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Cooperative Learning Approach for enhancing Emotional 
Intelligence, Problem Solving Ability and Scientific 

Creativity among Secondary School Students

Jeena K G

Abstract
Cooperative learning approach helps to develop the skills of working together, sharing ideas 
and respecting the views of other students. This study aimed to examine the effectiveness 
of the cooperative learning approach on secondary school students’ emotional intelligence, 
problem solving ability and scientific creativity. The experimental study design adopted for 
the study was post-test non-equivalent experimental control group design using a sample of 
60 students. Statistical techniques used were descriptive statistics and inferential statistics 
through two-way ANOVA. The major findings revealed that the students, who learned 
through cooperative learning approach enhanced their emotional intelligence, problem-
solving ability and scientific creativity. The results of the research motivate teachers to 
rethink their teaching strategies and redefine their approaches toward science teaching and 
learning. When scientific concepts are transacted through cooperative learning approach, 
the learning becomes joyful and it helps to attain the concept more clearly besides enhancing 
their creativity, leadership skills, cooperation, tolerance and overall achievement. 	
	 Keywords: Cooperative Learning Approach, Emotional Intelligence, Problem Solving 
Ability,Scientific Creativity

Introduction
Cooperative learning is a teaching method 
that involves students in the learning process 
and helps to understand content in a better 
way (Slavin, 2011). It’s competence in terms of 
augmenting academic achievement has been 
proved by researchers (Mc Master & Fuchs, 
2002; Johnson, Johnson & Stanne, 2000, 
Nichols, 2002, Winston, 2002). Cooperative 
learning also imbibes a positive attitude 
toward learning (Johnson & Johnson, 2008), 
it helps to improve social relations (Johnson 
& Johnson, 2005), in addition to high self-
esteem and cohesiveness (Sahin, 2010). 
Cooperative learning can also be stated 
in terms of instructional strategy in which 

students work together to achieve learning 
target (Abrami, Poulsen & Chambers, 2004). 
It is also presented by Polloway, Patton and 
Serna (2001) that the cooperative learning 
method when used as a teaching activity, 
improves motivation, class participation 
and academic achievement of students. 
Cooperative learning promoted cooperation 
and working together in teams as researched 
by Robyn M. Gillies (2003). He studied the 
effects of cooperative learning on junior high 
school students during small group learning. 
The results show that the children in the 
structured groups were more willing to work 
with others on the assigned tasks and they 
provided more elaborate help and assistance 
to each other. 

*	 Associate professor, NCERT, RIE – Bhubaneswar   
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Martinez L. Maria (2016) studied the use of 
Cooperative Learning for Assessing Students’ 
Emotional Competences. Results revealed 
that cooperative learning allows students 
acquisition of competencies that are essential 
for the labour market such as leadership, 
critical thinking, communication, and so on. Joe 
Luca & Pina Tarricone (2011) investigated the 
influence of emotional intelligence on successful 
teamwork. There is a growing emphasis in 
tertiary education that students should develop 
professional skills as part of their education. 
Skills such as problem solving, communication, 
collaboration, interpersonal skills, social skills 
and time management are actively being 
targeted by prospective employers as essential 
requirements for employability, especially in 
team environments.
Cooperative learning is considered a promising 
approach to teaching-learning mathematics and 
it highly enhances mathematics achievement 
and problem solving (Capar and Tarim, 2015).
Cooperative learning is effective in performing 
better in Science subjects besides reducing 
stress and enhancing coping strategies among  
madrasa students (Shabana A, 2017). 
Hanadi Chatila, and Fatima Al Husseiny (2017) 
conducted an experimental study to find out 
the effectiveness of the cooperative learning 
approach on students’ acquisition and practice 
of scientific skills in Biology. A convenient 
sample was taken from two grades— 7 and 10. 
The pre and post tests were compared and the 
results revealed that the cooperative learning 
has a significant effect on Class X students’ 
achievement in learning and practicing scientific 
skills, however, no significant effect was shown 
in the acquisition of new scientific skills for grade 
seven students . 
Nina Klang and etal., (2021) researched 
the effectiveness of cooperative learning for 
Mathematical problem-solving and the result 
revealed that the cooperative learning approach 
enhanced the mathematical problem solving 
skills and social skills of students.

Cooperative Learning Approach
Cooperative learning is a learner-centred, 
teaching-learning strategy in which a 
small group of students is responsible for 

their learning and the learning of all group 
members. Students interact with each other 
in the same group to acquire and practice 
the elements of a subject matter to solve a 
problem, complete a task or achieve a goal 
(Li, M. P. & Lam, B. H, 2013). There are five 
important principles when we implement  
cooperative learning in the class room. They 
are Positive interdependence, Individual 
accountability, Face-to-face promotive 
interaction, Appropriate use of social, 
interpersonal, collaborative and small-group 
skills and Group processing. 
Cooperative learning methods fall into 2 
main categories (Li, M. P. & Lam, B. H, 2013)

1)	Structured Team Learning 
It involves rewards to teams based on 

the learning progress of their members, and 
they are also characterised by individual 
accountability, which means that team 
success depends on individual learning, not 
group products. 

2)	Informal Group Learning Methods
 It covers methods more focused on social 

dynamics, projects, and discussion than on 
mastery of well-specified content 

Emotional Intelligence
It was in the early 1990’s John Mayer and Peter 
Salovey introduced the concept of emotional 
intelligence. They defined emotional 
intelligence as, “The ability to perceive 
emotions, to access and generate emotions 
so as to assist thought, to understand 
emotions and emotional knowledge, and to 
regulate emotions reflectively to promote 
emotional and intellectual growth”. The 
credit for popularizing the term emotional 
intelligence goes to Daniel Goleman (1995), 
in his famous book ‘Emotional Intelligence: 
Why It Can Matter More Than IQ’.
Emotional intelligence is “the ability to 
monitor one’s own and other’s feelings and 
emotions, to discriminate among them and to 
use this information to guide one’s thinking 
and actions” Salovey and Mayer (1990).
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Problem solving ability
Thomas J. D’Zurilla in 1988 defined problem 
solving as a “cognitive-affective-behavioural 
process through which an individual (or 
group) attempts to identify, discover, or invent 
effective means of coping with problems 
encountered in everyday living” (Jerrold, 
R Brandell , 1997). This process includes 
problem finding or ‘problem analysis’, 
problem shaping, generating alternative 
strategies, implementation and verification of 
the selected solution. A distinguished feature 
of a problem is that there is a goal to be 
reached and how you get there depends upon 
problem orientation (problem-solving coping 
style and skills) and systematic analysis (Ian 
Robertson, 2001). Problem solving has been 
defined as a higher-order cognitive process 
and intellectual function that requires the 
modulation and control of more routine or 
fundamental skills (Goldstein & Levin, 1987). 
There are two different dimensions of problem 
solving process mathematical problem 
solving and personal problem solving. There 
are many components which dependent on 
problem solving process. They are personal, 
motivational and contextual components. 
Researchers have focused on the role of 
emotions in problem solving (D’Zurilla & 
Goldfried, 1971; D’Zurilla & Nezu, 1982), 
demonstrating that poor emotional control 
can disrupt focus on the target task and 
impede problem resolution and likely lead 
to negative outcomes such as fatigue, 
depression, and inertia (Rath, Langenbahn, 
Simon, Sherr, & Diller, 2004).

Scientific Creativity
In 1962, Torrance has conceptualized 
‘Scientific Creativity’ as a “process of 
becoming sensitive to problems related 
to science, deficiencies, gaps, missing 
elements, disharmonies, identifying the 
difficulty searching for solutions, testing 
and retesting of these hypotheses in science 
and possibly modifying and retesting them 
and finally communicating the results”. 
According to Lacklen,scientific creativity 

is creative thinking through the media of 
science. It is a multidimensional attribute, 
differentially distributed among people and 
chiefly includes such factors as fluency, 
flexibility, originality and inquisitiveness 
(Lacklen, 1964).
Researcher formulated following objectives 
and hypotheses for the study. 

Objectives
1.		To study the effectiveness of 

cooperative learning approach on 
emotional intelligence of secondary 
school students. 

2.		To study the effectiveness of 
cooperative learning approach on 
problem solving ability of secondary 
school students. 

3.		To study the effectiveness of 
cooperative learning approach on 
scientific creativity of secondary 
school students. 

4.		To study the influence of approach 
of instruction, gender and their 
interaction on emotional intelligence 
of secondary school students.

5.		To study the influence of approach 
of instruction, gender and their 
interaction on problem solving 
abilityof secondary school students.

6.		To study the influence of approach 
of instruction, gender and their 
interaction on scientific creativity of 
secondary school students.

Hypothesis
1.		There will be no significant difference 

between the cooperative learning 
approach and the conventional 
approach on emotional intelligence 
secondary school students.

2.		There will be no significant difference 
between the cooperative learning 
approach and the conventional 
approach on problem solving ability 
of secondary school students.

3.		There will be no significant difference 
between the cooperative learning 



Cooperative Learning Approach for enhancing Emotional Intelligence... 107

Voices of Teachers and Teacher Educators

approach and the conventional 
approach on scientific creativity of 
secondary school students.

4.		There will be no significant influence 
of approach of instruction, gender 
and their interaction on emotional 
intelligence of secondary school 
students.

5.		There will be no significant influence 
of approach of instruction, gender and 
their interaction on problem solving 
ability of secondary school students.

6.		There will be no significant influence 
of approach of instruction , gender 
and their interaction on scientific 
creativity of secondary school 
students.

Methodology	
The study employed a quasi-experimental 
design in which two intact sections of Class 
IX were assigned to control and experimental 
conditions. The post-test non-equivalent 
experimental control group design was 
used for the study. The investigator selected 
the jigsaw technique from the various 
cooperative techniques for the development 
of the cooperative learning module since it 
is the suitable method for the topic to be 
taught.The investigator designed a module 
on the topic cell from science subject, 
effectively incorporating jigsaw techniques 
for the experimental phase of the study.

Tools
The tools used for collecting data were the 
following: 

1.		Cooperative learning module prepared 
by the Investigator

2.		Emotional Intelligence Inventory
3.		Problem solving Scale 
4.		Verbal test of Scientific Creativity 

1. Cooperative learning module
The investigator developed a cooperative 
learning module using Jigsaw techniques 
in Science subject. The module is used 

for teaching students in the experimental 
group. In the Jigsaw method, students were 
assigned to a five-six-member team to work 
on academic material, broken down into 
sections, each team member learning their 
assigned section. Members of different teams 
who have studied the same sections meet in 
‘Expert groups’ to discuss their sections.

Steps in Jigsaw learning 
•	 The Teacher selects the topic and divides 

it into small sub topics 
•	 The students are divided into small 

groups . This is known as the Master/
Jigsaw group.

•	 A leader was selected for each group.
•	 The teacher gives a subtopic to each 

member of the master group. The task 
was to learn the complete topic by 
combining all the subcomponents.

•	 Time was allotted to students to familiarise 
themselves with the task assigned.

•	 The students who got similar topic formed 
another group called Expert groups from 
the original Master group .

•	 Time was allotted to these expert groups 
to discuss the main points of their task 
and prepare a report/presentation based 
on the task.

•	 After completing the topic in the expert 
group, students came back to their 
respective Master groups.

•	 Students presented the topic and the 
teacher evaluated and gave necessary 
suggestions.

2.	Emotional IntelligenceInventory
The emotional intelligence of students 

was measured by Mangal’s Emotional 
Intelligence Inventory (MEII) which was 
standardised by Dr. S.K. Mangal and Mrs. 
Shubhra Mangal (Revised edition 2006). It 
contained 100 items under four dimensions 
—Intrapersonal Awareness, Interpersonal 
Awareness, Intra personal Management and 
Interpersonal Management with 25 questions 
in each dimension.
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3.	Problem solving scale 
This tool was developed and standardized by 
the Research Institute for Problem Solving 
(RIPS), University of Minnesota, USA. The 
investigator translated it to Hindi and made 
some modifications appropriate to the 
Indian context. The Problem solving scale 
consisted of 16 items and the responses 
were distributed on 5 point scale continuum 
of Not at all, Rarely, Sometimes, Often and 
Very often.

4.	Verbal test of Scientific Creativity 
The Verbal test of scientific creativity 
developed by Sharma and Shukla (1985) 
was used for the study. It consisted of 12 
items, which have been classified into four 
sub-tests namely (1) consequences test (2) 
unusual uses test (3) new relationship test 
and (4) just think why test. While scoring, 
each item is to be scored for fluency, flexibility 
and originality.

Data collection and Analysis
The investigator conducted the study in a 
government school of Bhopal. The sample 
constituted a total of 60 secondary school 
students. All the students are from the 9th  
grade. Investigator randomly assigned two 

sections of Class IX to the experimental and 
control groups. The experimental group was 
taught by the cooperative learning approach 
and control group was taught through the 
conventional approach for a period of 80 
days. The investigator herself taught content 
in both groups to avoid discrepancies due to 
teacher variation. After the instruction, the 
post-tests – Mangal’s Emotional Intelligence 
Inventory, Problem solving scale and 
Scientific creativity tests were administered 
to both groups and the scores were compared.

Statistical techniques used for the 
study	
After tabulation of data, descriptive statistics, 
t test and One way ANOVA were employed 
using the SPSS version 16.

Results and Discussion
The data were analysed quantitatively based 
on the objectives and furnished under 
different headings.

Effect of Cooperative learning 
approach on Emotional intelligence 
The scores of Emotional intelligence with 
t values and level of significance are 
represented in the Table 2.

Table 2

Effects of different approaches on Emotional Intelligence

S.No Category N Mean SD Df t -value Significance

1
Experimental 
Group(Cooperative 
learning approach)

30 63.67 4.21

58 23.85  0.01 level

2
Control 
Group(Conventional 
approach)

30 38.27 4.03
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It is evident from Table 2 that the t value of 
23.85 is significant at the 0.01 level, for the 
difference in the mean scores of Emotional 
intelligence of students of the experimental 
group and control group. Thus the null 
hypothesis is rejected. It can be said that 
the experimental group has an edge over 
the control group in Emotional Intelligence. 
So it is concluded that the Cooperative 
learning approach is effective in comparison 
to the Conventional approach in developing 
the Emotional intelligence of students. The 
results are in tune with Goreyshi, M.K, Kargar, 
F.R., Ajilchi,B (2013) where the researchers 
used Mastery cooperative learning for grade 

skipping and reported that a significant 
increase in emotional intelligence and self-
esteem among students, taught through the 
cooperative learning approach.

Effect of Cooperative learning 
approach on Problem Solving Ability 
Investigator tested the effectiveness of the 
Cooperative learning approach over the 
Conventional approach by comparing the 
experimental and control groups on the post 
test scores of Problem Solving Ability .The 
scores of Problem solving ability with t values 
and level of significance are represented in 
Table 3.

Table 3

Impact of different Approaches on Problem solving ability

S.No Variable Category N Mean SD Df t -value Significance

1
Problem 
Solving 
Ability

Experimental 
Group(Cooperative 
Learning Approach)

30 61.13 5.25

58 2.67  at 0.01 level

2
Control 
Group(Conventional 
Approach)

30 56.60 7.68

Table 3 revealed that the t value of 2.67 is 
significant at the 0.01 level for the difference 
in the mean scores of Problem solving ability 
of students of the experimental group and 
control group. Thus the null hypothesis 
is rejected. It can be concluded that the 
Cooperative Learning approach is effective 
in comparison to the Conventional approach 
and the developed module is effective 
in developing Problem solving ability of 
students in the experimental group. The 
treatment with the Jigsaw learning technique 
of Cooperative learning helped the students 
of the experimental group to enhance their 
Problem solving ability. The Jigsaw learning 
method exposed the students’ to different 
problem situations, and they developed the 
skills to solve the small challenges in Jigsaw 
learning, which helped to enhance the 
problem solving skills. 
The results of the study are consistent with 
the study of Ungriana Trujillo-León, Raúl 
Delgado-Arenas , Shirley Delgado-Corazao, 

Nilda Corazao-Marroquín & Johnny Félix 
Farfán-Pimentel (2022). They reported that 
cooperative learning strategies influenced 
significantly the problem solving ability 
of students of secondary education. The 
results similar to the present study are 
obtained by researchers Patricia Heller, 
Ronald Keeth et.al. (1992), in that it is 
reported the cooperative learning improved 
the problem solving ability of students. 
The results of the present study are in 
tune with the study conducted by Roberta 
L. Dees (1991) where it is accounted that 
significant increase in problem solving 
ability of students taught through the 
cooperative learning approach. 

Effect of Cooperative Learning 
Approach on Scientific creativity
The scores of Scientific creativity with t values 
and level of significance are represented in 
Table 4.
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Table 4

Impact ofdifferent approaches on scientific creativity

S.No Variable Category N Mean SD Df t -value Significance

1
Scientific 
creativity 
Total Score

Experimental 
Group(Cooperative 
learning approach)

30 211.1 79.44

58 2.77  0.01 level

2
Control 
Group(Conventional 
Approach)

30 164.9 45.17

Jose Lopes, Helena Silva and Eva Morais 
(2019) where a quasi-experimental study 
was conducted to know the effectiveness of 
cooperative learning approach in enhancing 
creative thinking skills. The results showed 
that the cooperative method gives the students 
the possibility to improve more efficiently 
their thinking skills, working together than 
individually using only the conventional 
teaching method. These conclusions directed 
us to conclude that the cooperative method 
is a valid method and that the intervention 
was effective in improving higher education 
students’ creative skills.

Multivariate Analysis 
Influence of Approach of instruction,gender 
and their interaction on emotional intelligence 
Investigator analysed the influence of 
approach and gender and their interaction 
on the Emotional intelligence of secondary 
school students using ANOVA. The data and 
results were presented in Table 5.

It is evident from Table 4 that the t value 
of 2.77 is significant at 0.01 level for the 
difference in the mean scores of Scientific 
creativity of students of the experimental 
group and control group. The experimental 
group achieved a higher mean score (M= 
211.1) than the control group (164.9) on 
scientific creativity after treatment. This 
revealed that the students exposed to the 
cooperative learning approach excelled 
over the students in the control group. It 
revealed that the experimental group was 
found to be superior to the control group in 
the scores of scientific creativity. In other 
words,cooperative learning approach is 
found to be more effective in enhancing the 
scientific creativity of students. Thus the null 
hypothesis is rejected and the cooperative 
learning approach is effective in comparison 
to the conventional approach in developing 
the scientific creativity of students in the 
experimental group. 
These results are in tune with the research 
conducted by Paula Catarino, Paulo Vasco 

Table 5

Summary of 2X2 Factorial Design ANOVA of Emotional intelligence with respect to Gender 
and Approach of Instruction

 Source of Variance SS Df MSS F Significance

Approach 367.357 1 367.357 10.214 0.01level

Gender 422.167 1 422.167 11.738 0.01level

Approach*Gender 85.824 1 85.824 2.386 Not significant

Error 2014.009 56 35.964

Total 163862.000 60
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Table 5 showed that the F value for the 
approach of instruction on Emotional 
intelligence is 10.214 which is significant 
at 0.01 level. It means that there is a 
significant influence of the approach of 
instruction on the emotional intelligence of 
the sample. From the table, it can be seen 
that the F value for gender is 11.738 which 
is significant at the 0.01 level with df =1/56. 
It means that the mean scores of emotional 
intelligence of boys and girls of secondary 
school differ significantly. So, there is 
a significant influence of gender on the 
emotional intelligence of the sample. The ‘F’ 
value for the influence of the interaction effect 
of approach and gender on the emotional 
intelligence of the sample is 2.386 which is 
not significant. It reveals that there exists no 
significant influence of the interaction effect 
of approach and gender on the emotional 
intelligence of secondary school students. 
The present study showed that there 
is a significant influence of approach 
of instruction and gender on emotional 
intelligence and the null hypothesis is 
rejected. But the interaction effect of the 
approach of instruction and gender was 
not significant and the null hypothesis is 
accepted. 
The results of the present study are in 
compliance with the research done by 
Maryam Meshkat and Reza Nejati (2017) 
where the researchers found that no 
significant influence of gender on overall 
scores of emotional intelligence.
The influence of gender on emotional 
intelligence was researched by researchers 
all over the world and gave dissimilar 
results . Some studies showed preference to 
females over males in emotional intelligence 
scores as evident from the national level 
researches (Chandra, Gayatri, & Devi, 
2017), females have higher emotional 
intelligence than males by international level 
researches (Ranasinghe, Wathurapatha, 
Mathangasinghe, &Ponnamperuma, 2017), 
Domakani, Mirzaei, and Zeraatpisheh 
(2014). Craig et al., 2009; Harrod & Scheer, 
2005; Petrides & Furnham, 2000). A study 

conducted in secondary schools students 
showed that girls demonstrated higher 
emotional intelligence scores than boys 
(Joshi & Dutta, 2014), But the study of 
Zohrevand (2010) gave contrary results 
stating that males scored higher on emotional 
intelligence than their counter parts. 
However many researches done in various 
parts of the world are consistent with the 
results of the present study where they 
observed gender does not have significant 
influence on emotional intelligence scores 
(Aquino, 2003; Bar-On, 1997; Bar-On, 
Brown, Kirkcaldy, & Thome, 2000; Brackett 
& Mayer, 2003; Brackett, Rivers, Shiffman, 
Lerner, & Salovey, 2006; Brown & Schutte, 
2006; Depape, Hakim Larson, Voelker, 
Page, & Jackson, 2006, Arteche, Chamorro-
Premuzic, Furnham, and Crump (2008) .

Influence of Approach of instruction, 
Gender and their Interaction on 
Problem solving Ability 
Investigator analysed the influence of 
approach of instruction, gender and their 
interaction effect on problem solving ability 
of secondary school students using ANOVA. 
The data and results were presented in Table 6.
Table 6 showed that the F value for the 
approach of instruction on problem solving 
ability of secondary school students is 6.664 
which is significant at 0.01 level. It means 
that there is a significant influence of the 
approach of instruction on problem solving 
ability of the sample and the null hypothesis 
is rejected. From the table, it can be seen 
that the F value for the influence of gender on 
problem solving ability of secondary school 
students is 0.247 which is not significant 
with df =1/56. It means that the mean scores 
of problem solving ability of boys and girls of 
secondary school do not differ significantly 
and the null hypothesis is accepted. So, 
there is no significant influence of gender on 
problem solving ability of the sample. The 
‘F’ value for the influence of the interaction 
of approach and Gender on problem solving 
ability of the sample is 0.768 which is not 
significant. It reveals that there exists no 
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significant influence of the interaction effect 
of approach and gender on problem solving 
ability of secondary school students and the 
null hypothesis is accepted. These results of 
the study are in coincidence with researchers 
in the past, Ajai and Imoko (2015), Sebastian 
2017) where the researchers observed that 
the gender have no significant bearing on 
the problem solving ability of the secondary 
students
These results of present research were 
consistent with the study conducted by 
Kartini Nisa, Dwi Sulisworo (2019) where 
the researchers used the quasi experimental 
research with factorial 2X3 designs to know 
the influence of cooperative learning model 
and learning style on problem-solving ability 
of tenth-grade students. The result of the 

descriptive analysis shows that the average 
and gain a score of the problem-solving 
ability of students who were taught through 
cooperative learning model of STAD (student 
teams achievement division) type was 
significantly higher than the control group. 
The results of the present study were 
contrary to some of the researches done in 
the past where the researchers reported that 
males possess more problem solving ability 
than the females Becker and Forsyth (1994), 
Astur, Purton, Zaniewski, Cimadevilla 
and Markus (2016) and Mefoh, Nwoke, 
Chukwuorji and Chijioke (2017) while 
the study of Cakir (2017) was in favour of 
females, reported that females are superior 
to males in problem solving ability.

Table 6

Summary of 2X2 Factorial Design ANOVA of Problem solving ability with respect to 
Gender and Approach of Instruction

 Source of Variance SS Df MSS F Significance
Approach 293.467 1 293.467 6.664 0.01level
Gender 10.857 1 10.857 .247 Not significant

Approach*Gender 33.800 1 33.800 .768 Not significant
Error 2466.009 56 44.036
Total 163862.000 60

Influence of Approach of instruction, Gender and their interaction on 
Scientific creativity 
The investigator analysed the influence of approach of instruction, gender and their interaction 
on scientific creativity of secondary school students using ANOVA. The data and results were 
presented in Table 7.

Table 7

Summary of 2X2 Factorial Design ANOVA of Scientific creativity with respect to Gender 
and Approach of Instruction

 Source of Variance SS Df MSS F Significance

Approach 30836.9 1 30836.9 9.254 0.01level

Gender 53640.067 1 53640.067 16.096 0.01level

Approach*Gender 1930.717 1 1930.717 .597 Not significant

Error 186616.616 56 3332.440

Total 2394844.000 60
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Table 7 showed that the F value for the 
influence of approach of instruction 
on scientific creativity is 9.24 which is 
significant at 0.01 level. It means that there 
is a significant influence of the approach of 
instruction on the scientific creativity of the 
sample.From the table, it can be seen that the 
F value for the influence of gender on scientific 
creativity is 16.096 which is significant at the 
0.01 level with df =1/56. It means that the 
mean scores of scientific creativity of gender 
of secondary school differ significantly. So, 
there is a significant influence of gender on 
the scientific creativity of sample. The ‘F’ 
value for the influence of the interaction effect 
of approach of instruction and gender on the 
scientific creativity of sample is .597 which is 
not significant. It reveals that there exists no 
significant influence of the interaction effect 
of approach of instruction and gender on 
the scientific creativity of secondary school 
students.
The present study showed that there is 
a significant influence of approach of 
instruction and gender on scientific creativity 
and hence the null hypothesis is rejected. 
But the interaction effect of the approach of 
instruction and gender on scientific creativity 
was not significant and the null hypothesis 
accepted. 
The researches in the area of scientific 
creativity yielded different results. Some 
research are in conformity with both gender 
(Runco & Okuda, 1988; Runco & Smith, 
1992; Lee, 2002; Harris, 2004; Charyton, 
2005) reported both genders are equal in 
their creativity in other words gender does not 
have significant effect on student creativity ( 
Kaufman, 2006; Kaufman et al., 2010; Mori, 
2014; Gunawan et al., 2017; Fadllan et al., 
2018)., while other researches are in favour 
of either of one gender such as females are 
better in Scientific creativity than males 
(Shin et al.,2002 ., Vergara et al., 2018) or 
males are superior to females in Scientific 
creativity (Conti et al., 2001; Okere&Ndeke, 
2012; Yuan Z et al., 2017 Karwowski et 
al., 2016; Zhang et al., 2018; He, 2018;  
He, 2021).

The present study pointed toward the fact 
that cooperative learning is highly effective 
in enhancing emotional intelligence, self-
esteem and scientific creativity among the 
students. These results of the present study 
are consistent with researches already 
done on the effectiveness of cooperative 
learning approach on different psychological 
and other variables such as effects of 
cooperative learning on enhancing academic 
achievement and psychological variables, 
i.e. Cohen (1994); Shachar & Sharan (1994); 
Sharan (1980, 1990); Sharan & Sharan 
(1992); Slavin (1983); Johnson & Johnson 
(2002); Foley & O`Donnell (2002); Nichols 
& Miller (1994); Sherman (1994); Yager & 
Tamir (1993); Tokinan, & Bilen (2010); Orth, 
Trzasniewski & Robins (2010); Yazici, Seyis 
& Altun (2011).

Educational implications and 
Conclusion
The study has wide implications in the 
educational sector. The findings of the 
study can be used by educators to make 
a revolutionary change in all realms of 
teaching-learning process. Today our 
world is facing social evils like, communal 
disharmony leading to communal riots. 
So it is our responsibility to inculcate the 
values among them to live together and the 
cooperative learning approach develop the 
skills like cooperation, teamwork, sharing 
ideas, tolerance, etc., among students. 
Cooperative learning develops high-order 
thinking skills, enhances motivation and 
improves interpersonal relations as well 
as enhances motivation and peer relations 
(Slavin, 1985). The results of the study will 
make the teachers rethink their strategies and 
motivate them to adopt cooperative learning 
strategies for the transaction of curriculum.
Most important is that cooperative learning 
exploits the diversified abilities of students 
to increase their cognitive, psychological 
and social performance, and as such, it is 
an effective way to address the problem of 
individual differences. So the cooperative 
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learning approach helps to develop various 
skills among students like cooperation, 
team spirit, leadership qualities, helping 

and working to attain common goals, etc., 
which will eventually lead them to develop 
the values to become sensible citizens. 
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