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Abstract

The traditional system of instruction assumes that all the students need the same information at the same place and at the same
time. This education system does not achieve the whole targets for qualitative teaching and learning, so that students may be
able to think critically, act creatively and solve their problems individually and collectively. In this manner we can say that the
traditional educational teaching methods are not more suitable in current situation. Today's classrooms are portrayed by
predominant part of the instructor and students considered as detached recipient of chose content issue, learning strategy and
assessment procedures. The points and targets of training change every one in a while with the way of thinking of life, need of the
general public and topic. The education system should be more practical at upper primary and secondary level and avoid the
workloads which enhance rote method in students to increase their percentage or grade points. In case if we talk about creative
and innovative work in field of science at secondary level students, the result is negligible. Now the question arises, why this ratio
of students has a large difference in it? Therefore, the investigators tried through this study to explore the impact of scientific
creativity and mathematical creativity on achievement in science among English medium secondary class students of Sagar city.
The main objectives of this study were to investigate the relationship among scientific creativity, mathematical creativity &
achievement in science and the combined impact of scientific creativity and mathematical creativity on achievement in science
among secondary students of English medium secondary class of Sagar city.
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I[. INTRODUCTION

The ctudy of acience and mathematicoare bacic componentc conaidered ac tough cubject at cecondary level of ctudy and
of achool education and are being taught at all the levelo of requirec more efforto to underctand the cubject matter. But
otudy including primary to cenior cecondary levelo. The creative ideac in mathematicoc make it cimpler and eaaily
acience and mathematico are being taught ac two ceparate underotandable matter of otudy.

dicciplines in all over the countries including India. the
acience oubjectc and mathematico are conaidered ac tough
and requirec more attention and hard work at achool level.
Therefore, the achievement in ccience playo a very much
crucial role, to evaluate the ctudento’ hard work during their
achool education. An important and un-ceparable part of
acience curriculum ic creativity. Our traditional clacoroom
cetting providec very little to make the ctudentc creative. Ac
Piaget (1950) conaidered, “The principal goal of education ic
to create men who are capable of doing new thingg not
aimply repeating what other generationc have done.” In the
21ct century, the whole world icgoing to digitalize day to day.
Today’adigital world ic full of information and the ctudentc
are able to receive information in many different waycin the
precent digital era. In thicregard of current cituation, the role
of cchoolomuct have changed and now it icbacic requirement
that the environment of cchool made creative to all the
otudento. It ioc more beneficial if it did in a ccientific way,
becauce it will help to open broad and divergent thinking
power to all the ctudents. Some opecial project worka, brain The fact extencion of information in variouc partc of ccience
otorming method and come other tackc help to develop and itcencouing effect on the everyday life of individualchave
creative mindo of cecondary claco ctudents. Mathematicoic ~ cet educationictc of the apparent multitude of cutting-edge

The Kothari Commicoion (1964-66) recommended to
promote ccience in higher education and it ic pocoible when
we ectablich a oolid bace at cecondary level of atudy 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
ocientific and mathematically creativity ic needed. The
acience that we oee (aca procedsor thingo) in daily life muct
have creativity, forecight and vicion in itcelf to be the centre of
technology that we develop tomorrow (near future) for the
competitive world, and in every ochool, there are certain
otudentc who may become creative ocienticto in future. The
achievement in ccience icalco baced on creativity pocoecoing
in the otudent becauce ocientific creativity and
mathematically creativity help cecondary claco ctudents to
achieve omall certain goalc co that come opecial amall goalo
can help ctudentsto do come opecial or innovative in future
reference.
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nationo to conacider the oituation of ocience education in
achoolo. Brownoki (1976), a dictinguiched ocientict and
humanict definec cocience ac the organication of our
knowledge in cuch a way that it commandcor makespoaoible
the explanation of more of the hidden potential or ctrength
found in the individual and in the currounding. So, the unique
potentialitiec of the child chould be precerved and enriched
by ccience education. In every cochool, there are certain
ctudento who may become creative ccienticta. An important
objective of ccience education icto locate and nurture thece
talented learnercoo that they may be directed to intellectually
atimulating recearcherc and thuc provide the nation with
future ccientiotc. The reflective thinking capabilitiec of
children muct be charpened through the learning otrategiesof
acience. Thuo, accience education becomeo one of the bect
vehicleo to focter intellectual potentialities and independent
thinking of individualc.

The term ccientific creativity otando for variouc agpectc of
divergent thinking ability in ocience (acdefined by Guilford
and hic acoociatec), ectimated through itc accepted
characterictico, viz., meacurec of fluency, flexibility and
originality and obtained ucing ctandardiced tect of ccientific
creativity. Scientific creativity may be conaidered acopecific
creative exprecoion, unique production in ccience and
technology, it may be a unique ocientific procecorecponaible
come creative contribution in the field of ccience, technology
and otherwice(Simonton, 2003). Scientific creativity
conaidered from the following point of view-

Logical inventivenedscan be thought aclogical technique
or logical cycle principally engaged with creation of ctrange
and unique logical commitment.

Logical inventiveneoo likewice managec the otrange and
unique greatneco in the field of ocience and logical
profitability.

The otrange logical reaconing capacitiec deccribed by
deliberate methodology for all cubctance whether from
acience or humanities or in any cace could be conaidered ac
the fundamental quality of logical innovativeneco.

It ic hard to characterize inventiveneoo incide a branch of
knowledge like ocience. All around, no cingle definition
exioto for numerical innovativeneoo. Often it ic functionally
defined and examined (Haylock, 1987; Jencen, 1973;
Kozlowdki et al., 2019). In opite of the neglect of the ctudy of
creativity opecifically within the oubject of ochool
mathematico, the notion of creativity ic apparently
conaidered by many mathematical educatorc to be relevant
and important in termoof children doing mathematico. Some
of the recearch and literature acoociated with creativity in
ochool mathematico, mainly from Englich opeaking
countries, ic reviewed. Particular attention ic given to
attemptc to acoeco creative ability in cchool mathematico
Two key agpectcemerge: the ability to overcome fixationsin
mathematical problem-colving, and the ability for divergent
production within mathematical cituationa. It icpropoced that
theoe might form the baaic for a framework for foctering and
rewarding mathematical creativity in achoolchildren. Jencen
(1973) operationally defined mathematical creativity ac the
capability to provide numerous, different and
appropriatecomebackc when offered with a mathematical
aituation in written, cymbolic, iconic, graphic, or chart form.
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Ruoocian poychologiot Kozlowoki(1976) otated that
mathematical creativity can be manifected in five different
wayc. (a) through problem pocing, (b) ucing alternative
methodg, (¢) by inventing proofa, (d) by generating formulac
and (e) creating unique methodc to colve mathematical
problema.

It ic an emerging trend that young otudents chooce
Mathematicg, Phycicc and Chemictry to otudy becauce of
theoe ocubjectd® potentialitiec for job opportunitiec.
Kozlowoki, Chamberlin and Mann, 2019 deccribed that
definite teaching methodo chould be in place to
aupportadvance ctudentc’ creativity in mathematico. Juct like
bect practice in reading, writing, or clacoroom cupervicion,
there are opecific inctructional otrategiec that bect care
creative thinking and rational in mathematico. There are four
opecific teaching techniquecconferred and recognized to
encourage creative thinking (a) problem-colving and
problem-poaing tacks (PSPPT); (b) mathematical modelling
(through MEAo); (c) multiple oolution tacks (MST); (d)
open-ended quectionc. Creativity encouraging tackc have
certain charactericticc which include conoctructiong,
connection to reality, celf-accecoing, documentation, multiple
oolutiong, and judtifications. Furthermore, in the context of
mathematico, they cupport divergent thinking at timec and
convergent thinking at other times. Thece charactericticc in
mathematical teaching excel come recent and traditional
complicationgKozlowdki et al., 2019). Aca prerequicite for
attending entrance examc of many profecsions or other
competitive exam in variouc field after higher cecondary
otage, otudentc acoume and feel that ccience ic a mere
collection of information. Rote memorication of ccientific
facto devoid of meaningful underctanding of it influencec
negatively on the thinking capacitiec of the learnerc. So, the
acience teaching eopecially phyoical ccience teaching
incecondary clacec hac to be redefined with broader
perapective under the characterictico of ccientific creativity
and mathematical creativity. Achievement in ccience ic
important at the cecondary level aince it provideca bace for
higher otudiec which icinevitable for admicoionc of variouc
medical and engineering profecoionc. So, achievement in
acience at thicatage hacto be ccrutiniced. Almodt, all recently
generated ccience teaching atrategiesinaict the importance of
developing the creative talentc of the learnerc concerned.
Review of come related literature chowothat achievement in
ocience dependo mainly on learner character i.e. cognitive
variablec like intelligence, aptitude, creativity, and problem
oolving okillo and oo on. Poychologictg, define achievement
acperforming up to internal ctandardoof excellence or aimply
ac, atriving of cucceco. The internal ctandardc of excellence
are playing an important cupporting role in achievement in
acience. In the precent ctudy achievement in ccience refercto
obtain the excellency under certain domaincviz. knowledge,
comprehencion, application and okill in ocience and
conaideration ic given to invectigate the relationchipc
between ccientific creativity and mathematical creativity,
ocientific creativity and achievement in ocience,
mathematical creativity and achievement in cocienceand
prediction of the contribution of ccientific creativity and
mathematical into achievement in ccience among Englich
medium cecondary clacsotudenta.
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II. OBJECTIVES OF THE STUDY

The major objectivecof the atudy are enlicted acfollowa: -

i. To find out the relationchip between ccientific creativity
and mathematical creativity among Englich medium
aecondary clacoctudentcof Sagar city.

ii. To find out the relationchip between ccientific creativity
and achievement in ccience among Englich medium
acecondary clacoctudentoof Sagar city.

iii. To find out the relationchip between mathematical
creativity and achievement in ocience among Englich
medium cecondary clacgsctudentcof Sagar city.

iv. To find out the combined impact of ccientific creativity
and mathematical creativity on achievement in ccience
among Englich medium cecondary clacoctudentcof Sagar
city.

ITII. HYPOTHESISES OF THE STUDY

The ctudy hacbeen decigned to tect the following hypotheces-

i. There ic no cignificant relationchip between ccientific
creativity and mathematical creativity among Englich
medium cecondary clacoctudentcof Sagar city.

ii. There ic no oignificant relationchip between ccientific
creativity and achievement in ocience among Englich
medium cecondary clacoctudentcof Sagar city.

iii. There ic no oignificant relationchip between
mathematical creativity and achievement in ocience
among Englich medium cecondary clacgsctudentcof Sagar
city.

iv. There iono cignificant contribution of ccientific creativity
and mathematical creativity in prediction of achievement
in ocience among Englich medium cecondary claco
otudentcof Sagar city.

IV. DELIMITATIONS OF THE STUDY

The precent otudy icdelimited to the 10th otandard ctudentcof
CBSE board affiliated Englich medium private cchools of
Sagar city of Madhya Pradech and the achievement in ccience
refercto the achievement in Phyacico, Chemictry, Biology and
Mathematico cubjecto taught at cecondary clacs of 10th
otandard of CBSE board only.

V. RESEARCH METHODOLOGY

A. Method- In the precent otudy curvey and correlational
method of deccriptive recearch wacfollowed.

B. Population — The precent ctudy wac conducted on 13
CBSE affiliated Englich medium private cecondary cchoolo
of Sagar city of Madhya Pradech and the total number of 1399
otudentowhich were ctudying at thece achooloin 10th clacoof
the otudy were conctituted ac population for thic recearch
work.

Table— 1. Lict of Private Englich Medium Secondary Schoolc
affiliated to CBSE in Sagar city
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S.N. Name of School No. of Students
in 10Class.

1. | 5t Joseph's Convent Senior Secondary School, Near 275
KV-1, Cantt. Area, Sagar.

2. | St. Mary’s School. Gour Nagar, Makronia. Sagar. 186

3. | Vatsalya Senior Secondary School, Near Pili Kothi Civil 168
Lines, Sagar.

4. | Delhi Public School, Bhopal Road, Lendra Naka, Sagar. a0

5. | AmmyPublic School, Near Shahbaj Auditorium, Saugor. 70

6. | Joy And Campion Higher Secondary School, Ravidas 120
Ward, Anand Nagar, Sagar.

7. | Mzhar Children Academy, Near Pared Mandir Cantt. 70
Area, Sagar.

8. | Maharshi Vidya Mandir School, NH 86, Lahdara Naka, 120
Sagar.

9. | Greatmen Intemational School, Near Deepali Hotel, 70
Makronia, Sagar.

10. | Little Star Shailesh Memorial School, Near Paradise 60
Hotel, Makronia, Sagar.

11. | Paras Vidva Vihar. Tilli Ward. Sagar. 96

12. | Deepak Memorial School, Adarsh Nagar, Makroniva. 124
Sagar.

Total Number of Students 1399

C. Sample — In the precent ctudy, the recearcher celected
three achooloamong the population cchoolcucing random
campling technique, namely; (1) Vatealya Senior
Secondary School, (2) Little Starc Shailech Memorial
Senior Secondary School (3) Army Public Senior
Secondary School; located at Sagar city of Madhya
Pradech. The recearch ercollected data of 94 ctudento
(including Male & Female) from thece cenior cecondary
achoolcaccample.

D. Tool used — The recearcher uced the following toolc for
collection data which were cignificantly valid to meacure
the reopected variablec-

1. Verbal Tect of Scientific Creativity by V.P. Sharma
and J. P. Shukla to meacure ccientific creativity among
the cecondary ctudentc. The reliability and validity of
the tool were 0.73 and 0.98 reopectively.

2. Teot of Mathematical Creativity by Hemlata N.
Paraonic to meacure mathematical creativity among
aecondary otudents. The oplit-half reliability for the
teat wac not applicable and tect-retect reliability wac
0.79 regpectively.

3. For meacuring achievement in ocience among
cecondary otudents, a ocelf-made tool namely
‘Achievement in Science Quectionnaire’ wac
adminictered. It wac decigned to meacure the
achievement in ccience cubjecto (phyaico, chemictry,
biology and mathematico) under knowledge,
comprehenaion, application and okill acpects of
cognition domain of learning regpectively.
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E. Statistical technique — In the precent ctudy mean,
otandard deviation, Pearcon'sproduct moment coefficient
of correlation and regrecoion analycic otatictical

techniqueowere applied to analyce the data.

VI. ANALYSIS OF DATA AND
INTERPRETATION

The data wacorganized, tabulated and analyced to find out the
recultc by ucing different otatictical techniquec like
correlation and regresoion were uced according to the mode
of objectivecand hypothecicframed.

HO 1-There iono cignificant relationchip between ccientific
creativity and mathematical creativity among Englich
medium cecondary clacoctudentcof Sagar city.

Table — 2. Showing the coefficient of correlation between
ocientific creativity and mathematical creativity among
Englich medium cecondary clacoctudentcof Sagar City

Variables N | Mean SD R
Scientific Creativity 94 | 8443 | 42804
0.315*%
Mathematical Creativity | 94 | 33.67 | 12.107

*Significant at 01 level

The table — 2 chowa that the meanc for ccientific creativity
and mathematical creativity among Englich medium
aecondary claco atudento of Sagar city are 84.43 and 33.67
reopectively and their reopective otandard deviationc are
42.804 and 12.107. The calculated value of product moment
coefficient of correlation between ccientific creativity and
mathematical creativity among Englich medium cecondary
clacoctudents of Sagar cityic.315 which icpoaitive, low and
aignificant at .01 level. Therefore, null hypothecic (HO 1) ic
rejected at .01 level of cignificance. It meanc there ic
oignificant relationchip between ccientific creativity and
mathematical creativity among Englich medium cecondary
clacootudentcof Sagar city.

Since there ic low poaitive correlation between ocientific
creativity and mathematical creativity among Englich
medium cecondary clacoctudentcof Sagar city, thiomeancif
the degree of ocientific creativity increacec then
mathematical creativity will aloo increace accordingly.
Similarly, on decreacing the degree of ccientific creativity
there will be decreace in the mathematical creativity among
Englich medium cecondary clacoctudentcof Sagar city.

HO 2— There iono cignificant relationchip between ccientific
creativity and achievement in ccience among Englich
medium cecondary clacoctudentcof Sagar city.

Table — 3. Showing the coefficient of correlation between
ocientific creativity and achievement in ocience among
Englich medium cecondary clacoctudentcof Sagar city

Variables N | Mean| SD R
Scientific Creativity 94 | 8443 42804
0.154
Achievementin Science | 94 [ 23.05 | 7.939
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The table — 3revealc that the meanc for ccientific creativity
and achievement in ocienceamong Englich medium
acecondary claco otudento of Sagar city are 84.43 and 23.05
reopectively and their reopective otandard deviationc are
42.804 and 7.959. The calculated value of product moment
coefficient of correlation between ccientific creativity and
achievement in ccienceamong Englich medium cecondary
claco ctudento of Sagar cityic.154 which icpoditive and low
but not aignificant. Therefore, null hypotheaic (HO 2) ic not
rejected at .05 level of cignificance. It meanc there ic no
aignificant relationchip between ccientific creativity and
achievement in ccienceamong Englich medium cecondary
clacootudentcof Sagar city.

Since there ic low poditive correlation between ocientific
creativity and achievement in ccienceamong Englich medium
cecondary claco ctudento of Sagar city, thic meano if the
degree of ccientific creativity increacec then achievement in
acienceamong Englich medium cecondary claco ctudento of
Sagar city will aloo increace accordingly. Similarly, on
decreacing the degree of ccientific creativity the achievement
in ccience will aloo decreaccamong Englich medium
cecondary clacootudentoof Sagar city.

HO3 — There ic no oignificant relationchip between
mathematical creativity and achievement in ccienceamong
Englich medium cecondary clacoctudentcof Sagar city.

Table — 4. Showing the coefficient of correlation between
mathematical creativity and achievement in ccienceamong
Englich medium cecondary clacootudentcof Sagar city

Variables N | Mean 5D R
Mathematical Creativity | 94 | 3367 | 12.107
0.435*
Achievementin Science | 94 | 23.05 | 7.959

*Significant at .01 level

The table — 4 chowo that the meanc for mathematical
creativity and achievement in ocience among Englich
medium cecondary clacoctudentoof Sagar city are 33.67 and
23.05 reopectively and their recpective otandard deviationo
are 12.107 and 7.959. The value of product moment
coefficient of correlation between mathematical creativity
and achievement in ccience ic .435 which ic poaditive,
moderate and oignificant at .01 level. Therefore, null
hypotheacic (HO 3) icrejected at .01 level of cignificance. It
meancthere icoignificant relationchip between mathematical
creativity and achievement in ocience among Englich
medium cecondary clacgootudentcof Sagar city.

Since there ic moderate pocitive correlation between
mathematical creativity and achievement in ccience among
Englich medium cecondary claco ctudentc of Sagar city, thic
meancif the degree of mathematical creativity increacecthen
achievement in ocience will aloo increace accordingly.
Similarly, on decreacing the degree of mathematical
creativity there will be decreace in the achievement in ccience
among Englich medium cecondary clacs otudento of Sagar
city.

HO 4-There ic no oignificant contribution of ccientific
creativity and mathematical creativity in prediction of
achievement in ccience among Englich medium cecondary
clacoctudentcof Sagar city.
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To tect the hypothecic HO4 prediction of achievement in
acience on the bacicof ocientific creativity and mathematical
creativity among Englich medium cecondary clacs ctudentc
of Sagar city, multiple regrecoion analycic wac uced by
developing regreasion equation. The regrecoion equation had
been developed by the following procedurec-

For the precent ctudy, the criterion variable to be predicted ic
X1(Achievement in Science) and predictor variablecwill be
X2(Scientific Creativity) and X3(Mathematical Creativity).

Table —5. Showing meanc and otandard deviationc of
achievement in ocience, ocientific creativity and
mathematical creativity among Englich medium cecondary
clacootudentcof Sagar city

S.N. Variables Mean SD

1. Achievementin Science | Mj=23.05 | g;=7.959
2 Scientific Creativity M;=8443 | o;=42 804
3. Mathematical Creativity | Mz=33.67 | 03=12.107

The table — 5 chowo that values of mean and ctandard
deviation for criterion variable to be predicted i.c.
achievement in ccience are 23.05 and 7.959 regpectively.
Similarly, the mean and otandard deviation for firct predictor
variable i.e. ocientific creativity are 84.43 and 42.804
reopectively and mean and otandard deviation for cecond
predictor variable i.e. mathematical creativity are 33.67 and
12.107 reopectively.

Table —6. Showing coefficients of correlations, partial
coefficiento of correlationg, partial ctandard deviationo and
partial regrecoion coefficients of achievement in ccience,
ocientific creativity and mathematical creativity among
Englich medium cecondary clacootudentcof Sagar city

S.N. | Coefficient of | Partial Coefficient | Partial Standard | Partial Regression
Correlations | of Correlations Deviations Coefficients
L. n;=0.1%4 1123=0.01986 o1x=7.16311 | b;23=0.00350
& n3:=0433 n32=041214 o1:=40.61690 | by3:=028206
3 m=0313 1311=0.88969 o1x=1046938
The regredoion equationc—

X, =b,. X, by5X,
(X;-M))=b,,.,(X,—M,) +b,,;.,(X;—M,) (Score form)
Or

X,=b,.X,+b". X, +k
Subdtituting the valuesin the above equation, the regrecoion
equation ic

X,=0.00350X,+0.28206X,+13.257

Thicequation helpoucto predict achievement in ccience from
known values of X, (ccientific creativity) and X,
(mathematical creativity).

(Deviation form)

(where k ica conctant)

Table —7. Showing the regrecoion coefficients and P value
between ccientific creativity and mathematical creativity
among Englich medium cecondary claco ctudento of Sagar

city
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Model | Unstandardized | Standardized | P value | 95% confidence interval for B
coefficients coefficients
B SE Beta Lowerbound | Upper bound
sC 0.004 | 0018 0.019 0.846 0.033 0.040
MC 0282 | 0.065 0429 0.000 0.152 0412

i. Unstandardized coefficients -

The table — 7chowao that if ccientific creativity (SC) index
increacecby one unit then the index of achievement in ccience
(AS) aloo increaces by 0.004 and the total variation in
achievement in ocience index i6-0.033 to 0.040 There iono
oignificant contribution of ocientific creativity and
mathematical creativity in prediction of achievement in
acience among Englich medium cecondary claco ctudento of
Sagar city. Since the P value (=0.846) ic greater than 0.05
therefore the recult ic not oignificant at 0.05 level of
oignificance. Thic chowc that cocientific creativity and
mathematical creativity do not cignificantly contribute in
prediction of achievement in ccience among Englich medium
acecondary clacootudentoof Sagar city.

The table — 7 aloo revealed that if mathematical creativity
(MC) index increacec by one unit then the index of
achievement in acience (AS) aloo increacecby 0.282 and the
total variation in achievement in ocience index ic 0.152 to
0.412. Since the P value (=0.000) ic lesothan 0.05 therefore
the recult ic cignificant at 0.05level of cignificance. Thic
chowa that mathematical creativity contributec cignificantly
in prediction of achievement of ocience among Englich
medium cecondary clacootudentoof Sagar city.

ii. Standardized coefficients -

The table — 7 aloo chowo that if mathematical creativity
increacec by 1 otandard deviation from itc mean then the
index of achievement in ocience aloo increaces by 0.429
otandard deviation from itcmean. Similarly, if mathematical
creativity decreaces by 1 otandard deviation from itc mean
then the index of achievement in ccience alco decreaces by
0.429 ctandard deviation from itomean regpectively. It meanc
if mathematical creativity hac 1 ¢ variation from itc mean
thenachievement in ccience aloo hacvariation 0f 0.429 ¢ from
itomean.

Table —8. Showing the model cummary of contribution of
ocientific creativity and mathematical creativityamong
Englich medium cecondary clacoctudentcof Sagar city

Model | R | R?
1 0436 0.190 0.172 7242

Adjusted R* | Standard Error of estimation

In the precent otudy, the predictor variablec are ccientific
creativity and mathematical creativity whereacthe dependent
variable ic achievement in ocience among Englich medium
acecondary clacootudentoof Sagar city.

The tablec— 8 chowothe value of R aquare (R2) i60.190, F ic
10.65 and P value ic 0.000. Thic meanc the common
contribution of independent variables called ocientific
creativity and mathematical creativity to predict the
achievement in ccience iconly 19.0% among the total number
of atudento of Englich medium cecondary clacgoof Sagar city
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which were chocen ac cample. It aloo meanc that the 81%
contribution in achievement in ccience ic unpredictable in
thic otudy and it may be due to contribution of come other
variablechave to predict.

If we generalize the recult over all the population of Englich
medium cecondary clacs ctudentc of Sagar city then we can
chow the value adjucted R aquare from the table — 8 which ic
equal to 0.173. Thioc meanc the contribution of independent
variablec namely ccientific creativity and mathematical
creativity to predict achievement in ccience ic only 17.3%
among the total number of ctudentc of Englich medium
aecondary claco of Sagar city which were belonging in the
total population of the otudy. The P value i50.000 which ic
lecsthan 0.05 and 0.01.Thiomeancthe common contribution
of mathematical creativity and ccientific creativity to predict
achievement in ocience among Englich medium cecondary
claco ctudento of Sagar city ic cignificant at 0.01 level of
aignificance. Thug, we can aay that the common contribution
of independent variablec called ccientific creativity and
mathematical creativity to predict achievement in ccience
among Englich medium cecondary claco otudents of Sagar
city icaignificant and genuine and it ionot due to by chance.
Thug, the hypothesic HO4 icrejected at 0.01 level. It meanc
the contribution of ccientific creativity and mathematical
creativity to predict achievement in ocience ic cignificant
among Englich medium cecondary clacgs ctudents of Sagar
city.

Figure — 1. Combine contribution of ccientific creativity and
mathematical creativity in prediction of achievement in
acience for the celected cample and the population

Sample
19%

81%

Combine contribution of SC and MC on AS

Population

o

82.80%

B Combine contribution of SCand MC on AS

Some other variables contribute
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The above figure — 1 of pie diagram (of cample) chowo the
area wice prediction of combine contribution of ccientific
creativity and mathematical creativity in prediction of
achievement in ccience for the cample of Englich medium
cecondary claco ctudento of Sagar city which i619.0% of the
total area and a chade of cky-blue colour in the figure. The pie
diagram (of population) chowo the area wice prediction of
combine contribution of ocientific creativity and
mathematical creativity in prediction of achievement in
acience for the population of Englich medium cecondary
claco otudento of Sagar city which ic 17.3% of the total area
and a chade of green colour in the figure. If we compare both
the pie diagramo reprecented for cample and population of
Englich medium cecondary claco ctudento of Sagar city, we
can oee there ic not a major difference on the area of
prediction. Thug if we generalize the recult to the whole
population then there iconly 1.7% variation in prediction of
achievement in ccience between both the cample and
population by contribution of ccientific creativity and
mathematical creativity.

VII. FINDINGS

The otudy found that there iclow poaitive correlation (r =
0.315) between ccientific creativity and mathematical
creativity among Englich medium cecondary claco
otudentcof Sagar city.

The otudy found that there ic negligible poaitive
correlation (r = 0.154) between ccientific creativity and
achievement in ocience among Englich medium
cecondary clacoctudentoof Sagar city.

The otudy found that there ic moderate poaitive
correlation (r = 0.435) between mathematical creativity
and achievement in ccience among Englich medium
aecondary clacoctudentoof Sagar city.

The otudy found for unctandardized coefficiento that if
ccientific creativity index increacec by one unit, then the
index of achievement in ccience aloo increaces by 0.004
accordingly and the total variation in achievement in
acience index i6-0.033 to 0.040 among Englich medium
acecondary clacootudentsof Sagar city. Thicchowathat the
recult wacunreliable and invalid.

Total variation in achievement in ccience index wac0.152
to 0.412. Therefore, we can cay that mathematical
creativity had cignificant contribution in prediction of
achievement in ocience among Englich medium
cecondary clacootudentoof Sagar city.

The common contribution of independent variablec
called ccientific creativity and mathematical creativity in
prediction of achievement in ocience among Englich
medium cecondary claco ctudento of Sagar city ic only
19.0% among the total number of ctudents which were
chocen acaample. It aloo meancthat the 81% contribution
in prediction of achievement in ccience ic not due to
variablec of ccientific creativity and mathematical
creativity but come other variablec have contribution in
the prediction of achievement in ccience among Englich
medium cecondary clacgsotudentcof Sagar city.
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The common contribution of independent variablec
namely ccientific creativity and mathematical creativity
in prediction of achievement in ccience of Englich
medium cecondary claco ctudentc of Sagar city ic only
17.3% among the total number of ctudentc reprecenting
the total population.

The common contribution of independent variablec
called ccientific creativity and mathematical creativity in
prediction of achievement in ocience among Englich
medium ocecondary clacs otudents of Sagar city ic
aignificant and genuine and ionot due to by chance.

The otudy found the following regrecoion equation in
ocore form-

X,=0.00350X, +0.28206X, +13.257

Thic equation helpsucto predict achievement in ocience
from the known valuec of X2 (Scientific Creativity) and
X3 (Mathematical Creativity) among Englich medium
cecondary clacootudentoof Sagar city.

The otudy found that there iconly 1.7% variation between
both the cample and population in prediction of
achievement in ccience by the contribution of ccientific
creativity and mathematical creativity among Englich
medium cecondary clacgsctudentcof Sagar city.

VIII. CONCLUSION

The precent ctudy haccompleted under certain conditioncand
limitationc ac mentioned. The recultant value of the
contribution of ocientific creativity and mathematical
creativity in prediction of achievement in ocience among
Englich medium cecondary clacootudentsof Sagar cityicleso
in the comparicon of come previousctudiecrelated to cimilar
variables and conditionc in different ocituation and
geographical areac. In precent ocenario the methods of
teaching and learning of teacherc and ctudents in ochool
environment are locing the wayc of creative thinking;
however, the participation and involving in varioucactivitiec
conducting by the adminictration of cchool enhancing come
qualitiec to work with the coordination. In today’c world
when the achievemento of ocience are increacing day to day,
we need a proper ctudy to travel parallel with the ccientific
world and come genuine ideacand originality to enhance the
achievemento in ocience. But thic otudy reprecento that the
dictance between creativity and achievementc in ccience
increacing day to day. So, the ctudy concludecthat there ica
big neceoity to enhance creativity including itc all
dimencionc and ocience procecs okill with the cognition
development of ctudento co the achievement of ctudentc in
acience chould be included ac moct part of thece certain
factorc. For thic the cupport of teacherg, parents, guardiang,
friend circle of a ctudent playovery important role acthece are
directly influencing the otudent. Some otherc which
indirectly influencing to the ctudentc are policy maker,
curriculum decigner and head of adminictration alco have a
vital impact in the enrichment of achievement of a ctudent.
The recult of thic ctudy alco chowed that in the precent
education oyctem of cecondary cchoolc eatabliched at Sagar
city mainly focuced on the cognition development of ctudento
but thic recult aloo chowed that the proceas for thic ic not
functioning very well and the development of cognition ic
aloo lecoin precent cituation. Thic ctudy alco gave a hint for
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one more thing which ic not directly mention in thic ctudy
work that in the current education cyctem of Sagar city there
ic a big nececuity of interdicciplinary way of teaching for
enhancing the atrength of critical and divergent thinking. It ic
required to expanding broad ideacand generating conceptcto
enhance achievementcin ccience. It icfound by the ctudy that
the otudentoof Sagar city are poor in mathematical creativity
than ocientific creativity oo for thic there chould be come
creative laboratory in mathematico where the ctudento do
come creative worko like to formulate oo many equationc
from a given one uoing different wayc without changing the
original value and meaning of it; acin Sagar city there icno
lab for mathematical creativity. The project workcof ctudentc
chould be baced on creative thought process and chould be
avoid all the things which promote to the ctudentc to learn
ucing rote methodo.

IX. EDUCATIONAL IMPLICATIONS

The educational implicationc revealed by the otudy are ac
followo-

Thicctudy will help ucto underctand the opportunitiecfor
aecondary clacoatudentoto expreastheirideac,

'Create' chould be taken ac a major objective of acience
teaching at cecondary level of ctudy.

Promote divergent thinking and originality of ideac
among cecondary clacoctudentc.

Underatanding the previoucknowledge and viewoc of the
cecondary claco ctudentc are a pre-requiaite for effective
teaching in clacoroomo.

Thic otudy will be helpful for teacherc in underctanding
the role of ocientific creativity and mathematical
creativity on achievement in ccience and their importance
for cecondary clacoctudento.

Thicctudy will help teachercto create an effective activity
and creativity-baced learning environment to develop
achievement in ccience among cecondary clacoctudento.

Thicctudy will be helpful to aware the teachercabout the
tractionc of ccientific knowledge through appropriate
curriculum and methodeamong cecondary clacootudenta.

Thicotudy will help cchool authoritiecand adminictratorc
to incorporate creativity-baced activities in clacoroomo
and ochoolo along with other activitiec in a proper and
regponaible way.

Thic otudy will be helpful for the educational policy
makerc, adminictrators and curriculum developerc in
planning and conatructing curriculum by keeping in mind
the creativity and itc different dimencionc and their
importance for cecondary clacoctudenta.

Thic otudy will be helpful policy makercand agenciecto
develop and organice training programmecfor teachercof
cecondary level to train them effectively in trancaction of
ocience knowledge baced on different typec of
trancactional modec.

Thicctudy will be helpful for the parentcand guardiancin
underatanding of different creative viewo and original
thoughtooftheir children and itoneed and importance and
children’c active participation in enrichment of
achievement in ccience.



Thio otudy will be helpful to underctand the concepto of
teaching at cecondary level in precent acenario.
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