second important
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variable involved in this study is discﬁssion. Teachers
asking questions and pupils responding leads to‘pupil
participation, in the teaching-learning process. By this
way discussion occurs. It develops a democratie climate in

the classroon.

Congidering Flanders view, the teacher will be some
what indirect in this strategy. Many studies involving this
technique have been conducted, keeping in view, the different
objectives. Amidon and Flander (196%) found that the pupil '
achievement in geometry increased, if the teacher were
indirect. Study of Imlla (1973) also supports these findings.
So achievement and creastive thinking may be expected to be

higher in fhis strategy.

1.7.1.3 Strategy I1l - Lecturing with Discussion and Practical

Work s 'Eiperimentétion is the soul of science teaching' and

hence in the syllabus every standard there are incorporated
sone experiments which students are required to pexrform
compulsorily. Due to this the third important variable of
practical work was incorporated in the present investigation.
Thus it will be clear that the third strategy evolved is the

heppy combination of lecture, discussion and practical work.

Normally the teachers allow pupils to perform such

experiments which are already mentioned in the syllabus. Due
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facilities we are not in a position to create the ideazl
situation of providing the facility for individualised
practical work. Very few schools have f;cilities to reduce
this ideal to concrete. So the teacher finds out a happy
compromise by giving the practical workto small group of pupils
at a time and thus, saxisfiesAhimself that hé has tried ?o
fulfi}l the objective of developing practical skill partiallys
Ip the present investigation the above situgtion has been
kept fully in view while implementing the Strategy III. Thus,
it must be evident by nowy that strategy II1I means lecturing
and discussion corroborated by a handfulvof practical work

to be done by pupils.

1.7.1.4 BStrategy IV - Lecturing with Discussion, Practical

Work and A.V. Aids ¢ When the technology is running through the

nerves an& veins of the society, how long can education afford
10 pay no head t0 it ? Today, modern instruments like
computers, learning machineé, 16 mm érojector, T.V. and
videotape etec. have become the part and parcel of classroom
teaching in foreign countries and it will not be so long

vhen they will cross the threshold of our classrooms too. Most
of the Indien universities have incorporated the subject of
Educational Teehnoiogy in the B.Ed. course. The technology
knocks at the door. Many schools have filmstrip projector,
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taperecorder, T.V., 16 mm. projector, overhead projector

ete. and the science teachers have been found using these

aids off and on. It is our misfortune that our teachers do

not appreciate the advent and advantages of the technoiogy in
education and do not accord a warm hearted wélcome to the ,
changing times. It is thought that the effects of A.V. aids

on the development of the creative thinking should be studied
" and hence A.V. aids have been taken as the fourth variable.
Thet the A.V. aids add the novelty to the teaching process .
and make it lively and inierest;ng, is indoubtable. With the
help of A.V. aids we can provide indirect experiences to
pupils. For present study strategy IV meesns lecture, practical
work, discussion and the addition of the use of a variety of
A.V.2ids which would be useful in elucidatihg the content.

In the pregent study the four varigbles namely Lecture,
Discussion, Practical Work:. smd A.V. aids are used in combinations
to form the four teaching strategies. Though already stated
in caption 1.7.1 repeat once aéain the strategies are Strategy
I, that is Lecturing, (ii) Strategy II - Lecturing with
Discussion, (iii) Strategy III - Lecturing with Discussion and
Practical Work and (iv) Strategy IV - Lecturing with Discussion,
Practical Wogk and A.V, Aids. They canﬂbe schematically

fepresented as follows :



Table ¢ I : Schematic Representation of the Four
Teaching Strategies

Strategy - Variables
Decturlng Discussion Practical Work A.V.,Aids

M M S R WS S WS W W G D SN S M EP R MBS e M mm W S e W e e e e

II v
III v v v
IV V4 Va % <

X Looking to the above discussions regarding the variables
that‘is Lecturing, Discussion, Practical Work end A.V. aids,
which in &ifferent c&mbinations form™ the four teaching
strategies. It can be visuallized that the strategies, in
increasing order of their effectiveness for developing
creative thinking among pupils aré Strategy I that is
Lecturing, Strategy II - Lecturing with Discussion, Strategy
III - Lecturing with Discussion and Practical Work and
Stratggy IV - Lecturing with Discussion, Practical Work amd

AV, aids.

1.7.2.0 Creative Thinkigg H

Inv&stigations have shown that there are two distinect
modes of thinking, one is referred to as convergent thinking
(i.e. intelligence) and the other is called divergent thinking
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(i.e. creativity). The former mode of thinking is the one

A that is normally engaged in; it refers to the conventional,
stereotyped, habitual way of thinking. The divergent thinking
on the contrary, is the antithesis of the routine; stereo-
typed or imitative pattern of thinking or performing.
Divergent thinking involves 'fluency', 'flexibility' end
‘originality' among others. In short coﬁvergeht thinking
involves logical necessities-and divergent thinking involves

logical possibilities.

When we develop, organize and recognize ideas, objects
or words, and arrive at a product which is novel, original,
unexpected and imaginative in its new form, we are thinking
creatively. Creative thinkiﬁg is new thinking. The ferm
creative thinking has been explained fully in caption 1.3.0.
In this study investigator will accept creative thinking in
its broadest sense. If the product produced by the pupil, is
new to him, not necessarily to others, the pupil is
considered creative. The pupils will be evaluated for thé
creative thinking with respect to fluency, flexibility’and

originality.

1.7.%.0 Achievement @

One of the foremost objectives of education is the

acquisition of knowledge by pupils, this is also an important

objective. Even’today the achieveﬁent of pupils is considered
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However, one of the obnoxious problem of the education in
our country is the low level of scholastic achievement of

school children.

The students should be tested at the end of the teaching
work for how much knowledge they have acquired. This is an /
important Work. For this the proper achievement tests should
be administered,.The scores obtained at these tests are known
as the achievement of pupils. Thus, the term 'achievement' is
noﬁ not an unknown or unfamiliar word in the educational
world. So itisfutile to discuss that point over here and hence
the investigator will remain éatisfied by simply stating that
the pupils will be evaluated after completion of every
strategy. The details regarding these achievemeﬁt tests,

developed for this study, are given under caption 3.7.0.

1.7.4.0 Objectives :

The study is an attempt to see the qelationship between
the processes that is four different teaching strategies and
product that is pupils creative thinking and achievement in

science.

The general objectivé of the study is to see the relative
effectiveness of the four different teaching strategies namely
(1) Strategy I - Lecturing (ii) Strategy ‘II - Lecturing with
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Discussion (iii) Strategy III - Lecturing with Discussion and
Practical Work, (iv) Strategy IV - Lécturing with Discussion,
Practical Work and Use of A.V. Aids Upon pupils attainment on
creative thinking tests and achlievement tests in science. In
short, the study was undertaken to fulfill the following
objectives :

(i) To £ind out the effectiveness of Sti; St,, St3, and St

on the development of creative thinking ability, of
ptandard VII pupils of Petlad town.

4

This objective is to be fulfilled by employing Letin

Square Design.

(1i) To find out the effectiveness of 5t,, St,, St3 and 8%,
ont the achisvements in science of standard VII pupils
of Petlad town.

This objective is also to be fulfilled by employing Latin

1
.ot

Square Design.

1.7.5.0 Hypotheses :

Keeping in view; the framework of the‘stuﬁy, resulting
from the critical review of the related literature, the problem
and_the objectives, some of the following null hypotheses Eave
been formulated :

(i) Theres will be no significant difference between strategies

St,, Sty, Stsand‘3t4 for promoting creative thinking in
the pupils of seventh class. ‘
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2. There will be no significant difference between Strategies
Sty Sty Sté, and St, for the achievement scores of the

seventh class pupils in Science.

i

3. There will be no significant difference between strategies
8t,, St,, Sté and St4 for the development of creative
thinking in high or low achilevers

4. There will be no.significant difference between strategies
St1, Stz, Sts.and S§4 for the development of creative
thinking in pupile having high or low intelligence.

5. There will be no significant difference between strategies

St1, Sta, St3 and S§4 for the develoﬁment of creative
thinking in either boys or girls.

6. There will be no significant difference between sirategies
St1, Stz, St3 and ,St4 for developing creative thinking

among high or low creative pupils.
1.8.0 Delimitations

The study is delimited to the following aspects

(1) Teaching is a2 wide concept a2nd involves a large number
of variables, out of which. only four variables viz.
Lecturing, Discussion, Practical Work and A.V, aids,
would be used for developing four teaching strategies
as described in caption 1.7.0. o

(i1) The investigator would use only verbal tests for measuring
creative thinking.

(iii) While developing the different tests, the study restricts
to the sample of students ( described in caption 3.6.0 )
for the purpose of validation.

(iv) In the present study creative thinking would be represented
- by Fluency, Plexibility and Originality of thinking.




