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CHAPTER V
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51,0 Introduction

The present study has attempted to find out the effect-
iveness of the Creative Teaching Method upon the general
creative thinking, creative thinking in geography, and achieve=-
ment in geography of the eighth graders. The rationale for
undertaking this study was discussed in chapter I. The details
regarding the pilot study, method and procedure adopted in
in this study were given in chapter II.‘The’construction
and standardisation of the Geography Achievement Test on
Structure of Intellet Model and the development of three
achievement tests, such as, Achievement Test I in Geography,
Achievem;nt Tegst II in Geography and Achievement Test III in

Geography were described in chapter III. The collection of
data and analysis of the results of the experiment were
presented in chapter IV. In the present éhapter, the results

are discussed according to the hypotheses.

It may be stated here that there were eight hypotheses
to be tested in this study. The first hypothesis was rela-

ted to general creative thinking. Hypotheses II to VII were

related to the creative thinking in geography. The last
hypothesgs was related to the achievement in geography.
The presentation of the discussion will be in a particular

order viz., the discussion for the general creative thinking



will be made under caption 5,2.0, creative thinkiné in
geography will be made under caption 5.3.0 and the achieve-
ment in geography will be under caption 5.4.0. Before
starting the discuséion, the relevant hypothesis has been
stated under each caption for the convenience of the readef.

The conclusions drawn from the discussion have been reported

in the last paragraphy 'of each caption

5420 Discussion of Results Relating to General Creative
Thinking

Hypothesis I. There is no significant difference in general
creative thinking between the g£oup taught through the
Creative Teaching Method and the group taught through tra-t
ditonal method.

'

The effect of teaching of geography through the Qreative
Teaching Method upon the general creative(thinking_of eighth,
graders was analysed by employling the techniques of analysis
of covariance, having the three covariates of SES, intelligence
and general creative thihking. The F-ratio was not signifi-
cant. (F=2,532, df=1/69, vide Table 4.1), This implies that
the general creative thinking of the experimental group and
that of control group students did not differ significantly.
Thus, the hypothesgs I as stated above is not rejected.
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In the related literature, tﬁere could not be seen a
similar study of the present type. But the findings of the
following studies can be examined in the context of the
present results. Frantz (1975) selected Brainstorming,
Synectics, and Physiogonomic response training for investi-
gating their effect upon creative thinking of fifth grade
pupils. It was found that the Brainstorming instruction
was the least effective of the th}ee groups. Brandt's (1974)
experiment also demonstrated that there were no significant
treatment effect of group counselling creativity training
on creativity, adjustment and achievement of fiffh grade
children, Silvestro (1974) investigated the differential
effects of training with convefgent and Brainstorming think-
ing tasks on the conceptual tempo of impulsive and reflective
third grade children. He found out from the study that tra-
ining with cénvergent tasks have significantly increased
the Matching Familiar Figures Test's (MFF) time scores of
impulsive students. Stern (1973) reported that the treatment
of watching of special television programmes like cartoons,
sports, comedies, drama, etc., were not effective for the
development of creative thinking among mentally gifted
minors. Instead the scores of confrol group showed an
increase in creative ability when post test scores were
compared to the pretest scores. Taylor et al.'s (1957)
research project at Yale University indicated Brainstorming

as a means of group ideation was inferior to individual
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The results of the following studies did not agree with
the present finding. Meadow, Parnes and Reese (1959) reported
that with Brainétormipg the proéuction~df géod answers vas
a little more than doubled. Parnes (1962) répprted a study
in which more than 1200 students participated, revealed that
the creative problem solving students showed substantial gains
in quantity of ideas on two tests of ldea quantity repeated
at the end of the course. In this study Brainstorming, check--
lists and forced relations were the methods to‘train the experi-
mental students. Torrance (1965) observed that pupils permitted
to practice without teacher evaluation were able to perform
more cfeativtﬁy on sebsequent occasions than were pupils who
had practised;with teacher evaluation. Turner, Winston and:
Rains (1965) tested 30 high and 29 low creatiye subjects for
the effects of Brainstorming upohh idea production. They found
positive effects of the Brainstorming instruction between the
two grops. Huchinson (1967) found significant effect of the '
modified instructional method (Brainstorming) upon the experi-
mental group in total productive thinking. Alencar (1974)
‘studied the effect of Purdue Creative Thinking Programme. In
the experimental conditions after the reading of a story
about a famous American Pioneer by the teacher the pupils
worked on some creativity exercises. The conclusions drawn
were that the prograsmme had a positive effect of Divergent
Prodiuction Instruction on nineth grade English students were
significant in two of the three subtests and the composite test

results of 'verbal creativity',
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This diversity of findings provided curiosity to probe
further into the data. For this purpose, the effect of the
treatment upon the general creative thinking and its subparts,
such as, Seeing Problems, Unusual Uses, and Consequences, bet-
ween the t-values were found out. The t-values were not found
significant, (vide Table 4.2) This reflects that there is no
significant difference between both the groups after the treat-
ment, Hence it is found that the effect of the treatment was

almost similar as to that of traditional method.

The findings of no difference between the experimental and
the control group for the criterion variable of general creative

thinking can be attributed to the following arguments.

One of the arguments may be that the duration of the
treatment was too short to have differential effect on the
development of creativé thinking. In this regard, a few studies
may be quoted to examine the experimental tfeatment. Frantz
(1975) had 10 sessions of 30 minutes each for his study.
Weinstein (1975) had a series of five, one hour elaboration
skill training session, administered at approximately at
one week interval. Payne (1973) for his experiment had one
session, Callahan (1973) eight weeks, Parnes (1962) had five
short coueses. From the perusal of the above étudies, it can
be said that the duration of the present experiment is suffi-

cient for the purpose of the study.
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Another point that may be raised is the migture of the
‘two techniques of Morphological analysis and Brainstorming.
It may be argued that these two techniques mutually interact
with each other resulting in the lesser effectiveness upon
the students' creative thinking. As -discussed under caption
1,6,2 many studies, such Turner et al., (1965), Huchinson
(1967), Fleming (1972), Frantz (1975), etc., have been conduct-
ed using the Bralnstorming as their treatment variable.
Morphological analysis is g creative technique mainly used in
engineering. Both the techniques alm at bringing new idea
combinations. The basic principles\of both the methods were
presented under caption 1,6,1 and l.6,2. From that it is
seen that the basic theories of these two techniques do not
oppose each othér. These techniques are perhaps complementary
between themn, not contradicgory. These two methods were
introduced simultaneously, for the main reasons of flexi-
bility of approach, and relevance of the Creative Teaching
Method to the subject matter. In fact the students and the
investigator found it interesting when these ap aches,
that is Morphological analysis, Brainstorming an&)traditional
way OFf teaching were integrated to form the treatment of the

Xperiment.,

Another point that can be putforward is that the time
needed for teaching the topics by the techniques of Morpho-

logical analysis and Bfainstorming was perhaps not equated



since normally these methods may require more time. But

this observation does not hold good, since, the investigator
had plammed to equate time and teaching within the experi-
mgntal and control groups. It is true that the schools were
conscious of finishing the monthly courses within the
scheduled time . They do not bother much about the methods
and way of teaching, instead they care more for the required
portions covered within the prescribed time limit. The
investigator felt it at certain times when he was instructed
to hurry up.the teaching when he wanted to proceed a little
slowly in order that the students may adjust to the new
methbds. But it is to be remarked that there was no diffi-
calty to this investigator in this respect, because he pre-
pared tﬁe lesson plans sufficiently earlier and preplanned
every-thing in such a manner that there was no delay in the
preparation or execution of lessons., One of the objectives
of the study, as said earlier was to find out the effect

of the treatment variable in the normal working conditions
of the school, and for the regular teaching of the subjects.

Therefore the question on hand dld not arise in this study.

It may be noticed that the experimental treatment was
" given only for two periods per week. The other school environ-
ment remained the saﬁe. It may perhaps be influential over
the treatment given by the investigator. Another logieal
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reason can be that the teaching of other subjects by other
teachers was done through the traditional method., Perhaps
directly or indirectly, the other teachers were undoing

what the investigator was doing, during the experiment.

From the perusal of the related literature, it will be
seen that only a few studies have taken éamples from school
students to see the effect of the creativity techniques.

Many of them deal with adults placed in other types of
settings. The main purpbse of many of the studies was to
introduce the different techniques @8 creativity develop-

ment methods and not as teaching methods In this context,

it can be stated that a maiden attémpt was made in this study
'to teach! the content of geography through the Creative
Teaching Method. The examination of the findings only supports
Parnézk)(1962) statement that the study of creativity is

still immature to say exactly what happens in a person

who studies and practices the principles of creative thinking.

From the above discu;sion, the following conclusions can
be derived, | |
1) The treatment of Creative Teaching Method in geography
when compared with the traditional method did not produce
differential effect upon general creative thinkiﬁg of eighth
graders. (2) The treatment of Creative Teaching Method in
geography when compared with the traditional method did not
produce differential effect upon the subparts of general
creative thinking such as, Seeing Problems, Unusual uses,

and Conseguences,
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5,3,0 Creative Thinking in Geography

As discussed under caption 5.1.0 there were six
hypotheses to be tested under creative thinking in geography.
Therefore, starting from the discussion of hypothesls - II,
which deals with cognition agbilities in geography, followed
by the discussion of the hypotheses relating to memory, divergent
production, convergent production, evaluation and the total'
creative thinking in geography will be made under caption
5.3.1 to 5.3.6 respectively. |
5.3.1 Discussion of Results Relating to Cognition abilities

in Geography (CMP)

Hypothesis - II There is no sighificant difference in
cognition gbilities in geograpﬁy between the group taught
through the Creative Teaching Method and the group taught
through the traditional method.

The effect of teaching of geography through the
Lreative Teaching Method upon the cognition abilities in
L“geography of eighth graders was analysed by employing
analysis of covariance technique having three covaristes of
SES, intelligence and general creative thinking (CYPT). The
F.ratio was not significant. (F = 0.12, &f 1/69, vide
Table 4,3). This implies that the treatment has not produced

differential effects upon cognition abilities in geography



200

of eighth graders when compared with the traditional method.
Therefore the hypothesis IT as stated above is not rejected,

Guilford and Hoepfner (1971) included cognition, memory,
divergent production, convergent pnﬁduction and evaluation
as required abilities in this model of SI. Cognition means
discovery, rediscovery or recognition (Guilford 1957). This
cognition consists of -the mental gbilities of verbal
compzjehen sion ,verbal classification, verbal analogies, general
reasoning, penetration, and conceptual foresight. (vide '
Table 3.2 ). These mental abilities are known respectively
as cognition 6f semantic unit (CMU), cognition« of semagntic
class (CMC) cognitic;n of semantic relation (CMR), cognition
of semantic system (CiS), cognition of semantic transformation
(CMT), and cognition of semantic implication (CMI).

To examine closely and to find out the effect of the
treatment upon these six mental abilities, t-test was applied
between the mean scores of the six mental abilities of
cognition in geography of the two groups. It was found from
the results that only the t.values for two mental abilities
of verbal comprehension (Cognition of sqnantié unit} and
verbal .analogies (Cognition of semantic relation) were
gignificant at 0.01 level in favour of experimental group
(t = 3.85 and 2.65 respectively, vide Table 4.4). It implies
that the mental abilities of only/the verbal comprehension
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and verbal analogies under the cognition abllities in
geography developed significantly among the expérimental

students because of the treatment,

From the above the following conclusions may be derived s
(1) The @reative Teaching Method did not produce differential
effects upon cognition abilities in géograéhy of eighth

graders when compared with the traditional method of teaching

geography.

(2) When compared with the traditional method of teaching
geography, the Creative Teaching Method developed higher
mean scores on the mental abilitles of verbal comprehension

and verbal analogies.

(3} There were no differential effects for the mental
abilities of 'verbal classification, generzl reasoning,
penetration, and conceptual foresight of eighth gréders
because of the Creative Teaching Method, than the traditional
method of teaching geography.
5.3.2 Discussion of Results Relating to Memory in Geography
(14p)

Hypothesis III -~ There is no significant difference in
memory abilities in geography between the group taught
through the Creative Teaching Method and the group taught

through the traditional method.
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The technique 5f .analysis of g:oVarianée was employed
to analyse the data and to find out the e:ffec’c of teaching
geography through the Creative Teachihg Method upon the’
memory abilities in geography (MMP) of eighth.gra&.ers: the
covariateés were of SES, intelligence and general creative
thinking. The F-ratio was not significant, (F = 1.42, af = 1/69,
vide Table 4.5). This implies that the treatment has not
produced differential effects upon the megory sbilities in
geography of eighth graders than the traditional method.

Therefore the hypothesis I1l :as stated above is not rejected.

Memory xﬁeans retention of what is recognised (Guilford,
1957) . This memory consists of the mental abilities of
'‘memory for ideas, coﬁcept recall, finding the relation with
definition, learned info‘rmation, memory for word meaning and
memory for paired associates. Technically these ab;hlities

are called as memory for semantic unit (MMU), memory for
semantic class (MMC), memory for semantic relation (MMR),
menory fc;r semantic system (MMS), memory for semantic
transfomation (MMT), and memory for semantic implication (MMI)
respectively. In order to observe closely the effect of the
treatment upon these six meﬁtal abilities of memory of the
two groups, t-test was spplied between the mean scores of
éhese six mental abilities of memory of the two groups
separately. The results indicated,that only the t-values for .

memory for semantic transfomation (MMT) and memory for
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semantic implication (MMI) were significant at 0.05 level,

(t = 2,06 .and 2.53 respectively, vide Table 4.6). The mean
scores of MMT of control group is significantly higher than
the experimental group whereas, the mean score of MMI of
e:@erjinéntal é_;roup is significantly higher than that of
control éroup. 'i"nis conveys that the mental ability of 'memory
for word meanings' (MMT) has been éevalopea significantly by
the traditional method than the treatment of Creative Teaching
Method., But the mental ability ‘mar;ory for paired associates'
(MMI) received significant gains by the treatment. The above
finding related \to ‘memory for palred associates' (MMI) is
agreeable to #feinstein (1975). His ninth grade e:@erimental\
subjects participated in a series of five one houxr elaboration
gkill training sessions. The subjects were exvosed to a‘ set of
20 learming i:asks. They were required to create a series of
elaborators or mediational aids for each of the i-;asks. From
this study V{qﬁ;{stein found significani; mean differences
favouring experimental group on thg free recall and trial two
of the palred associates learning tasks. Thus, it is observed
that the ti:aéitional method produced significant hi_éher means
for the mental ability of memory for word meanings compared
to the Creative Teaching Method, But for the ability of 'memory’
for paired associates, the Creative Teaching Méthod produced
significantly hicgher mean scores thar} the traditional method.
Similar results were found by Weinstdn (1975).
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From the above discussion the following conclusions

may be derived :

(1) No differential effects were found upon the memory
abilities in geogrgphy of eighth graders because of the
treatment of Creative Teaching Method than the traditional

method of teaching geography.

(2} The mental ability of 'memory for paired associates' of
eighth graders received significant positive effect because
of the Creative Teaching Method than the traditional method

of teaching geography.

{3} The traditional method of teaching geography produced
higher mean scores on the mental ability of memory for word
meznings of eighth graders, than the treatment of teaching

through Creative Teaching Method.

{4} There were no differential effects for the mental
abilities of ‘'memorv for ideas, concept recall, finding the
relation with definition, and learned information' of eighth
Teaching
graders because of the Creative ZMe'thod compared with the
traditional method.
5.3.3 Discussion of Results Relating to Divergent Production
in Geography (DuP)

Hypothesis IV - There is no significant difference in

divergent production abilities in geography between the group

taught through the Creativd Teaching Method and the group



taught through the traditional method.

analysis of covariance was applied to znalyse the data
to find out the effect of teaching of geography through
Creative Teaching Method upon the divergent production
abilities in geography of eighth graders. The covarilates
were 3ES, intelligence and geheral creative thinking., The
F_ratio was not sicnificant (F = 1.98, df = 1/69, vide
Table 4,7). It reflects that the Creative Teaching Method
did not produce differential effects upon the divergent
production gbilities in geography of eighth graders as
compared to the traditional method. Therefore the hypothesis

as stated zbove is not rejected.

The ghove finding is not in line with the findings of
Hﬂ%hinson (1967) who conducted a fifteen day study of medified
instructional methods ( Brain stomming) which treated social
studies students as thinkers. The results indicated that the
modified instructional method produced distinct change in
the ratio of verbal response categories, A sharp increase in
the total productive thinking was noticed. It may be stated
here that productive thinking may be of two types, such as,
(1) divergent production =nd (ii) convergent production. The
discussion about the convergent production will be presented
under caption 5,2.4. Induced by these contradictory findings,

the investigator wanted to find out the effect of the treatment
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upon the sub components of this Qperation. Under divergent
production there aré six:neqtal abilities such as
tideational fluency, spontzneous flexibility, associational
fluency, expressional fluency, originality, =nd elaborstion'.
These abilities are represented respectively by divergent
production of semantic unit (DMU), divergent production

of semantic class (MC), divergent ?ro&uction of semantic
relation (DMR}, divergent production of semantic system
(DMS), divergent production of semantic transfomation (DMT),
and divergent production of semantic implication (DMI). The
meaﬁ; scores of these mental abilities in geography were
comp;red by applying t-test for the control =nd experimental
groups separately. The results indicat@d that the t-value
for the mental ability of elaboration ( Divergent production
of semantic implication) is significant at 0.01 level,

(vide Table 4.8). The t—vaiues for the other mental
abilities of divergent production such as ideational fluency{
spontaneous flexibility, associational fluency and
originality were’ﬁot gignificant. The meanh score of elabora-
tion 9f experimental group is significantly higher than
control group. It means, the mental ability of elaboration
in geogrzphy of eighth graders is affected sionificantly

by the treatment, Guilford (1966) says that elaboration is
one variety of original production. Compared to the other

mental abllities in this operation, only elaboration was
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found to be developed significantly through this Creative
Teaching Method. Some of the other findings which can be
compared with the present one are discussed in the following

paragraphs.

Wilson's findings did not support to the present one.
Wilson (1972) studied the effect of 40 hours of creativity
training given under the two different modes of training
upon the prospective teachers and pupils' fluent, flexible,
original =and elaborate thinking. One mode of cregtivity
training given to the prospective teachers was with direct
involvement in exercises designed to enhance creativity. The
other was with discussion, but no direct involvement. The
results revealed, that the pupils improved in fluency,
flexibilijty ‘and originality and they declined in elaboration.
Alencar (1974) studied the effects of the Furdue Creative
Thinking Programme on fourth and fifth grade public and private
school pupils' creative thinking abilities. He found
significant gains in originality, figural fluency, and
flexibility.

In this connection it is fit to quote the study of
Abkemeler (1975), even though in his study, semantic modes
were not included, Abkemeir conducted a study to investigate

the relationship between structure of intellect-figural and
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symbolic attitudes and three personological variables (sex
difference, mathematical modality preference, =nd problem
solving strategy) with the figurél and symbolic modes of
presenting mathematical concepts, Subjects were 160 Algebra Il
students of two czthelic high schools. The concept of the
function was presented in two printed instructional programmes.
One employed a figural mode presentation, the other a symbolic
mode. Besides others, the results indicated in particular

that the measure for the gptitude ‘'divergent production of
figural systems' was the most important measure in thevtotal
set of aptitude measures and was, by itself significantly

related to dependent measures in all groups.

Carey (1975) found significant effect of the treatment
only in verbal flexibility in fafour of experimental group.
He investigated the effect that training in thinking skills
had nn the acaflemic achievement of fifth and sixth grade
students in reading =nd arithmetic, Besides the results on
achievement, the study revezled significant effect only in

verbal flexibility.

Lloyd's (1975) attempt also demonstfated similar but more
favourable findings as regards to divergent production. His
sample of ningth graders were given the treatment of
instruction on divergent production of semantic content factors

of units, classes, relations systems, transformations and
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implications. The results revealed that there were significant
effects upon three out of the five tests of divergent
thinking favouring the experimental cgf.»“:'cu.:j;s7 The present finding
of this study is in favour of the findindgs of the study by
Torrance (1964) also. ‘He found that unevaluated practice tends
to produce greater elaboration in ;:hildren except at sixth
grade level. But it 4id not agrée with Torrance's finding

that originality could be developed by unevaluated practices.

Seymour's (1975) finding is to a limited extent, in favour
of the present finding. Seymour investigated teacher's ability
to justify creative children as well as difference in crestivity
in the two SES cultures, He found that the higher the SES score
the hicher will be the creativity in only one of the 10
creativity measures, that is in 'figural elaboration', In the
present study it is seman%;ic elaboration which is significant

for both low znd high creative students.

Amram and Giefse (1565) conducted three studies and the
results indicated that the students could gzin in originality.
Davis and Manske (1966) found the same results. They found
that situations instructions for the experimental group ‘

significantly increased originality of the colilege students.

Prom the above, it ig seen that the studies of Wilson (1972),
Carey (1975), Amram and Giese (1965), Davis and Manike (1966),
etc., found thelr treatment increased the mental zbilities of

flexibility and originality. Huchinson's study (1967) found the
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increase of productive thinking as a whole., But the results

of the present study did not find differential effects upon

the gbove abilities. But it found the increase of the mental
ability éf semantic 'elaboration' for the e:ggerimentaJ.»group

as a whole whereas, Seymoup (1975) found his treatmgnt‘increased
figural elaboration for high SES groups. Contrary to the

present findings Wilson's (1972) study revealed the decline

of this mental ability of elabgration. Viewing these contradictors
findings it is safe to say that no final conclusion can be made

because of lack of adequate research support.

The following conclusions can be derived for the present

study f£rom the above discussion :

(1) The treatment of Creative Teaching Method in geography
did not produce differential effects upon divergent production
abilities in gquraphy of eighth graders, when compared with

the traditional method,

(2} The mental ability of 'elaboration' of eighth graders
received gignificant effect by the Creatlve Teaching Method

than the traditional method of teaching geography.

(3) The treatment of Creative Teaching Method in geography daid
not produce differential effects upon 'ideational fluency,
spontaneous flexibility, associational fluency, expressional
fluency, and originality' of eighﬁh graders, when compared with
the traditional method,
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5.3.4 Discussion of Results Relating to Convergent Production
in CGeography (NMP)
Hypothesig V - There is no significant difference in
convergent production abilities in geography between the group
taught through the Creative Teaching Method znd the group

- taught through the traditional method.

The effect of teaching geogrsphy through the Creative
Teaching Method up'on the convergent production of eighth
graders was analysed by employing ahalysis of covariasnce
technique, where the covariates were SES, intelligence ami‘
general creative thinking. The F-ratio was significant a2t
0,05 level, (F = 4,19, &f = 1/69, vide Table 4.9}, The adjusted
mean score of students of the experimental group for convergent
production in geography is gignificantly higher than that of
the control group. This implies that convergent production
abilities in geography of eighth graders had improved
significantly by the Creative Teaching Method. Hence the

hypothesis as stated above is rejected.

Silvestro (1974} investigated the differential effects
of training with convergent and Brainstoming thinking on the
conceptual tempo of impulsive and reflective third grade
children, His finding was that training with convergent tasks
significantly increased the Matching Familiar Figures Test's

time scales of impulsive students. The results of the present



study indicate that training increased convergent tasks,
whereas Silvesto found training with convergent tasks,
significantly increased the criterion score., Huchinson's
(1967} study, as pointed out earlier under the discussion

of divergent production, demonstrated significant increase

in total productiwve thinking. It includes both divergent
production and converger‘xt production. Klausmeifr (1964} says
that 'reasoning' is similar to convergent thinking, if not
identical process., Convergent production is the ability

that leads to 6ne right answer or to a recognised best or
conventional answers. Regarding the importance of convergent
production, Guilford (1967) says that it is the area of logical
deductions or at least the area of completing inferences.
Convergent production rather than divergent production is the
prevailing function when the input infomation is sufficient
to detemine a unique answer. This ability is different fnmn.
divergent production. Divergent production is taking different
ways to f£ind out the answers. But for both Guilford (1957} aﬁd
Klausmef% (1964) these two productions are complementary and
fom part of total productive thinking., Finding out the right
answer is comﬁon in both the agbilities. Guilford (1966)
incorporated both divergent and convergent thinking as well

as cognition memory, and evaluation as the required gbilities

in cregtivity in all fields. He further stated that the gpecific
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abilities relzted to convergent and divergent thinking might
be different for artists and scientists. On these lines it
cah also be said that the agbilities related to convergent

thinking in geography might also be different,

This convergent production consists of six mental abilities,
viz., 'location of central idea, ability to see classes,
educ-tion of conceptual correlates, ordering, semantic,
redefinition, and attribute listing. They -are respectively
known as convergent production of semantic unit (NMU),
converfient production of semantic class (NMC), convergent
production of semantic relation (NMR), convergént production
of semantic system (NMS), convergent production of semantic
transformation (NMT), =nd convergent production of semantic
implication (NMI), The effect of the treatment on these
abilities separately for the control and experimental groups
was studied. To achieve this, comparison was inade between the
mean scores of the six mental abllities separately, for
convergent production in geography between the two groups by
applying t-test, The t-values for the mentasl azbilities, namelv,
convergent production of semantic unit, and convergent
production of semantic class, were significant at 0,05 level,
(vide Table 4,10). The t-values for the remaining four mental
abilities were found to be insignificant. The mean scores of
the above two abilities . for convergent production in’

geography were sionificantly higher for the experimental group
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than the control group. This means that only the mental
abilities of 'location of central idea' (NMU) and 'ability
to see class' (NMC) received sicnificant gains through the
Creative Teaching Method in eighth graders. Tor other mental
abilities, no differential effects were found because of the

tre=atment,

Thus, it is found that the present study indicated
increased convergent production because of the treatment of
the Creative Teaching Method, Though the treatment =nd samples
were Jdifferent, the studies of Huchifson znd Silvestro revealed

similar results.

The above discussion leads to the derivation of the

following conclusiong for the present study :

(1) The convergent production abilities in geography of eighth
graders improved significantly by the Creative Teaching Method

than the traditional method of teaching geography,

(g) The Creative Teaching Method in geography produced
sionificant mean scores ohn the mental gbilities of 'location
of central idea and ability to see classes' of eighth graders

than the traditional method.

(3) HNo differential effects were found for the mental abilities
of 'educztion of conceptual correlates, ordering, semantic

redefinition, and attribute listing of eighth graders, because
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of the treatment of Crestive Teaching Method, when compared
with the traditional method of teaching geography.
5.3.5 Disgcugsion of Resuilts Relating to Evaluation in
Geography (EMP)
Hypothesis VI - There is no significant difference in
evaluation abilities in geography between the group taught
through the Creative Teaching Method and the group tazught

through the traditional method.

The technigue of analysis of covariance was employed
to analyse the data to find out the effect of teaching of
geography through the Creative Teaching Method upon the
evaluation abilities in geography of elighth graders; the three
covarigtaes were 8583, intelligence, and general cregtive
thinking. The F-ratio was not significant. (¥ = 0,23, af = 1/69,
vide Table 4.11). This implies that the treatment did not have
differential effects upon the evaluation abilities of eighth
graders when compared with the traditional method of teaching
geography. Therefore the hypothesis VI asg stated above is not

rejected,

Like the other operations, this operation also congists
of six mental ghilities, such as, 'class specification from
the list of possible ansvers, class idea to be evaluated,
logical evaluation,. experimental evaluation, production of

answers involving the interpretation of common objects =nd



sensitivity to problems, The names for these zbilities
according to structure of intellect model are evaluation of
semantic unit (@MU}, evaluation of semantic class (8MC),
evaluation of semantic relation (BMR), evaluation of semantic
system {EM3)}, evaluation of semantic transformation (EMT}, and
evaluation of semantic implication (EMI) respectively. In
order to observe the effect of the treatment upon these mental
abilities, =5 has been done in the other operations, t ~test
was applied separately between the mean scoreg of the said
mental gbilities in geography foxr both the groups. The t-value
for the mental abllity 'logical evaluation' was found to be
significant =t 0.05 level, (t-value is 2.38, vide Table 4.12).
The mean scores of the experimental group is significantly
higher than the control group. It implies that the ability

of 1ogfal evaluation in geodraphy of eighth dgraders developed

significantly by the treatment.

In this regard, it may be presumed that the gignificant
effect upon the mental ability of 'logical evasluation' may be
due to the special attention given in the ‘red session' of the
Brainstomning lessons, aceording to the principles of Brain-
stoming, during the 'green session' zll ideas irrespective:r
of their merits are accepted., No evaluation is attempted during
this session. Only in the red session the given ideas or
suggestions are taken up one by one and their worth is detemmined

after logically evaluating the pros and cons of each idea. The



nresent finding of the development of ‘'logical evaluation'’
in the students may be a direct impact of the Brainstomming

lessons.

The t-values for the other mental szbilities under this
operation such as '‘class specification from the list of
possible snswers, class idea to be evaluated, experimental
avaluation, production of answers inVOlving the interpretation
of common objects, and s@nsitivity to problems' are not

-

significant.

The present finding is not agreeable to Torrance (1965)
and Rusch et al. (1967). Torrance found that unevalustive
practice tends to produce greater sensgitivity than evalusted
practice. Rusch et al conducted an experiment in which six
classes of sixth grade students participated . Four of them
acted as experimental group and two as control group. The
experimental class rooms were characterised as follows.
Teachers and pupils plinned and evaluated together, teachers
encouraged different kinds of thinking. Children were encouraged
to experiment, There was an absence of teacher made rules.
Motivztion was predominently positive, The classés were pre
and post tested. On the following four aspects of creativity
such as, sensitivity, originality, fluency and redefinition.
They were also tested on five measures of achievement such as
Reading Vocabulary, Reading Composition, Lahguage, Work study

skills and Arithmetic. They found that the experimental group
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was significantly superior in 'sensitivity' than the
control group. This disagreement of the present finding may be

3

due to the differences in the treatment variable,

It is seen that the finding of the positive increase of
the mental ability of 'sensitivity' by Torrance (1365) and
Rusch et al. (1967) is not supported by the results of the
present study. But in the present investigation, it is noticed
that the mental agbility of logical evaluation received

significant effect because of the treaztment,

The conclusions de;ivea from the discussion are s
(1) When compared with the traditional method of teaching
geography, the Creative Teaching Method did not produce differential
effects upon the evaluation abilities in geography of eighth

graders.

(2) The Creative Teaching Method developed the mental ability
of 'logical eveluation significantly higher, upon the eighth

graders than the traditional method of teaching geography.

(3) The treatment of Creative Teaching Method did not produce
differential effects upon the mental abilities of class
specification from the list of possible answers, cléss idea to
be evaluated, experimental evaluation, production of answers
involving the interpretation of common objects and sensitivity
to problems of eighth graders when compared ﬁith the traditional

method of teaching geography.
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5,32,6 Discussion of Results Relating to Creative Thinking in
Geography (GATSI)
Hypothesis VII - There is no significant difference in
creative thinking in geography between the group taught
through the greative Teaching Method and the group taught

through the traditional method.

Thé effect of teaching geography through the Creative
Teaching Method upon the creative thinking in geography of
eighth graders was analysed by employing analysis of covarilance
technicue, where the covariates were SES, intelligence and
general creative thinking., The F.ratio was not significant,

(F = 2,40, af = 1/69, vide Table 4.13). This conveys that
Creative Teaching Method did not produce any differential
effect upon crestive thinking in geography of eighth graders,
when compared with the traditional method of teaching geocgraphy.

Hence the above hypothesis is not rejected.

Under creztive thinking in geography there are five
operations viz., cognition, memory, divergent production,
convergent production and evaluation, The discussion azbout the
results of these five operations have beQEZEZparately under
cgptions 5.3.1. to 5.3.5. Out of the five aﬁalyses of the
above five operations, the F-ratio was sighificant only for
the operation of convergent production., When the t-values were

found out between the mean scores of these five operations for

the control and experimental groups, it was revealed that
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t~value was significant only for convergent production {(vide

Table 4,15).

The mean scores of convergept production in geography
for experimental group is significantly higher than the control
group. It means that out of the five operation’;wonly convergent
production in geography could be significantly ,differentially
developed in eighth graders by the Creative Teaching Method

than the traditional teaching method,

As discussed earlier, there are siyx mental abilities
under each operation and in total 30 mental abilities under
creativé thinking in geography, When t-test was spplied for
the means of scores of these 30 ghilities for the two groups,
t-values have been significant at 0.05 level for the mental
abilities of ' menory ‘for word meaning, ﬁanory for paired |,
agssocliation, location of central idez, ability to see classes,
and ;Logical evaluation and significant at 0,01 level for the
mental abilities of verbal comprehension, verbal anszlogies and

elakoration,

Out of these 8 mentagl aghilities for only one mental zbility,
that is 'memory ’for word meaning' +the control groun had
significantly higher scores than that of the experimental group.
This implies that the for the ability fex of memory for word
meaning (MMT), the traditional method produced higher mean

sfores than the 'Creative Teaching Method in eighth graders.



The mean scores of the experimental group for the remaining
seven above said mental abilities were significantly higher

than that of the control group.

Presenting the results productwise, it will be seen
that two 'units' have received significant positive effect
by the treatment. They are cognition of semantic unit and
convergent production of semantic unit, The mental abilities
for them were 'verbal comprehension', and 'location of
central idea' resgpectively. The other three units such as
'memory of saunantic unit' (MMU), divergent production of
semaniic unit (OMU), and evaluation of semantic unit (EMU) were

having no differential effect due to -the treatment.

Under the product of class, the convergent production
of semantic class (NMC) was the only ability significantly
benefitted by the treatment, The relevant mental ability for

NMC is 'ability to see classes'.

Under the third product 'relations' two relations were
found to be significantiy affected bv the treatment. They were
cognition of semantic relation (CMR) and evaluation of semantic
relations, (EMR}. The mental azbilities for them respectively
were ‘verbal analogies' and ‘logical evaluation'!., The other
three relations were not having differential effects because
of the Creative Teaching Method as compared to the traditional
method of teaching geography.

'Systems' is the only product where the treatment had no

differential effect at all. None of the five systems in the
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five operations, such as, cognition of semantic system (CMS),
memory for semantic system (MMS), divergent production of semantic
system (DMS), convergent production of semantic gystem (NM3)

and evaluation of semantic system (EMS) was sionificantly

differing from the control group.

'"Memory for semantic transfommation' (MMT) is the only
ability which significantly differed for the mean scores
under the fifth product of 'transformation'.The mean score of
this ability for the control group is significantly higher
than the evperimental group. Hence it is seen that the
traditional method has produced higher mean scores than the
tregtment of Creative Teaching Method in eighth graders. The
mental abilityof memory for semantic transformation is mamory
for word meanings. It may be because, the traditional method
emphaisé*sfj‘ more on rote menmorization, the zbility has been
developed sicnificantly hicher than through the Creative
Teaching Method. The other transfoumations, such as, cognition
of semantic transfomation, divergent production of semantic
transfomation, convergent production of se‘mant:i:c transformation
and evaluation of semantic transformation (CMT, DMT, NMT, and
BEMT) received no differentizl effects because of the treatment,

When the experimental group =nd the control group were
compared, it was found that the differences between the mean

scores of two implications have come out to be significant,
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These two 'implications' are 'memory for semantic implication
(MMI) and divergent production of semantic implication (DMI}.
The mental abilities for them respectively are 'memory for

paired associates' and 'elaboration’,

The study has thus demonstrated that seven mental
abilities of the creative thinking in geography, viz., two
mental abilities from cognition, one from memory, one from
divergent production, two from converdgent production =nd one
from evaluation, could be developed to a higher level through
the treatment of 'Creative Teaching Method than the traditionaq_

method of teaching geographvy,

Some of the freguently sighked cited mental abilities
by other investigators upon which the present findings did not
find significant differential effect of the treatment, are
general reasoning (Ci3), penetration (CMT), ideational Ffluency
(U), spontaneous flexibility (DMC}, associational fluency

{DMR), sensitivity to problems (EMI), etc,

Two factors can be mainly responsible for the present
findings which are not in agreement with those of the earliew:
studies ¢ (1) the treatment, and (ii) the content of geography.
Unlike other studies, in the present study, the mental abilities
are measqred through medium of geography contents and
concepts. Out of the four contents of Structure of Intellect

Model, namely, figurzl symbolic, semantic and behaviourzl, only



semantic contents were included in the test. In order to find
out the effect of these two factors further studies should

be conducted. But, regarding the treatment, after having
acquainted with the literature avaiiable on cregtive thinking,
anq with the experience of handling the Creative Teaching
Method, it can be stated with confidence that the present

treatment may be suitable and practicable to the students.

It is a2lso found, out of the experience of the
investigator thatlmost of the students have been cohditioned
to be satisfied with mere academic achievement., They do not
want to go beyond the textual knowledge or the khowledge
given by the teachers. Somehow or other, this type of attitude
has crept into the mﬁnds of the students. The mode of
examinatioq system may be a basic reason for this type of
aftitude development. The present test (GATSI) expects the
students to go bsyond the textual courses of thewsubject.
Considerable number of students purposely avoidejg;swering
the divergent type of questions which are mainly included in
the tist. This situation will continue so0 long as the teacher's
attitude towards teaching changes from the authoritalkite level
to democratic or creative level,

It may also be stated that this study 1s a new venture

of constructing a test to measure creative thinking in



geography. No similar attempt was found in the related
literature.As Oshorn (1951) spesks out 'Our main aim is to
help education to do more to develop creative ability. Our
efforts to this end are threefold ¢ (i} to facilitate
establishment of separate courses in creative problem solving,
{ii) to encourage incorporation of cre=tive principles and
procedures into existing courses, (iii) to help bring about

a more creative type of teaching vhich will combine thinking
effort with leaming effort, and thus develop thinking ability
while imparting knowledge'. The present attempt may be a
humble contribution in achieving the third objective given

above, ‘

From the above discussion, the following conclusions can

be derived,

(1) The treatment of Creative Teaching Method, when compared
with the traditional method of teaching geography did not
produce differentizl effect upon the crestive thinking in

geography of eighth graders.

(2) The mental ability of 'verbal comprehension, verbal
analogies,memory for paired associgtes,location of central

idea, ability to see classes, elgboration and logical evaluation
under the creative thinking in geography of eighth graders
could be developed significantly because of the treatment of
Creative Teaching Method when compared to the traditional method

of teaching geography.
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(3) Traditional method of teaching feography produced higher
mean scores for the mental ability of memory for word meaning

(MMT) than the Creative Teaching Method in eighth graders.
5.4,0. Achievement in Geography

As discussed under caption 4,1,1 three achievement tests
(ACHA, ACHB and &ACHC) have been administered in geography. The
discussion of results for these three achievenent tests will
ba presented under caption 5,4.1.The hypothesis to be tested
is -

Hypothesis VIII -~ There is no significant difference
in the achievement in geography betwesn the group taught
through the Creative Teaching Method and the group taught
through the traditional method,

5.4.1, Discussion of Results for Three Achievement Tests
{(ACHA, ACHB and ACHT)

The effects of teaching geography through Creative
Teaching Method upon achievement in geography of eighth graders
were analysed by emploving analysis of covariance technigue
where the covariates were SES, intelligence and general
creative thinking. For achievement test I in geography, the
F-ratio of 5,16 is significant at 0,05 level with af 1/69,
{(vide Table 4.16). The adjusted meahs of achievement I in
geography of the experimental and control groups are 44,87 and

59,92 respectively. Thig implies that the treatment has effected
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significantly upon the achievement I in geography of eighth

graders,

The obtained F-raztio for achievement test II in geography
was significant 2t 0.01 level, (¥ = 8,71, &Ff 1768, vide
Table 4.17). The adjusted mean scores of the experimental group
is significently higher than that of the control group. This
reflects that the treatment has significant more effect upon
achievement II in geography of the eighth graders as

compared to the traditional method of teaching dgeography.

The F-~ratio for achievement test III in geography is 1,06
which is not significant {vide Table 4,18). This implies that
the treatment has no differential effect upon achievement IIX

in geography of eighth graders.

From the above three results of ANCOVa, it is reveazled
that the treatment of Creztive Teaching Method has significant
effect upon the achievement I in geogrsphy and achievement Il
in geography of eighth graders and no differential effect on
achievement IIYX in géography of eighth graders, The finding
of the Creative Teaching Method, being significantly more
effective for achievement ; in geogragphy and achieVeﬁent IX in
geogrephy is in line with the findings of Rusch et al (1967}
and Carey (1975). Rusch et al. (1967) in their study tried to
foster creativity in the sixth grade students in order to find
its effect on achievement, They found that fostering creativity

did not have a negative effect on achievement. Carey (1975)



investigated the effect of the training in thinking gkills

on the azcademic achievanent of fifth. aznd sixth grade students

in reading and arithmetic, The treatment used was training the
experimental group in the Productive Thinking Programme in a

15 lesson programme extending over 18 weeks. The resuits revealed
that tere were significant differences on the Ztanford
Achievement Test for sixth grade students, but no significant
differences were achieved on anhy of the tests for fifth grade

student s,

The finding for achievement IXI in geogrsphy, thatis is the
treatment has no differential effects onh achievement compared
with traditional method is not similar to Rusch et al. and
Carey. But Brandt's (1974} finding is similar to the present
one, He conducted an experiment to find out the effects of
developmental group counselling and crestivity training on
creativity, adjustment and achievement of fifth grade children,
Nine of the 13 elementary schools of the North Penn 3chool
District in a Philadelphiz suburb was randomly selected. Three
schools were randomly assigned to three groups engaged in
developmental group coungelling focussed on creative thinking
and specific developmental tasks. This group alsoc experienced
daily classroom creativity training with their teachers. The
second group experienced similar creativity training with théir
teachers, but had no grbup counselling., The third group was

no treatment control group. The experiment demonstrated that
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there were no differential effect of group counselling
creativity training on creativity adjustment and achievement

of fifth grade children.

The reasonsg that can be attributed to the present results
of achievement III in geography being not significant maylh be
that the difficulty level of geography taught during that
particular experimental neriod considerably increaged and the
students could not cope up with that.In this regard, it is
£it to state that the lessons ¢given during the period of
experiment were based on the prescribed syllabus, and the
contents of the textbook for the course were graded according
to the accepted principle of 'from easy to difficult' and
from 'known to unknown'.Therefore, éﬁ can be said that only

e

the nommal increase of difficulty of subject as the lessons

proceed was experienced by the students.

It may be also be hypothegised that the affectiveness
assoclated with nowelty of the new method must have worn out
towards the end of the experiment, But it may be said that the
topics and the variablesg for the problems were different at
each time. Although the techniques of the Morphological analysis
and Brainstomming were the same, the different variables of the
different problems kept the interest of the student on, towards

the Creative Teaching Method and the novelty was not lost.

To exz=mine the ngture of the affect in termstof their

direction, the means of the scores of the achievement I in
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geography, achievement IJ in gography and achievement III in
geography were compared separately for the control and
experimental groups by applying t-test. The results indicated
that both the t-values for the mean achievement on achievement X
tést I in geography =nd achievement test II in geography for
the control and experimental groups were found to be significant
at 0.01 level { ¢t = 2.71 and 3.30 respectively, vide Table
4,19}, In both the cases, the experimental group had

higher mean scores than the control group. The t-value for

the mean achievement on test IXI in geography for the

control and experimental group is found to be not significant.

In order to find the total effect of the treatment upon
achievement in geography of eighth gradess, t-test was spplied,
for the combined mean scores of the three achievement tesﬁpg;
geography for control and expverimental groups. The t-value
was significant at 0.01 level, {(t = 2,78 vide Table 4,1%). The
combined mean scores of achievement in geogrsphy of the
control and experimental groups are 40,19 and 50,30 respectively.
Hence it isg conveyed that the treatment has significant effect
upon achievement in geography. Therefore, the hypothesis
{H -~ VIII) as stated at the beginning of this caption that
" there is no significant difference in achievenent in geography
‘between the group taught through the Creative Teaching Method

and the group taught through the traditional method is rejected.



From the above digcussion the following conclusions can

be derived

(1) The Creative Teaching Method compared to the traditional
method of teaching geography produced higher mean perfomance

scores on the achievement in geography of eighth graders.

(2) The Creative Teaching Method did not produce any negative

effect upon achievement in geography of eighth graders.

Thus, in this study eight hypotheses were tested after
analysing the dsta by employing the technique of analysis of
covarisnce. Out of that the hypotheses relating to convergent
production abilities in geography =nd achievement in geogrsphy
of eighth graders (Hypotheses V and VIII) were rejected.

The other hvpotheses relatiﬂg to general creative thinking
(E-I), cognition abilities in geography (H - II), memory
abilities in geography (H - III) divergent proéuction\abilities
in geography (H - IV), evaluation gbilities in geography

H - VI) and creative thinking in geography (H - VII) were

not rejected,



