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Abstract

The paper focuses on the performances of the Students in Scholastic achieve-
ment as well as in creative activities. The performances of the students in cre-
ative activities have been analyzed statistically. These result in categorizing the
Students in Convergent group and Divergent group. This classification is also
supported by the role played by some memory related proteins. The role of
protein has been considered here in the context of protein vibration approach.
Our results of protein vibration approach are found to be compatible with
those investigated by R Olga with EEG rhythms. The paper also suggests on
the quality improvement of the students of Indian Schools by involving them
in creative activities along with normal class content.
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1. Introduction

Aristotle held the view that thinking process distinguishes men from other lower
animals. According to Lock, “Thought is the perception of the agreement and
disagreement of ideas”. The scholars classified the world of experience in two
forms: the material world and the world of thinking. Burton held the view that

thinking results when there is persistent effort to examine the evidence which
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supports any belief, solution or conclusion which is suggested for acceptance of
evidence” [1]. It is held that thinking and perception are complementary to each
other; though perception requires stimuli while thinking involves abstract idea
resulting in complete knowledge of a class of matter. Thinking generally starts to
grow at the age of twelve of the individual. Regarding the characteristics of
thinking, Koffka held “it is the characteristics of our thinking that we are able to
carry out thought process abstractly with any sort of material, quite indepen-
dently of the natural relation of things” [2].

From the definitions of thinking it is found that thinking includes 1) analysis
2) synthesis 3) purposive and 4) generalization. It is an established fact that
thinking occurs abstractly through certain media. These are called vehicle of
thought like images, concepts, symbols and reasoning. Considering all these pa-
rameters thinking in broad sense is classified as a) Convergent thinking and b)
Divergent thinking.

The paper focuses not only on the conventional approaches of Convergent
and Divergent thinking but it reflects on the role of protein responsible for
memory and hyperactivity of the students. It also focuses on the experimental
findings of classifying 90 students of standard VI to VIII in a semi-urban school
with statistical analysis of the performances of the students. Thus the paper has
two parts: biophysical approach and statistical approach. Since the paper has
been developed not in conventional approach, it may not be comfortable to
compare our findings with previous results. However, our findings with EEG
rhythms have been found to be compatible with those of R. Olga. The innovative
approach of the paper lies in considering the problem of Convergent and Diver-
gent thinking in the context of protein vibration, which has recently been consi-
dered by the scholars as an alternative approach of addressing a number of

problems of the students like mental disability, hyperactivity etc.

2. Convergent and Divergent Thinking

The term convergent thinking is associated with the ability of an individual to
give the correct answer to standard questions. Thus it is oriented toward deriv-
ing the single best and well established answer to a problem [3]. As a result there
is no room for ambiguity. Thus recalling the correct answer or working out
through decision making strategies constitutes the beast characteristic of con-
vergent thinking. Hence, convergent thinking emphasizes on speed and accuracy.
It also focuses on recognizing the familiarity and reapplying technique as well as
rapid recalling stored information. The solution thus derived at the end of con-
vergent thinking is the best possible answer in majority of the time. For exam-
ple-if there is question like what is the capital of India, the simple answer is Del-
hi. If an individual knew the answer, he can straight forwardly answer. There
will not remain any ambiguity in replying this question. This is the outcome of
convergent thinking.

In construct, divergent thinking is the type of thinking that associates with an

abstract or new problem which has many possible answers or solutions or out-
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comes. So, to give the correct answer, you are to be more creative. Thus diver-
gent thinking involves creativity or vice-versa. For example, a poet or a story
writer, he should have the capability of divergent thinking since he is to write the
poem or story from endless supply of words or characters. Thus creativity is di-
rectly related to divergent thinking.

Now the question is what does creativity mean?

“Creativity is the ability of an individual to come up with new original and
unique solutions to a problems or ideas”. Creativity is found in paintings, in de-
sign of buildings, in poems, in novels etc. Let as focus our attention to the exam-
ple cited by instructor W. Goodfriend. [4]

Students of high school may be given an assignment of creating a structure
which will be able to hold an egg that can be dropped without breaking the egg
from 15 feet height . The students were asked to create the structure from the
following three possibilities.

1) “A wooden box fitted with straw.

2) A cotton pillow with the egg sewed inside.

3) A plastic container filled with water”.

The students have to be creative with these three ideas since all might work
better or worse. Thus to be creative the students have to possess the abilities of
divergent thinking. On the other hand, creativity is directly associated with intel-
ligence. According to Robert Sternberg-a famous Psychologist [5], intelligence
are of three types namely 1) synthetic intelligence 2) analytic intelligence and 3)
practical intelligence. The ability to see or analyze a problem in a new and
unique dimension constitutes as synthetic intelligence while the ability to analyze
the relationships or association among ideas and hence forth application of these
criteria to the problems constitutes as analytic intelligence. Finally ability to come
up with new ideas or ways of solving a problem constitutes as practical intelligence.

On the other hand, mood has got direct relationship with creativity resulting
in divergent thinking. Different experiments conducted by different scholars and
carrying out a task with creative thinking have effects on one’s mood. It is an es-
tablished fact that mood (emotion) can affect cognition process while cognition
process, in the context of recent approaches, can also affect one’s mood. This
provides considerable support for the fact that mood and cognition are inversely
related to each other. From this, it is held that divergent and convergent think-
ing impact mood (emotion) in opposite ways, while divergent thinking leads to
positive mood, convergent thinking leads to negative mood. These are some of
the characteristics of convergent and divergent thinking.

A clear measurement shows while divergent thinking is associated with crea-
tivity, convergent thinking may directly or indirectly results in memory traces.
Thin means stable memory may turn as outcome of convergent thinking. A
good number of examples may be cited in this respect [5]. It reveals from a series
of standard intelligent tests with respect to the measure of both the convergent
and divergent abilities of adolescents. Distinction between divergent and con-

vergent thinking emerges also in case of results which indicate who scored high
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on divergent thinking are found significantly high in word fluency and reading
scores. Moreover, those who score high in divergent thinking found mature in
this perceptual process and found also adequately controlled.

Conversely, subjects with high convergent thinking are found to score higher
grade in their examinations and answers the questions point wise without any
hesitation. However, all these investigations found upon the development of
cognitive and perpetual aspects of personality among both the divergent and

convergent thinkers. But these do not belong to their attitude structure.

3. Methodology
3.1. Biophysical Approach

Experiments with Electroencephalograph (EEG) were conducted to observe
changes in brain activity of the individual during both convergent and divergent
thinking. Different pattern of changes were found during each type of thinking
with the application of different EEG rhythm. The findings of the demonstra-
tions conducted by R. Olga [6] reveal as

“1) Both convergent and divergent thinking produced significant desynchro-
nization of ALPHA 1, 2 rhythms in a control group of subject who was taking
rest.

2) Convergent thinking induced coherence increase in Theta 1 band which
was more caudal and right sided.

3) Divergent thinking demonstrated amplitude decrease in the caudal regions
of the cortex in the form of Theta 1 and 2 bands.

4) The large increase in amplitudes and coherence indicates close iterations
between both hemispheres in the brain.

5) The right hemisphere and the cognitive axis, coupling of left occipital-right
frontal in contrast to the right occipital-Left frontal axis which characterize ana-
lytical thinking, may reflect the EEG pattern of unconscious metal processes
during divergent thinking.”

Though the findings are found significant for measuring convergent and di-
vergent thinking, yet the reasons of these findings in the brain had not explained
by the scholar. In a paper the authors [7] suggested in the light of “protein vibra-
tion” that proteins and protein receptors are responsible for learning and mem-
ory formation. Basing on their suggested approach of “protein vibration”, it has
been shown by the authors that proteins of large molecular weights are respon-
sible for stable memory while proteins of middle range and small molecular
wrights are responsible respectively for middle term and short term memory.
The paper focused on the underlying mechanism of protein activation with re-
spect to learning and memory traces in the brain with the application of four ba-
sic types of EEG rhythms [7] of amplitudes 20 - 100 and 150 - 350 microvolt and
frequencies in the range of 0.5 to 30 cycles per second. Four types of rhythms [8]
are illustrated in Figure 1.

It is an established fact that CAMP stimulates protein kinase (PK-A) that

phosphorylates the K+ channels on the membrane resulting in short term memory
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Figure 1. Schematic representation on four types of EEG rhythms.
(Curtsy Bobsky, E. B, and others: Human Physiology, MIR publication).

(STM) or CAMP response to element binding with respective proteins in long
term memory. It is also an established fact [9] that when an electrical signal gets
to a neuron, the structure of membrane lipid is changed and passes into a new
state with intensifying RNA activity and its constituent protein synthesis. If there
be not any change, nothing will be recorded. But if the cell passes into a new
state with some new property, an imprint of the received information is left and
a trace of memory is emerged. At this stage the structure becomes different and
the oriented proteins enter the lipids and stabilize new structure. Permanent al-
terations in the structure and number of synapse are found in long term memo-
ry. These mean there occur changes in the electrical activity of specific regions of
the brain due to different learning experiences [7]. The ID names of some mem-

ory related proteins are as Table 1.

Table 1. The id name of some memory related proteins with molecular masses.

ID Name of the Protein Molecular mass in S. I. Units
CD40L/CD154 m = 16.9 Kilodalton
BCPM 1 m = 19.98 Kilodalton
CSP 24 m = 24 Kilodalton (Phospo protein)
32 P04 m = 32 Kilodalton (Phospo protein)
Mspi 42 m = 42 Kilodalton (merozoite surface protein)
Cam-k m = 54 Kilodalton
TAFI/DYT 3 m = 250 Kilodalton

Now let us examine the vibration characteristics of proteins responsible for
learning and thereby memory traces with the application of EEG rhythms of
amplitudes 20 - 100 and 150 - 300 microvolt as initial stimulating energy. The
natures of vibration with respect to proteins of different molecular weights are
diagrammatically shown as Figure 2.

The vibration frequency and vibration energy of the concerned protein can be
evaluated by using one dimensional Schroclinger’s Equation. The reason of con-
sidering one dimensional Schrodinger’s Equation [7] lies in the fact that an elec-

trostatic force can control atomic motion in a protein. For a protein [10] this can
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Figure 2. Vibration energy spacing of protein

molecules.

be divided into two components-a large and a small.

Conformational substrates for the protein in its native state may correspond
to the same position “7” of the particle at time “t”. Thus 7(# can be split into two
independent components.

r(6)=n(1)+r(1)
where r,(?) stands for the vibration component about the equilibrium position
with the host molecule and r(?) stands for transient component about the equi-
librium position at time & The electrostatic force required for this purpose may

be deduced from the relation
f=-dv/dr

Which means force is nothing but rate of change of potential
V(r)=V (ron)Y2[ K (r)r [+U () (1)

where k,r; is the vibration component of the force and U[(z) stands for the trans-
lational component of the same. Since the translational component of the force
is very small with respect to the vibration component of the same the second

term of Equation (1) may be neglected. So Equation (1) may be rewritten as
v (r)=v(r)=12[k(r)r] )
The magnitude of this transformed energy may be evaluated by following
quantum mechanical treatment of harmonic oscillator. By inserting vibration
potential energy function, we may write f =—dv/dr, which stands for the rate
of change of potential energy with change of co-ordinate. Let us now state with /=

—kr which on integration leads to potential energy v= 1/2k7. This potential ener-
gy rises parabolic on either side of the equilibrium as illustrated [11] in Figure 3.

12
U2kx

Energy —— g
—

X=0

Figure 3. Oscillation of vibrating particle.

OALib Journal

6/14



B. Majumder, A. Majumder

Inserting potential energy as

The one dimensional Schrodinger’s Equation

-n* dw

swm @ v =ey &
which turns to
-n* dv 1,
—_ + — kr = 4
8t'm A 2 v=ev )

The energies of the allowed vibration states derived from the solutions of the

Schrodinger’s Equation are

'gvib :(v-‘,—lji\/z’ V:03192 (5)
2)2n \'m

While the expression for vibration frequency stands as

L & ©)

vib E m

The vibrations occurring in protein depends on molecular weight of the con-

cerning proteins available in particular portions of the brain. Thus, frequent vi-

brations, as the authors held, are created in light proteins of small molecular

weight while slow vibrations are created in proteins of middle range molecular
weight.

The expression for vibration energy is

h [k )

= —
o2 \'m

Basing on the approaches the author evaluated the vibration frequencies and
energies of a number of proteins with different molecular weights responsible
for learning and memory traces [7] [12] and for a number of degenerative and
TSE diseases [13] from the view point of this hypothetical approach of protein
vibration.

Vibration frequencies and (m™') and Vibration energies of some related pro-
teins as mentioned in Table 1 are tabled in Table 2 and Table 3.

Table 2. Vibrational frequencies (m™) of some memory related Proteins with molecular

weights.
External
electrical stimuliin m=169 m=1998 m=24 m=32 m =42 m=54 m=250

microvolt
20 0.71 0.67 0.60 0.52 0.46 0.40 0.18
25 0.81 0.74 0.68 0.58 0.51 0.45 0.25
50 1.14 1.05 0.96 0.83 0.72 0.63 0.29
100 1.60 1.49 1.34 1.16 1.01 0.90 0.41
150 1.93 1.83 1.63 1.42 1.24 1.06 0.50
250 2.23 2.37 2.15 1.86 1.62 1.43 0.66
350 3.03 2.67 2.55 2.20 1.92 1.69 0.79
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Table 3. Vibrational Energy of Proteins at Initial and Final Levels.

Final energy x 10% ]
Initial energy m=169m=1998 m=24 m=32 m=42 m=54 m=250

1) Initial energy due to 20
microvolts equaling to 14.29 12.89 11.91 10.32 9.13 7.94 3.57
11.0 x 1072 joules

2) Initial energy due to 25
microvolts equaling to 16.08 15.06 13.50 11.51 10.12 8.93 4.17
13.75 x 1072 joules

3) Initial energy due to 50
microvolts equaling to 22.64 20.54 19.06 16.48 1429 1251 5.75
27.50 x 107> joules

4) Initial energy due to 100
microvolts equaling to 31.77 29.66 26.61 23.03  20.05 17.87 8.41
55.00 X 107 joule

5) Initial energy due to 150
microvolts equaling to 38.32 35.42 32.37 2820  24.62 21.05 9.93
82.50 x 107 joule

6) Initial energy due to 250
microvolts equaling to 44.28 43.26 42.69 3693 3217 28.39 13.10
137.50 x 107** joule

7) Initial energy due to 350
microvolts equaling to 60.17 54.18 50.64 43.69  38.13 33.56 15.68
192.50 x 107> joule

3.2 Statistical Approach

A study was conducted with the students of standard VI, VII and VIII of a
Higher Secondary School in a Semi-urban area. The number of students in each
class was 30 (Thirty). The students were administered one question paper in
M.C.Q Pattern. The question consists of three Subjects-Language, Mathematics
and Science. Each subject consists of 10 (Ten) questions carrying one mark for
each question. The test was conducted with the following hypothesizes.

Hypothesis of the study.

1) Those who do well (securing 70% and above) in any subject in M.C.Q (Test
of Reference) are expected to do well in School Test. They are found to be well in
memory test. They may belong to convergent groups.

2) Those who fail to secure good marks (70% and above) in any subject in
M.C.Q test may also fail to secure good marks (70% and above) in any of the
subjects mentioned above in School Test. This means that these students may be
weak in memorization.

3) The Students who are weak in memorization may do well in creative activ-

ity and may belong to divergent groups.

4. Result and Discussions

With these hypothesizes in mind answer script were evaluated by the teachers of

the school. Class-wise scores both in test of reference and in School Test are

OALib Journal

8/14



B. Majumder, A. Majumder

analyzed [14] as Tables 4-6.
1) Class-VI

Table 4. Performance of the students of standard VI in school test and also in test of reference in Language, Science and Math.

/Z/ value
Subject No. of Students Null hypothesis Remarks
IfP, %P,
Securing 70% and above in
Since /Z/ < 1.96, Scores of both the Test are
Test of R o
P School Test P.=1P.=08 consistent and are significant at 5% level of
reference =1P,=0. L .
Language (X,) ! 2 /2] =1.42 significance. This means that the students
(xy) P, = P, (almost)
30 24 are comfortable to recall memory
and-answer point wise
Since /Z/ > 1.96, Scores of both the tests are
not consistent and are not significant at 5%
P, = 0.26, o )
. k level of significance. This means the students
Science 22 13 P, = 0.13.This means 1Z] =2.72 . . .
are not comfortable with science. This focuses
P, %P,
on the fact that 50% students may
belong to divergent thinking.
Since /Z/ < 1.96, the scores of both the tests
P,=0.73,P,=0.53 are found consistent. This means that the
Math 18 16 =1.81
P, = P, (almost) performances of the students are

significant at 5% Level of significance.

Source: Field study.

2) Class-VII

Table 5. Performance of the students of standard VII in school test and also in test of reference in Language, Science and Math.

Subject No. of Students

Null hypothesis /Z/ value

Securing 70% and above Remarks
& P, =P, ifP, %P,
Test of reference School test
Since /Z/ > 1.96, Scores (70% and above) obtained
by the students (X, = 28, X, = 18) on the basis of test
P, =0.933,
Test (X,) (X,) of reference and those of school test are not
Language P, =0.600 /Z] =3.20 K o
28 18 consistent. This is because of the fact that the
P, = P, (almost) .
students who can do well in M.C.Q are not
comfortable with memory based test of the school.
Since /Z/ > 1.96, the scores of the both the tests are
not consistent. So there is no significance in correct
x) xX) P, =0.23, answer given by the students in our test of reference,
Science ! 2 P,=0.77 /Z] =2.25 while a good number of students (more than 50%)
5 17 . . .
P=P, do well in school test in which students feel
comfortable since school test questions
mostly advocate for memorization.
Since /Z/ > 1.96, Scores of two tests are not
P, =0.90, consistent. Thus these are not significant at 5% level
Math 27 18 P,=10.60 1Z] =2.8 of significance. In school examination the students
P, #P, find little scope to do well, while in M.C.Q pattern of

question they feel much comfortable.

Source: Field study.
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3) Class-VIII

Table 6. Performance of the students of standard VIII in school test and also in test of reference in Language, Science and Math.

Subject No. of Students Securing 70% and above Null hypothesis /Z/value
Remarks
Test of reference School test P,=P, IfP, 2P,
Since /Z/ < 1.96, the data are consistent
X)) X)) P, =0.933, with null hypothesis at 5% Level of
Language 22; 2; P, =10.766 /Z] =1.91 significance. This means scores of the
P, = P, (almost) students under X, and X, are almost in
parity to each other.
Since /Z/< 1.96, the data are consistent
with null hypothesis at 5% level of
P, = 0.26, o )
P. = 0.42 significance. This means 8 students out
Science 13 8 2T /Z] =1.36 of 13 (Thirteen) students who did well
Null hypothesis is R i X
alid in school test, did well in test of
vali
reference, while the rest number of
students failed to score 70% and above.
Since /Z/ > 1.96, the data are not
consistent. This means that the
Math 5 P, %D, 17/ = 2.95 number of students scoring 70% and

above in Mathematics in our test are
not in parity with those in
Math of their school test.

Source: Field study.

5. Overall Remarks of the Tests

1) The students of VI, standard are found to do well both in school test and
also in our test of reference in Language and Math where scores are significant at
5% Level of significance. This means the scores of the students in both the sub-
jects are in parity with each other. But the performance of the students in
Science is widely different.

2) The performances of the students of VII standard in all the three subjects
are not found in parity with respect to both the tests namely test of reference and
the school test. No scores are found to be significant. As for example, the stu-
dents who do well in our test in Math and Language, failed to do well in school
test. On the other hand, reverse scores is found in case of science.

3) Performances of the students of VIII standard are found well in test of ref-
erence and also in school test with respect to Language and Science. The scores
are found significant at 5% Level significance. This means some of the students
are almost in equal level of understanding. On the other hand, performance of
the students in Math in both the tests namely test of reference and also in school
test are not found in parity with each other.

From the above discussion, it is held that performance of the students of VI,
VII and VIII standard may be classified as

a) Some students of VI standard do well in Language and Math but not in
Science.

b) Few no of students of VII standard do well in Language only while the
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scores of the students in Science and Math are not worthy to be mentioned.

c) Some students of VIII standard are found to do well in Language and
Science in both the tests while only handful students scores 70% and above in
Math.

From these, heterogeneous observations are found to occur. It reveals that
students of VI & VII standard are weak in Science while the students of VIII
standard are found weak in Math. Both Math & Science constitute as subjects of
reasoning. However, it can be held that hypothesis (1) and (2) are partially justi-
fied. For proper classification of the students in convergent and divergent group
as well as justification of hypothesis (3), we have conducted creatively tests for
all the students of VI, VII and VIII standard. The results of creativity test may be
analyzed as.

The students of the VI standard who were found weak in science in school test
asked for drawing as they like. In total 23 students took part in drawing of their
own choice. Each of these students was provided one drawing sheet. 23 students
of VII standard who were found weak in science in school test were provided
one Match Box each and were asked to design anything of their choice with the
sticks of the Match Box. 21 students of VIII standard who were found weak in
Match in school test were provided loose paper and scissor each and were asked
to design and prepare decorative articles they can with these papers.

The findings are tabled as Table 7.

Performance of the students of the standard VI, VII and VIII in creative activ-
ity.

4) Class-VI, VII, VIII

Table 7. Performance of the students of the standard VI, VII and VIII in creative activity.

No. of students

Class and No. of students
ho failed to Null hypothesis
subject of who do well in w wayp IfP, #P, Remarks
. ) scores 70% P,=P,
creative works creative test
and above
/Z] < 1.96, the scores are very
significant at 5% Level of significance.
In school test P, =047 i i
Class VI K This means the students who failed to
. X, =11 (Science) P,=0.63 1Z] =1.45 X . .
Drawings do well in science in school test could
X,=19 P, =P, .
do well in spontaneous
activity of creativity.
/Z/ < 1.96, the scores are scores are
Class VII and P, =0.69, . ve}‘y significarjlt at 5% level of
. X, =16 X, =19 P,=0.43 /Z] =1.85 significance. This means students
use Match sticks . L K
P, =P, who fail to do well in science in school
test could do well creativity.
Class VIII and /Z] < 1.96, the scores are significance at
use of papers P, =0.57, 5% level of significance. This means
for making X, =12 X, =15 P,=0.71 1Z] =1.75 that 12 students could do well in
drawing P, %P, creativity who failed to score 70%
materials and above in school test in science.
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It reveals from the table that 11 (Eleven) students of Class VI standard, 16
(Sixteen) students of Class VII standard and 12 students of VIII standard who
failed to score 70% and above in school tests in science and Mathematics could
do well in creative activities. These students may belong to divergent group. On
the other hand, 7 students of VI standard, 7 students of VII standard and 9 stu-
dents of VIII standard who were found to do well in school test in science and
Mathematics failed to do well in creative activities. This means these students
feel comfortable in memorization. They may belong to convergent group. How-
ever, four students of VI standard were found to do well both in school test in
science and also in creative actives. They being the students of convergent group
are found exceptional.

From the above finding it can be held that basing on creative tests the students
could be classified in divergent group and convergent group. From the creative
tests it is found that the students who failed to score 70% and above in school
Test in science and Mathematics, could do well in creative tests while students
who scored 70% and above in school tests in science and Mathematics failed to
do well in creative test with an exception of few students [4] who do well in both
creative and school tests. Thus the hypothesis 3 is justified and the students can
be classified in both divergent and convergent groups.

It reveals from Table 2 that more the molecular weight of protein molecule is,
the less would be the frequency of vibration. On the other hand, more the fre-
quency of vibration is, less would be molecular weight of the protein. This means
there is frequent vibrations in case of protein of less molecular weight while re-
verse may be found in case of protein of higher molecular mass.

From Table 2 it is found that the magnitudes of vibrations are lower in case of
protein of less molecular weight m = 16.9 KD where a, B, and & rhythms are
generated due to input energies of electrical oscillation of low amplitudes 20, 25,
50 and 100 microvolt’s. Since these vibrations are found to occur frequently and
input output differential is well, these may takes part in learning of unorganized
events. As a result retentively will be less. This may be compatible with the find-
ings of R. Olga [6] where it was held that divergent thinking is demonstrated
with amplitude decrease in the caudal regions of the cortex in the form of 8- 1
and 2 bands.

On the other hand, magnitudes of vibration generated in proteins of molecu-
lar weights m > 54 KD due to a, B, and &rhythms having amplitudes (150 - 350)
microvolt with significant difference between input output energies, may take
part in learning of organized events. So, the possibility of high retentively holds
good. This is also found compatible with the findings of R. Olga [6] where it was
held that convergent thinking induced coherence increase in & — 1 band which
was more caudal. Proteins of molecular weight between (16 - 24) KD respond
well to higher electrical amplitudes (250 - 350) microvolt and input output dif-
ferential are high which correspond to Theta region. These are found to occur
with learning events during deep sleep. This is found to be compatible with the
findings of R. Olga [6] where it was held that large increase in amplitudes and
coherence indicates close innervations between by both hemispheres in brain
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resulting both convergent and divergent thinking in the subjects taking rest.
Thus our theoretical approach of protein vibration is found to be in parity

with our findings of field study on memory tests as well as creativity tests con-

ducted with a sample size of 90 populations in a semi-urban Higher Secondary

Institution.

6. Conclusions

In spite of having clear distinction between convergent and divergent thinking,
an attempt has been taken to focus the matter as a case of one’s performance
both as convergent and divergent thinker. From the statistical approach, it re-
veals that the best performing students both in our test of reference or in school
test have been found to be comfortable in memorization. On the other hand,
students not doing well in test of reference and also in school test are found to be
weak in memorization. They have been identified as divergent thinkers and they
are found to do well in creative activities which as the scholar held, constitute
the bases of divergent thinking.

However, convergent thinking is not beyond criticism. It has been mentioned
by the scholars that convergent thinking is said to devalue minority argument. It
has also been shown by De Dreu and others [15] that “a pattern emerges under
convergent thinking condition when presented with either majority support for
persuasive arguments, produced more positive attitudes on focal issues”.

In this context, our proposed “Protein Vibration” approach may serve as a
best tool of distinguishing convergent thinking and divergent thinking where it
is mentioned that proteins or protein receptors of large molecular weights are
responsible for stable memory which advocates for convergent thinking, while
proteins of small molecular weights vibrate frequently resulting in short memo-
ry. This indicates that the individual may not be comfortable with memorization
resulting incapability of point wise answers. These findings may be associated
with divergent thinking. Thus these findings constitute the innovative approach
of the paper which is different from conventional studies on the problem.

However, the statistical approach undertaken by the author may not be taken
as standard one since it has neither been compared with similar study nor been
standardized statistically. In spite of these observations it can be resolved that
our findings with “Protein Vibration” have found to be compatible with those
observed by R. Olga [6]. Hence, the school authority can arrange for creative ac-
tivities so that students of divergent thinking may make their future career ac-
cordingly. Here lies the significance of the present paper based on which the
school authority may entrust the responsibility of counseling the students for
better performance in scholastic achievement as well as in creative activities.
This may open the door for the school authority and the department of school

education to arrange for qualitative performance of the students.
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