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Prediction of Achievement in Science through Scientific Creativity and Mathematical
Creativity among English Medium Secondary Class Students of Sagar City

I. INTRODUCTION

The study of science and mathematics are basic components 
of school education and are being taught at all the levels of 
study including primary to senior secondary levels. The 
science and mathematics are being taught as two separate 
disciplines in all over the countries including India. the 
science subjects and mathematics are considered as tough 
and requires more attention and hard work at school level. 
Therefore, the achievement in science plays a very much 
crucial role, to evaluate the students’ hard work during their 
school education. An important and un-separable part of 
science curriculum is creativity. Our traditional classroom 
setting provides very little to make the students creative. As 
Piaget (1950) considered, “The principal goal of education is 
to create men who are capable of doing new things, not 
simply repeating what other generations have done.” In the 
21st century, the whole world is going to digitalize day to day. 
Today’sdigital world is full of information and the students 
are able to receive information in many different ways in the 
present digital era. In this regard of current situation, the role 
of schools must have changed and now it is basic requirement 
that the environment of school made creative to all the 
students. It is more beneficial if it did in a scientific way, 
because it will help to open broad and divergent thinking 
power to all the students. Some special project works, brain 
storming method and some other tasks help to develop 
creative minds of secondary class students. Mathematics is 

considered as tough subject at secondary level of study and 
requires more efforts to understand the subject matter. But 
creative ideas in mathematics make it simpler and easily 
understandable matter of study.

The Kothari Commission (1964-66) recommended to 
promote science in higher education and it is possible when 
we establish a solid base at secondary level of study and help 
them to develop broad and creative thinking. In order to make 
each child to be an inventor rather than a mere follower, a 
proper planning of educational activities mainly including 
scientific and mathematically creativity is needed. The 
science that we see (as a process or things) in daily life must 
have creativity, foresight and vision in itself to be the centre of 
technology that we develop tomorrow (near future) for the 
competitive world, and in every school, there are certain 
students who may become creative scientists in future. The 
achievement in science is also based on creativity possessing 
in the student because scientific creativity and 
mathematically creativity help secondary class students to 
achieve small certain goals so that some special small goals 
can help students to do some special or innovative in future 
reference.

The fast extension of information in various parts of science 
and its ensuing effect on the everyday life of individuals have 
set educationists of the apparent multitude of cutting-edge 
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nations to consider the situation of science education in 
schools. Brownski (1976), a distinguished scientist and 
humanist defines science as the organisation of our 
knowledge in such a way that it commands or makes possible 
the explanation of more of the hidden potential or strength 
found in the individual and in the surrounding. So, the unique 
potentialities of the child should be preserved and enriched 
by science education. In every school, there are certain 
students who may become creative scientists. An important 
objective of science education is to locate and nurture these 
talented learners so that they may be directed to intellectually 
stimulating researchers and thus provide the nation with 
future scientists. The reflective thinking capabilities of 
children must be sharpened through the learning strategies of 
science. Thus, science education becomes one of the best 
vehicles to foster intellectual potentialities and independent 
thinking of individuals.

The term scientific creativity stands for various aspects of 
divergent thinking ability in science (as defined by Guilford 
and his associates), estimated through its accepted 
characteristics, viz., measures of fluency, flexibility and 
originality and obtained using standardised test of scientific 
creativity. Scientific creativity may be considered as specific 
creative expression, unique production in science and 
technology, it may be a unique scientific process responsible 
some creative contribution in the field of science, technology 
and otherwise(Simonton, 2003). Scientific creativity 
considered from the following point of view-

• Logical inventiveness can be thought as logical technique 
or logical cycle principally engaged with creation of strange 
and unique logical commitment.

• Logical inventiveness likewise manages the strange and 
unique greatness in the field of science and logical 
profitability.

• The strange logical reasoning capacities described by 
deliberate methodology for all substance whether from 
science or humanities or in any case could be considered as 
the fundamental quality of logical innovativeness.

It is hard to characterize inventiveness inside a branch of 
knowledge like science. All around, no single definition 
exists for numerical innovativeness. Often it is functionally 
defined and examined (Haylock, 1987; Jensen, 1973; 
Kozlowski et al., 2019). In spite of the neglect of the study of 
creativity specifically within the subject of school 
mathematics, the notion of creativity is apparently 
considered by many mathematical educators to be relevant 
and important in terms of children doing mathematics. Some 
of the research and literature associated with creativity in 
school mathematics, mainly from English speaking 
countries, is reviewed. Particular attention is given to 
attempts to assess creative ability in school mathematics. 
Two key aspects emerge: the ability to overcome fixations in 
mathematical problem-solving, and the ability for divergent 
production within mathematical situations. It is proposed that 
these might form the basis for a framework for fostering and 
rewarding mathematical creativity in schoolchildren. Jensen 
(1973) operationally defined mathematical creativity as the 
capability to provide numerous, different and 
appropriatecomebacks when offered with a mathematical 
situation in written, symbolic, iconic, graphic, or chart form. 

Russian psychologist Kozlowski(1976) stated that 
mathematical creativity can be manifested in five different 
ways: (a) through problem posing, (b) using alternative 
methods, (c) by inventing proofs, (d) by generating formulas 
and (e) creating unique methods to solve mathematical 
problems.

It is an emerging trend that young students choose 
Mathematics, Physics and Chemistry to study because of 
these subjects’ potentialities for job opportunities. 
Kozlowski, Chamberlin and Mann, 2019 described that 
definite teaching methods should be in place to 
supportadvance students’ creativity in mathematics. Just like 
best practice in reading, writing, or classroom supervision, 
there are specific instructional strategies that best care 
creative thinking and rational in mathematics. There are four 
specific teaching techniquesconferred and recognized to 
encourage creative thinking (a) problem-solving and 
problem-posing tasks (PSPPT); (b) mathematical modelling 
(through MEAs); (c) multiple solution tasks (MST); (d) 
open-ended questions. Creativity encouraging tasks have 
certain characteristics which include constructions, 
connection to reality, self-assessing, documentation, multiple 
solutions, and justifications. Furthermore, in the context of 
mathematics, they support divergent thinking at times and 
convergent thinking at other times. These characteristics in 
mathematical teaching excel some recent and traditional 
complications(Kozlowski et al., 2019). As a prerequisite for 
attending entrance exams of many professions or other 
competitive exam in various field after higher secondary 
stage, students assume and feel that science is a mere 
collection of information. Rote memorisation of scientific 
facts devoid of meaningful understanding of it influences 
negatively on the thinking capacities of the learners. So, the 
science teaching especially physical science teaching 
insecondary classes has to be redefined with broader 
perspective under the characteristics of scientific creativity 
and mathematical creativity. Achievement in science is 
important at the secondary level since it provides a base for 
higher studies which is inevitable for admissions of various 
medical and engineering professions. So, achievement in 
science at this stage has to be scrutinised. Almost, all recently 
generated science teaching strategies insist the importance of 
developing the creative talents of the learners concerned. 
Review of some related literature shows that achievement in 
science depends mainly on learner character i.e. cognitive 
variables like intelligence, aptitude, creativity, and problem 
solving skills and so on. Psychologists, define achievement 
as performing up to internal standards of excellence or simply 
as, striving of success. The internal standards of excellence 
are playing an important supporting role in achievement in 
science. In the present study achievement in science refers to 
obtain the excellency under certain domains viz. knowledge, 
comprehension, application and skill in science and 
consideration is given to investigate the relationships 
between scientific creativity and mathematical creativity, 
scientific creativity and achievement in science, 
mathematical creativity and achievement in scienceand 
prediction of the contribution of scientific creativity and 
mathematical into achievement in science among English 
medium secondary class students.
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II. OBJECTIVES OF THE STUDY
The major objectives of the study are enlisted as follows: -

i. To find out the relationship between scientific creativity 
and mathematical creativity among English medium 
secondary class students of Sagar city.

ii. To find out the relationship between scientific creativity 
and achievement in science among English medium 
secondary class students of Sagar city.

iii. To find out the relationship between mathematical 
creativity and achievement in science among English 
medium secondary class students of Sagar city.

iv. To find out the combined impact of scientific creativity 
and mathematical creativity on achievement in science 
among English medium secondary class students of Sagar 
city.

III. HYPOTHESISES OF THE STUDY
The study has been designed to test the following hypotheses - 

i. There is no significant relationship between scientific 
creativity and mathematical creativity among English 
medium secondary class students of Sagar city.

ii. There is no significant relationship between scientific 
creativity and achievement in science among English 
medium secondary class students of Sagar city.

iii. There is no significant relationship between 
mathematical creativity and achievement in science 
among English medium secondary class students of Sagar 
city.

iv. There is no significant contribution of scientific creativity 
and mathematical creativity in prediction of achievement 
in science among English medium secondary class 
students of Sagar city.

IV. DELIMITATIONS OF THE STUDY
The present study is delimited to the 10th standard students of 
CBSE board affiliated English medium private schools of 
Sagar city of Madhya Pradesh and the achievement in science 
refers to the achievement in Physics, Chemistry, Biology and 
Mathematics subjects taught at secondary class of 10th 
standard of CBSE board only.

V. RESEARCH METHODOLOGY
A. Method– In the present study survey and correlational 
method of descriptive research was followed.

B. Population – The present study was conducted on 13 
CBSE affiliated English medium private secondary schools 
of Sagar city of Madhya Pradesh and the total number of 1399 
students which were studying at these schools in 10th class of 
the study were constituted as population for this research 
work.

Table – 1. List of Private English Medium Secondary Schools 
affiliated to CBSE in Sagar city

C. Sample – In the present study, the researcher selected 
three schools among the population schools using random 
sampling technique, namely; (1) Vatsalya Senior 
Secondary School, (2) Little Stars Shailesh Memorial 
Senior Secondary School (3) Army Public Senior 
Secondary School; located at Sagar city of Madhya 
Pradesh. The research ercollected data of 94 students 
(including Male & Female) from these senior secondary 
schools as sample.

D. Tool used – The researcher used the following tools for 
collection data which were significantly valid to measure 
the respected variables -

1. Verbal Test of Scientific Creativity by V.P. Sharma 
and J. P. Shukla to measure scientific creativity among 
the secondary students. The reliability and validity of 
the tool were 0.73 and 0.98 respectively.

2. Test of Mathematical Creativity by Hemlata N. 
Parasnis to measure mathematical creativity among 
secondary students. The split-half reliability for the 
test was not applicable and test-retest reliability was 
0.79 respectively.

3. For measuring achievement in science among 
secondary students, a self-made tool namely 
‘Achievement in Science Questionnaire’ was 
administered. It was designed to measure the 
achievement in science subjects (physics, chemistry, 
biology and mathematics) under knowledge, 
comprehension, application and skill aspects of 
cognition domain of learning respectively.
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E. Statistical technique – In the present study mean, 
standard deviation, Pearson's product moment coefficient 
of correlation and regression analysis statistical 
techniques were applied to analyse the data.

VI. ANALYSIS OF  DATA AND 
INTERPRETATION

The data was organized, tabulated and analysed to find out the 
results by using different statistical techniques like 
correlation and regression were used according to the mode 
of objectives and hypothesis framed.

H0 1–There is no significant relationship between scientific 
creativity and mathematical creativity among English 
medium secondary class students of Sagar city.

Table – 2. Showing the coefficient of correlation between 
scientific creativity and mathematical creativity among 
English medium secondary class students of Sagar City

The table – 2 shows that the means for scientific creativity 
and mathematical creativity among English medium 
secondary class students of Sagar city are 84.43 and 33.67 
respectively and their respective standard deviations are 
42.804 and 12.107. The calculated value of product moment 
coefficient of correlation between scientific creativity and 
mathematical creativity among English medium secondary 
class students of Sagar cityis .315 which is positive, low and 
significant at .01 level. Therefore, null hypothesis (H0 1) is 
rejected at .01 level of significance. It means there is 
significant relationship between scientific creativity and 
mathematical creativity among English medium secondary 
class students of Sagar city.

Since there is low positive correlation between scientific 
creativity and mathematical creativity among English 
medium secondary class students of Sagar city, this means if 
the degree of scientific creativity increases then 
mathematical creativity will also increase accordingly. 
Similarly, on decreasing the degree of scientific creativity 
there will be decrease in the mathematical creativity among 
English medium secondary class students of Sagar city.

H0 2– There is no significant relationship between scientific 
creativity and achievement in science among English 
medium secondary class students of Sagar city.

Table – 3. Showing the coefficient of correlation between 
scientific creativity and achievement in science among 
English medium secondary class students of Sagar city

The table – 3reveals that the means for scientific creativity 
and achievement in scienceamong English medium 
secondary class students of Sagar city are 84.43 and 23.05 
respectively and their respective standard deviations are 
42.804 and 7.959. The calculated value of product moment 
coefficient of correlation between scientific creativity and 
achievement in scienceamong English medium secondary 
class students of Sagar cityis .154 which is positive and low 
but not significant. Therefore, null hypothesis (H0 2) is not 
rejected at .05 level of significance. It means there is no 
significant relationship between scientific creativity and 
achievement in scienceamong English medium secondary 
class students of Sagar city.

Since there is low positive correlation between scientific 
creativity and achievement in scienceamong English medium 
secondary class students of Sagar city, this means if the 
degree of scientific creativity increases then achievement in 
scienceamong English medium secondary class students of 
Sagar city will also increase accordingly. Similarly, on 
decreasing the degree of scientific creativity the achievement 
in science will also decreaseamong English medium 
secondary class students of Sagar city.

H03 – There is no significant relationship between 
mathematical creativity and achievement in scienceamong 
English medium secondary class students of Sagar city.

Table – 4. Showing the coefficient of correlation between 
mathematical creativity and achievement in scienceamong 
English medium secondary class students of Sagar city

The table – 4 shows that the means for mathematical 
creativity and achievement in science among English 
medium secondary class students of Sagar city are 33.67 and 
23.05 respectively and their respective standard deviations 
are 12.107 and 7.959. The value of product moment 
coefficient of correlation between mathematical creativity 
and achievement in science is .435 which is positive, 
moderate and significant at .01 level. Therefore, null 
hypothesis (H0 3) is rejected at .01 level of significance. It 
means there is significant relationship between mathematical 
creativity and achievement in science among English 
medium secondary class students of  Sagar city.

Since there is moderate positive correlation between 
mathematical creativity and achievement in science among 
English medium secondary class students of Sagar city, this 
means if the degree of mathematical creativity increases then 
achievement in science will also increase accordingly. 
Similarly, on decreasing the degree of mathematical 
creativity there will be decrease in the achievement in science 
among English medium secondary class students of Sagar 
city.

H0 4–There is no significant contribution of scientific 
creativity and mathematical creativity in prediction of 
achievement in science among English medium secondary 
class students of Sagar city.
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To test the hypothesis H04 prediction of achievement in 
science on the basis of scientific creativity and mathematical 
creativity among English medium secondary class students 
of Sagar city, multiple regression analysis was used by 
developing regression equation. The regression equation had 
been developed by the following procedures-

For the present study, the criterion variable to be predicted is 
X1(Achievement in Science) and predictor variables will be 
X2(Scientific Creativity) and X3(Mathematical Creativity).

Table –5. Showing means and standard deviations of 
achievement in science, scientific creativity and 
mathematical creativity among English medium secondary 
class students of  Sagar city

The table – 5 shows that values of mean and standard 
deviation for criterion variable to be predicted i.e. 
achievement in science are 23.05 and 7.959 respectively. 
Similarly, the mean and standard deviation for first predictor 
variable i.e. scientific creativity are 84.43 and 42.804 
respectively and mean and standard deviation for second 
predictor variable i.e. mathematical creativity are 33.67 and 
12.107 respectively.

Table –6. Showing coefficients of correlations, partial 
coefficients of correlations, partial standard deviations and 
partial regression coefficients of achievement in science, 
scientific creativity and mathematical creativity among 
English medium secondary class students of Sagar city

The regression equations –

x = b . x + b . x (Deviation form)1 12 3 2 13 2 3

(X - M ) = b . (X – M ) + b . (X – M ) (Score form)1 1 12 3 2 2 13 2 3 3

Or
13X = b . X  + b . X  + k (where k is a constant)1 12 3 2 2 3

Substituting the values in the above equation, the regression 
equation is

X = 0.00350X +0.28206X  +13.2571 2 3

This equation helps us to predict achievement in science from 
known values of X  (scientific creativity) and X  2 3

(mathematical creativity).

Table –7. Showing the regression coefficients and P value 
between scientific creativity and mathematical creativity 
among English medium secondary class students of Sagar 
city

i. Unstandardized coefficients -

The table – 7shows that if scientific creativity (SC) index 
increases by one unit then the index of achievement in science 
(AS) also increases by 0.004 and the total variation in 
achievement in science index is -0.033 to 0.040 There is no 
significant contribution of scientific creativity and 
mathematical creativity in prediction of achievement in 
science among English medium secondary class students of 
Sagar city. Since the P value (=0.846) is greater than 0.05 
therefore the result is not significant at 0.05 level of 
significance. This shows that scientific creativity and 
mathematical creativity do not significantly contribute in 
prediction of achievement in science among English medium 
secondary class students of Sagar city.

The table – 7 also revealed that if mathematical creativity 
(MC) index increases by one unit then the index of 
achievement in science (AS) also increases by 0.282 and the 
total variation in achievement in science index is 0.152 to 
0.412. Since the P value (=0.000) is less than 0.05 therefore 
the result is significant at 0.05level of significance. This 
shows that mathematical creativity contributes significantly 
in prediction of achievement of science among English 
medium secondary class students of Sagar city. 

ii. Standardized coefficients -

The table – 7 also shows that if mathematical creativity 
increases by 1 standard deviation from its mean then the 
index of achievement in science also increases by 0.429 
standard deviation from its mean. Similarly, if mathematical 
creativity decreases by 1 standard deviation from its mean 
then the index of achievement in science also decreases by 
0.429 standard deviation from its mean respectively. It means 
if mathematical creativity has 1 s  variation from its mean 
thenachievement in science also has variation of 0.429 s  from 
its mean.

Table –8. Showing the model summary of contribution of 
scientific creativity and mathematical creativityamong 
English medium secondary class students of  Sagar city

In the present study, the predictor variables are scientific 
creativity and mathematical creativity whereas the dependent 
variable is achievement in science among English medium 
secondary class students of Sagar city. 

The tables – 8 shows the value of R square (R2) is 0.190, F is 
10.65 and P value is 0.000. This means the common 
contribution of independent variables called scientific 
creativity and mathematical creativity to predict the 
achievement in science is only 19.0% among the total number 
of students of English medium secondary class of Sagar city 
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which were chosen as sample. It also means that the 81% 
contribution in achievement in science is unpredictable in 
this study and it may be due to contribution of some other 
variables have to predict.

If we generalize the result over all the population of English 
medium secondary class students of Sagar city then we can 
show the value adjusted R square from the table – 8 which is 
equal to 0.173. This means the contribution of independent 
variables namely scientific creativity and mathematical 
creativity to predict achievement in science is only 17.3% 
among the total number of students of English medium 
secondary class of Sagar city which were belonging in the 
total population of the study. The P value is 0.000 which is 
less than 0.05 and 0.01.This means the common contribution 
of mathematical creativity and scientific creativity to predict 
achievement in science among English medium secondary 
class students of Sagar city is significant at 0.01 level of 
significance. Thus, we can say that the common contribution 
of independent variables called scientific creativity and 
mathematical creativity to predict achievement in science 
among English medium secondary class students of Sagar 
city is significant and genuine and it is not due to by chance. 
Thus, the hypothesis H04 is rejected at 0.01 level. It means 
the contribution of scientific creativity and mathematical 
creativity to predict achievement in science is significant 
among English medium secondary class students of Sagar 
city.

Figure – 1. Combine contribution of scientific creativity and 
mathematical creativity in prediction of achievement in 
science for the selected sample and the population 

The above figure – 1 of pie diagram (of sample) shows the 
area wise prediction of combine contribution of scientific 
creativity and mathematical creativity in prediction of 
achievement in science for the sample of English medium 
secondary class students of Sagar city which is 19.0% of the 
total area and a shade of sky-blue colour in the figure. The pie 
diagram (of population) shows the area wise prediction of 
combine contribution of scientific creativity and 
mathematical creativity in prediction of achievement in 
science for the population of English medium secondary 
class students of Sagar city which is 17.3% of the total area 
and a shade of green colour in the figure. If we compare both 
the pie diagrams represented for sample and population of 
English medium secondary class students of Sagar city, we 
can see there is not a major difference on the area of 
prediction. Thus, if we generalize the result to the whole 
population then there is only 1.7% variation in prediction of 
achievement in science between both the sample and 
population by contribution of scientific creativity and 
mathematical creativity.

VII. FINDINGS
• The study found that there is low positive correlation (r = 

0.315) between scientific creativity and mathematical 
creativity among English medium secondary class 
students of Sagar city.

• The study found that there is negligible positive 
correlation (r = 0.154) between scientific creativity and 
achievement in science among English medium 
secondary class students of Sagar city. 

• The study found that there is moderate positive 
correlation (r = 0.435) between mathematical creativity 
and achievement in science among English medium 
secondary class students of Sagar city. 

• The study found for unstandardized coefficients that if 
scientific creativity index increases by one unit, then the 
index of achievement in science also increases by 0.004 
accordingly and the total variation in achievement in 
science index is -0.033 to 0.040 among English medium 
secondary class students of Sagar city. This shows that the 
result was unreliable and invalid.

• Total variation in achievement in science index was 0.152 
to 0.412. Therefore, we can say that mathematical 
creativity had significant contribution in prediction of 
achievement in science among English medium 
secondary class students of Sagar city.

• The common contribution of independent variables 
called scientific creativity and mathematical creativity in 
prediction of achievement in science among English 
medium secondary class students of Sagar city is only 
19.0% among the total number of students which were 
chosen as sample. It also means that the 81% contribution 
in prediction of achievement in science is not due to 
variables of scientific creativity and mathematical 
creativity but some other variables have contribution in 
the prediction of achievement in science among English 
medium secondary class students of Sagar city.
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• The common contribution of independent variables 
namely scientific creativity and mathematical creativity 
in prediction of achievement in science of English 
medium secondary class students of Sagar city is only 
17.3% among the total number of students representing 
the total population.

• The common contribution of independent variables 
called scientific creativity and mathematical creativity in 
prediction of achievement in science among English 
medium secondary class students of Sagar city is 
significant and genuine and is not due to by chance.

• The study found the following regression equation in 
score form-

X  = 0.00350X  + 0.28206X  +13.2571 2 3

This equation helps us to predict achievement in science 
from the known values of X2 (Scientific Creativity) and 
X3 (Mathematical Creativity) among English medium 
secondary class students of Sagar city.

• The study found that there is only 1.7% variation between 
both the sample and population in prediction of 
achievement in science by the contribution of scientific 
creativity and mathematical creativity among English 
medium secondary class students of Sagar city.

VIII. CONCLUSION 
The present study has completed under certain conditions and 
limitations as mentioned. The resultant value of the 
contribution of scientific creativity and mathematical 
creativity in prediction of achievement in science among 
English medium secondary class students of Sagar cityis less 
in the comparison of some previous studies related to similar 
variables and conditions in different situation and 
geographical areas. In present scenario the methods of 
teaching and learning of teachers and students in school 
environment are losing the ways of creative thinking; 
however, the participation and involving in various activities 
conducting by the administration of school enhancing some 
qualities to work with the coordination. In today’s world 
when the achievements of science are increasing day to day, 
we need a proper study to travel parallel with the scientific 
world and some genuine ideas and originality to enhance the 
achievements in science. But this study represents that the 
distance between creativity and achievements in science 
increasing day to day. So, the study concludes that there is a 
big necessity to enhance creativity including its all 
dimensions and science process skill with the cognition 
development of students so the achievement of students in 
science should be included as most part of these certain 
factors. For this the support of teachers, parents, guardians, 
friend circle of a student plays very important role as these are 
directly influencing the student. Some others which 
indirectly influencing to the students are policy maker, 
curriculum designer and head of administration also have a 
vital impact in the enrichment of achievement of a student. 
The result of this study also showed that in the present 
education system of secondary schools established at Sagar 
city mainly focused on the cognition development of students 
but this result also showed that the process for this is not 
functioning very well and the development of cognition is 
also less in present situation. This study also gave a hint for 

one more thing which is not directly mention in this study 
work that in the current education system of Sagar city there 
is a big necessity of interdisciplinary way of teaching for 
enhancing the strength of critical and divergent thinking. It is 
required to expanding broad ideas and generating concepts to 
enhance achievements in science. It is found by the study that 
the students of Sagar city are poor in mathematical creativity 
than scientific creativity so for this there should be some 
creative laboratory in mathematics where the students do 
some creative works like to formulate so many equations 
from a given one using different ways without changing the 
original value and meaning of it; as in Sagar city there is no 
lab for mathematical creativity. The project works of students 
should be based on creative thought process and should be 
avoid all the things which promote to the students to learn 
using rote methods.

IX. EDUCATIONAL IMPLICATIONS 
The educational implications revealed by the study are as 
follows -

• This study will help us to understand the opportunities for 
secondary class students to express their ideas.

• 'Create' should be taken as a major objective of science 
teaching at secondary level of study.

• Promote divergent thinking and originality of ideas 
among secondary class students.

• Understanding the previous knowledge and views of the 
secondary class students are a pre-requisite for effective 
teaching in classrooms.

• This study will be helpful for teachers in understanding 
the role of scientific creativity and mathematical 
creativity on achievement in science and their importance 
for secondary class students.

• This study will help teachers to create an effective activity 
and creativity-based learning environment to develop 
achievement in science among secondary class students.

• This study will be helpful to aware the teachers about the 
tractions of scientific knowledge through appropriate 
curriculum and methods among secondary class students.

• This study will help school authorities and administrators 
to incorporate creativity-based activities in classrooms 
and schools along with other activities in a proper and 
responsible way.

• This study will be helpful for the educational policy 
makers, administrators and curriculum developers in 
planning and constructing curriculum by keeping in mind 
the creativity and its different dimensions and their 
importance for secondary class students.

• This study will be helpful policy makers and agencies to 
develop and organise training programmes for teachers of 
secondary level to train them effectively in transaction of 
science knowledge based on different types of 
transactional modes.

• This study will be helpful for the parents and guardians in 
understanding of different creative views and original 
thoughts of their children and its need and importance and 
children’s active participation in enrichment of 
achievement in science.
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• This study will be helpful to understand the concepts of 
teaching at secondary level in present scenario.

X. REFERENCES
• Aggarwal, Y. P. (2015). Statistical Methods Concepts, 

Applications and Computation, Sterling Publishers Pvt. 
Ltd., New Delhi.

• Agrawal, Y. P. (2002). Statistical Methods, Nirmal Book 
Agency, Kurukshetra.

• Ahuja, Ram (2019). Research Methods, Rawat 
Publications, Jaipur.

• Babbie, Earl (2017). The Practice of Social Research, 
Centage Learning India Private Limited, Patparganj, 
Delhi.

• Balka, D. S. (1974a). The Development of an Instrument 
to Measure Creative Ability in Mathematics. Dissertation 
Abstracts International, 36(1), 98, Published Ph.D. theses 
on Shodh Ganga.

• Balka, D. S. (1974b). Creative Ability in Mathematics.  
Arithmetic Teacher, 21, 633-636.

• Best, J. W. & Kahn James V, (1989). Research in 
Education, New Delhi, Prentice Hall of India Private Ltd.

• Brownski, J. (1976). The Ascent Of Man. Little Brown & 
Co, UK.

• Comber, L. C. & J. P. Keeves (1973). Science Education 
in Nineteen Countries- An Empirical Study. New York: 
John Wiley and Sons.

• Creswell, John W. (2015). Educational Reseach 
Planning, Conducting and Evaluating Quantitative and 
Qualitative Research, Pearson India Education, Noida, 
India.

• Guilford, J. P. (1954). Psychometric Method. New York, 
Mc Graw Hill Company, Inc.

• Gupta, S. P. & Alka Gupta (2015). Statistical Methods in 
Behavioural Sciences, Sharda Pustak Bhawan, 
Allahabad.

• Gupta, S. P. (2014). Research Introductory Concept, 
Methods and Techniques. Sharda Pustak Bhavan, 
Publishers and Distributers, Allahabad.

• Haylock, D. (1997). Recognizing Mathematical 
Creativity in School Children. International Reviews on 
Mathematical Education, 29(3), 68-74.

• Haylock, D. W. (1987). A framework for assessing 
mathematical creativity in school children. Educational 
Studies in Mathematics, 18(1), 59–74. https://doi.org/ 
10.1007/BF00367914

• Healey, Joseph F. (2018). Statistics A Tool for Social 
Research, Centage Learning India Private Limited, 
Patparganj, Delhi.

• Jensen, L. R. (1973). The Relationships Among 
Mathematical Creativity, Numerical Aptitude and 
Mathematical Achievement.

• Kapil, H. K. (2004). Research Methods in Behavioural 
Sciences, H. P. Bhargava Book House, Agra.

• Karl Pearson. (1937). The Grammar of Science. J. M. 
Dent and Sons Ltd.

• Kaul, Lokesh (2014). Methodology of Educational 
Research, Vikas Publishing House Pvt. Ltd., New Delhi.

• Rai, Parasnath & C. P. Rai (2013). Anusandhan 
Parichaya, Lakshami Narain Agarwal, Agra.

• Rawat, Harikrishna (2019). Methods in Social Research, 
Rawat Publications, Jaipur.

• Singh, A. K. (2017). Research Methods in Psychology, 
Sociology and Education, Motilal Banarsidas, New 
Delhi.

• Singh, Daroga & F. S. Chaudhary (2019).  Theory and 
Analysis of Sample Survey Designs, New Age 
International (P) Limited Publishers, New Delhi.

• Suleman, M. (2018). Statistics In Psychology, Education 
And Other Social Sciences, Motilal Banarsidas, New 
Delhi.

• Tripathi, Jay Gopal (2013). Research Methods in 
Psychology and Education, H. P.  Bhargava Book House, 
Agra.

• Kozlowski, Joseph S.; Chamberlin, Scott A.; and Mann, 
Eric (2019) "Factors that Influence Mathematical 
Creativity," The Mathematics Enthusiast: Vol. 16 : No. 1 , 
Article 26. 

• Mann, E. L. (2005): Mathematical Creativity and School 
Mathematics: Indicators of Mathematical Creativity in 
Middle School Students. Published doctoral dissertation, 
University of Connecticut, Hartford.

• Mann, E. L. (2006). Creativity: The Essence of 
Mathematics. Journal for the Education of the Gifted, 30 
(2), 236-260.

• Rao, D. B. (1990). A Comparative Study of Scientific 
Attitude, Scientific Aptitude and Achievement in Biology 
at Secondary School Level. Fifth Survey of Research in 
Education. New Delhi: N.C.E.R.T., 1997

• Report of the Education Commission (1964-66). 
Education and National Development.

• Sharma, R.C. (1990). Modern Science Teaching. Delhi: 
Dhanpat Rai & Sons.

• Simonton, D. K. (2003). Scientific creativity as 
constrained stochastic behavior: The integration of 
product, person, and process perspectives. Psychological 
Bulletin, 129(4), 475–494. https://doi.org/10.1037/0033-
2909.129.4.475

• Sriraman, B. (2004). The Characteristics of 
Mathematical Creativity. The Mathematics Educator, 
14(1), 19-34.

• Sternberg, Robert J. (1985). Cognitive Processes in 
Problem Solving. New York: Longman

• Tammadge, A. (1979).  Creativity: Presidential Address 
to the Mathematical Association. The Mathematical 
Gazette, 63(425), 145-163.

• Torrance, E. P. (1962). Guiding Creative Talent. 
Englewood Cliffs, NJ: Prentice Hall.

• Vaidya, N., (1997). Science Teaching for 21st Century. 
New Delhi: Deep and Deep Publication.



21

International Journal of Education and Psychological Research (IJEPR) Volume 11, Issue 2, June 2022

• Walia, P. (2012). Achievement in Relation to 
Mathematical Creativity of Eighth Grade Students. 
Indian Streams Research Journal, 2(2), 1-4.

• Weisberg, R. W. (1986). Problem Solving and Creativity. 
In R. J. Sternberg (Ed). The Nature of Creativity: 
Contemporary Psychological Perspectives. Cambridge 
University Press, New York.

• Yawalkar, F. Y. (1985). Personality Correlates of 
Scientific Creativity. Dissertation Abstracts International, 
48, 7, 331, 335.


	Page 1
	Page 2
	Page 3
	Page 4
	Page 5
	Page 6
	Page 7
	Page 8
	Page 9

