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Abstract: In every aspect of daily life, uniforms are fundamental. When we meet someone, we tend to judge
them based on their uniform, such as a nurse's outfit, a labourers’ uniform, or a military uniform. "School
uniform influences students’ social adjustment at secondary school level in district Bannu, KPK, Pakistan", is
the main focus of this study. Due to its descriptive nature, a survey approach was used. The population of the
study is 8073 male students enrolled in district Bannu's Government Secondary Schools. The applied sampling
technique was a stratified random sampling technique. Five hundred respondents were selected as a sample,
and the data was calculated using the John Curry (1984) formula. The "Five Point Likert Scale” was employed
in a self-created survey instrument. The researcher made 41 statements and requested a panel of ten
educational experts for validation. The researcher gave the questionnaire to fifty students. Utilized SPSS’s
Cranach alpha to assess the questionnaire's reliability. Overall, Cranach's alpha was .83. Out of all 30 items
that remained for the data collection, 11 were irrelevant because their "corrected item-total correlation"
standards were less than .25. To find out "school uniform' and "social adjustment", frequency and percentage
were employed. The effect was ascertained by Simple Linear Regression which shows that school uniforms
significantly influence students’ social adjustment in the community at secondary school level in district Bannu.
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Introduction

In the modern, global, competitive and high-demanding era of the 21* century, researchers are facing
multifaceted and complex problems in all aspects of life (Hasan, et al.,, 2019). In order to meet the
challenges of the current time, solve complicated problems, manage diverse information and break new
ground, one needs to be creative (Stoican & Camarda, 2011). Creative Thinking Skills (CTSs) are crucial for
innovation, industrialization andsocio-economic development of any nation. Only creative individuals lead
to new inventions and modernizations. CTSs enable individuals to come up with novel ideas, tackle
complex issues and think effectively to find revolutionary solutions to complex life problems. They can
view things innovatively and from varied perspectives (Sekhri et al., 2021). So, at present, the development
of CTSs for learners has become educators’ priority (Pun, 2012) and the top agenda of the world, which
demands student active participation (Syafrial et al., 2022). Therefore, new generations must be educated
in away that develops their CTSs (Pun, 2012). They must be able to discover the world of knowledge and
skills on their own and create their own meanings of life (John & Meera, 2014).

According to Sekhri and Kuljinder (2021), Creative thinking is not a talent but a way of operating, and
it can be taught. CTSs are reported to be enhanced through employing particular teaching methods and
strategies (Zimmerman, 2010). Halford and Wilson (2002) argue that school is the place to introduce new
ideas to learner's explicit representation of their imagination and use of mental processes to develop their
novelty. Schools must act as incubators. Gunawan et al. (2018) also documented that school education
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should provide a learning environment for learners, which helps them stimulate and boost their CTSs with
the passage of time. Therefore, enhancing learners’ CTSs ought to be an obligatory function of a school
system.

Creative thinking has no boundaries and is not limited to a particular field; rather, it is applicable to
any human endeavour (Orora et al., 2014; Sekhri & Kuljinder, 2021), including mathematics, science, and
teaching (Cai et al., 2009; Sekhri & Kuljinder, 2021). Like other disciplines, CTSs are recognized as a key
prerequisite in the learning of scientific knowledge and skills. It enhances the learners' deeper
understanding of scientific phenomena. Science educators, therefore, need to develop and apply such
teaching-learning approaches that enhance learners’ CTSs (Orora et al., 2014; Sekhri & Kuljinder, 2021).
Most science teachers are reported to apply traditional methods like lectures, question & answer, and
discussion to teach scientific concepts and skills atschools (Hasan, et al., 2019). The use of traditional
methods restricts students’ learning to only lower-level thinking skills. The development of CTSs is
difficult because teachers are still unfamiliar with and overwhelmed with developing such learning.
Therefore, the design and implementation of teaching-learning strategies to develop students’ high-level
thinking skills like CTSs are still weak. Moreover, it is documented that science teachers lack the
pedagogical methods and strategies for science learning that empower students’ CTSs (Leasa et al., 2021).

It is richly supported that CTSs can’t be created and developed by applying traditional teaching
approaches rather than hindering the way to creativity. Educationists strongly emphasize that CTSs can
only be fostered through employing innovative learning methods. Therefore, we need to use innovative
teaching and learning methods to make the learners creative (Gunawan et al., 2016). Latour and Woolgar
(1986) argue that CTSs emerge from interactions among learners. The students are encouraged to learn
like scientists whose interaction and mutual sharing act as a catalysts in the creation of new knowledge
(Ororaetal., 2014). It is advocated that learners’ CTSs may be boosted if they are made to learn in culturally
diverse groups or teams with independence and intrinsic motivation (Marashi & Khatami, 2017). Therefore,
teachers must arrange such classroom activities in which the learners interact freely in a social setting,
thinking imaginatively and divergently.

Cooperative Learning is the method in which learners interact actively in groups with positive
interdependence and are mutually accountable for their learning. During group work, they exhibit social
skills like leadership, decision-making, conflict management and group processing, which facilitate
learning in social groups and ensure mutual feedback. Intrinsic- motivation is also an inbuilt characteristic
of Cooperative Learning. Cooperative Learning is reported to focus on enhancing learners’ higher-order
thinking (Andin & Aziz, 2019), including creativity within a social-cultural milieu (Yasin et al., 2021). The
unique structure of cooperative learning also makes it highly appropriate for enhancing learners’ CTSs. A
number of recent studies concluded that Cooperative Learning provokes and enhances learners’ CTSs
(Gunawan et al., 2018; Marashi & Khatami, 2017; Orora et al., 2014; Silva et al., 2022).

Cooperative learning is now gaining prominence in science education. Although research supports the
use of Cooperative Learning in order to enhance learners’ CTSs, in Pakistan, Elementary Science
Teachers/Educators (ESTs/ESEs) don’t apply Cooperative Learning methods due to unfamiliarity and
insufficient supportive evidence in local perspectives.Moreover, they are not yet convinced enough to apply
Cooperative Learning to teach scientific knowledge and skills in classrooms at the elementary level.
Therefore, studies are required to provide information and data about the effect of Cooperative Learning
on learners’ CTSs in Elementary School Science. This study aimed to investigate the effect of Cooperative
Learning on Grade VII learners’ CTSs in Elementary School Science.

Review of Related Literature

Creative Thinking Skills (CTSs)

Creative Thinking Skills are defined as the capability to generate inventive, original, and unexpected ideas,
produce useful and adaptive work (Kaufman & Sternberg, 2019), make comparisons and contrasts, analyze
facts and experiences, justify views, derive inferences, and assess arguments (Marashi & Khatami, 2017).
Additionally, CTSs are described as the ability to produce alternatives and think of possibilities to resolve
problems (Franken, 2007), produce imagination, construct alternative hypotheses, and evaluate
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circumstances (Kampylis & Berki, 2014). Therefore, creative individuals can view things in new ways or
from diverse viewpoints (Orora et al., 2014).

Learners’ CTSs can also be developed by engaging them in various types of problems and stages of
problem-solving, while the thinking strategies pursued by them in the framework ofbuilding creative
thinking are defining the problem, providing solutions/suggestions, finding criteria, identifying
perspectives, choosing the best solutions, and entering into various different points of view (Vidergor,
2018).

How to Measure CTSs

Creative thinking is an expression of divergent thinking. Divergent thinking can be assessed by four factors,
namely fluency (number of answers/items produced), flexibility (numberof variety of answers/categories
of items produced), originality (number of unique ideas/answers produced) and elaboration (subtlety,
ornamental and detailed answers). These four categories are the psychometric approach developed by Joy
Paul Guilford, the father of the creative world. Guilford (1950) and Torrance (1965) developed creative
thinking tests that are in line with psychometric approaches (Leasa et al., 2021; Syafrial et al., 2022). Most
of the researchers used these indicators in their studies to assess students’ CTSs. Scibinetti et al. (2011)
also advocated applying the criteria of fluency, flexibility, originality, elaboration, and evaluation in order
to assess the students’ CTSs.

Observation is also described as an important tool to measure students’ CTSs. In order to measure
students’ CTSs, the teachers may observe students’ visual, verbal, listening, drawing, and motoric
components of activity in the learning process.

Why Cooperative Learning Enhances CTSs

Cooperative learning is the instructional method wherein a small group of students interact positively and
work together to complete the assigned tasks (Marashi & Khatami, 2018). Cooperative Learning has its
roots in the early 20™ century and is a richly documented, well-researched instructional method with
sound theoretical underpinning. John Dewey presented the idea that learning is a social process. In Dewey’s
view, learners do not learn in isolation; instead, they learn by being part of the community and the world
as a whole. Similarly, Vygotsky also advocated that our thoughts and ideas are constructed in a social
environment through mutual interaction with others. Thus, both Dewey and Vygotsky planted the seed for
CL (Pun, 2012).

A number of studies regarding the intellectual and cognitive aspects of CL within schools have
concluded that CL enhances the thinking of students and helps them to acknowledge and integrate multiple
perspectives on a problem (Betancur et al., 2011). It is strongly documented that this is the unique structure
and inbuilt elements of CL that support and promote students’ creative thinking skills. The format of CL
group work allows the students tointeract face-to-face with their members in a structured activity.
Promotive Interaction stimulates them to brainstorm, explain, question, disagree, persuade and think out
multiple perspectives to solve problems. It also encourages them to share, elaborate, explain, and defend
their ideas and, as a result, restructure their ideas; thus, CL group potentially leads to group members’
cognitive restructuring. Sharing multiple perspectives about a problem or project by group members
having varying abilities initiates the sparking of new ideas in their minds. Witnessing the thinking
patterns and creative ideas of group members provides them with beneficial modelling. During this, they
find opportunities to share their strengths with other members and develop their weak skills. Positive
Interdependence pushes them to do their assigned part of work/tasks actively and avoid interacting as
sleeping partners. This also provides them with a supportive atmosphere in which they feel free to try out
novel ideas. They also eagerly learn the whole task or activity as they are held individually accountable.

Additionally, CL group processing skills activate the group to assess and reflect on their work as a
whole. In groups, the learners develop their interpersonal skills and learn to deal with conflict. Finally, CL
provides them with a stronger base to explore new concepts by enhancing academic achievement (Sekhri
& Kuljinder, 2021). Thus, the CL structure is more effective in enhancing learners’ CTSs than the traditional
whole-class format.
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Statement of the Problem

Unfortunately, at present, the learners’ CTSs are drained due to the use of traditional methods for teaching
and learning in schools. Most of the schools fail to engage their learnersin effective creative tasks.
Therefore, they mostly lack creativity and are unable to use their brains for creative thinking (John &
Meera, 2014). Moreover, elementary science teachers/educators (ESTs/ESEs) are not yet convinced enough
about the effectiveness of cooperative learning in enhancing CTSs. Therefore, it was imperative to conduct
this study in order to find out the effect of Cooperative Learning on grade VII learners’ CTSs in elementary
school science.

Purpose of the Study

This study was aimed at determining the effect of Cooperative Learning on grade VII learners’ CTSs. It was
intended to investigate whether there was a significant difference for CTSs between grade VII learners
who were taught using Cooperative Learning strategies and those taught using traditional methods.

Objectives of the Study
= To compare students in grade VII who were taught using Cooperative Learning (CL) to those who
were taught using Traditional Methods (TM) in terms of their overall mean scores for Creative
Thinking Skills (CTSs).
= To investigate the variations in average Fluency scores between students in grade VII who were
instructed via Cooperative Learning and those who were instructed using Traditional Methods.

Hypotheses of the Study

Hoi: There is no statistically significant difference in the total mean scores for CTSs between grade VII
learners who were taught through Cooperative learning and those exposed to the traditional method.

Ho2: There is no statistically significant difference in the mean scores for Fluency between grade VII
learners who were taught through Cooperative learning and those exposed totraditional methods.

Ho3: There is no statistically significant difference in the mean scores for Flexibility between grade VII
learners who were taught through Cooperative learning and those exposed totraditional methods.

Hoy: There is no statistically significant difference in the mean scores for Originality between grade VII
learners who were taught through Cooperative learning and those exposed to the traditional method.

Hos: There is no statistically significant difference in the mean scores for CTSs, including “Creating new
knowledge, Product Improvement and Alternative Hypothesizing & Deriving the Inferences”,
between grade VII learners who were taught through Cooperative learning and those exposed to the
traditional method.

The Theoretical Framework of the Study

The Social Constructivism Theory of Vygotsky and the Structure of Intellect Model of Guilford serve as the
theoretical foundation for the research study "Effect of Cooperative Learning on Grade VII Learners'
Creative Thinking Skills (CTSs) in Elementary School Science." Vygotsky's theory highlights the
significance of social interaction and collaboration in cognitive development, arguing that learning occurs
through meaningful interactions with peers and teachers. Cooperative Learning (CL), which involves
students working together in small groups to achieve shared learning goals, aligns with this theory by
giving learners the chance to participate in dialogue, exchange differing viewpoints, and build on each
other's ideas.

Sample of the Study

The participants of this study included 56 male learners of grade VII from Govt. Higher Secondary Schools
for Boys, Chungi Lahore. There were a total of 150 students enrolled in grade VII in the school. These
students were enrolled in the school for sessions 2021-2022, and their ages ranged between 11 and 13 years.
Out of these, 56 students were selected through a simple random sampling procedure. Subsequently, they
were further randomly assigned to experimental and control groups. Thus, each group included 28 grade
VII learners.
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Research Tools

In order to assess the creativity level of male students in science in grade VII, the investigator developed a
test named “Creative Thinking Skills in Science (CTSS). It was developed on the basis of the Torrance Tests
of Creative Thinking Verbal (TTCT-V). TTCT-V is based on divergent thinking and has been widely used in
education (Plucker, 2001) for all cultures and ages (Kim, 2006).

CTSS was comprised of two equivalent parts: “Part A” was applied as a Pre-test and “Part- B” as a
Post-test. Each part included 6 Tasks. It consisted of three basic CTSs: Imagination, including Creating
Imaginary Stories & Just Suppose; Divergent thinking or Original thinking.

Includes Thinking of multiple & unusual uses of a thing, Alternative hypothesizing & deriving
Inferences (Table 1).

Both the Pre-test and Post-test were comprised of the same CTSs as mentioned but with different
questions or situations. CTSS was validated by two of the field experts and pilot-tested to ensure its
reliability. Alpha Cronbach Reliability of the final test was 0.91.

Table 1
CTSS detail
Creative .
CTSs Task. # Pre-test Post-test Time
Tasks
Writing maximum Writing maximum
10
— Task I unusual uses of a meter unusual uses of a .
© min.
UED rod beaker
'g Writing all possible Writing all possible 10
= Thinking of Task II scientific uses of a scientific uses of a )
= ltiple & : min.
25 multiple plastic bottle tree
&g unusual uses ofa
== ,
y=l= thing . . . .
= Divide a square into four Divide a rectangleinto 10
S TaskIII parts by using allpossible four parts by using all .
) ; min.
= methods. possiblemethods.
>
Z
Creating Writing Scientific Writing a story on 10
Imaginary TaskIV questions to research on  “Plants can move like min
g Stories reaching a planet animals” ’
i)
T
a What would the worldbe Draw a pictorial story
T like if there was always on ‘“ways to survive 10
g Just Suppose Task V . . Y ay ” .
= daylight without any alone in a Jungle” has  min.
ight? only a knife and a tin.
oz Constructin
2 & & 3] . & = Given the situation, constructalternate
SR 2O Alternative
© g ¥ c hypotheses 10
£ 389 Hypotheses &  TaskVI . . . .
59 > O . = Given the experiment and relateddata, derive  min.
S8 8 E Deriving the the inferences
< ga - Inferences
T
Total 6 Tasks 6 Tasks 1 Hr.

Scoring Procedure of CTSS

In order to assess the experimental and control group grade VII learners’ responses on pretest (CTSS Part
A) & posttest (CTSS Part B), the scoring procedure included three main measures of CTSs: scoring for
fluency, scoring for flexibility, and scoring for originality (Table 2).
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Table 2
Detail of scoring procedure
Measures ofCreativity Related Learners’ Ability to Scoring Base
Scoring for Fluency Produce a large number of ideas withwords Number of ideas
Produce a variety of ideas, shift from one
Scoring for Flexibility approach to another, or use a variety Number of approaches
of strategies

Produce ideas well beyond the obvious,

commonplace, banal, or established. Number of novel ideas

Scoring for Originality

The grade VII learners were also assessed on three CTSs: creating new knowledge, product improvement,
production of alternative hypotheses, and evaluation. Based on these CTSs, different tasks were performed
by the subjects of the study, such as preparing science projects, making & improving science models, and
planning & performing hands-on experiments (Table 3). The performance of both experimental and
control group learners on these tasks was assessed throughout the study. In order to assess their
performance on these tasks, five-point Likert scale-based rubrics were developed. The details of these
rubrics aredescribed in Table 3.

Table 3
Rubric to assess creativity
CTSs Tasks Indicators
1 2 3 4 5
Planmpg & o . Flexibility use gf Elaboration or Attractive/
Preparing Originality = Effectiveness novel and a variety ) .
. . . quality Polished
science projects of materials or tools
Makmg & Low & No-cost novel
improving C Usefulness/ . . Self-explanatory/
. Originality . and a variety of Working .
Science Adaptive : Concept clarity
materials or tools
models
Planmng & Flexibility use of . Alterna}tl'v ¢
Performing o Usefulness/ . Elaboration or Hypothesizing &
Originality . novel and a variety . .
hands-on Adaptive . quality Deriving the
. of materials or tools
experiments Inferences
Research Methodology
Research Design

This study was experimental in nature. “Pre-test Post-test Control Group Design” was used to carry out
the study (Table 4). Experimental and control groups were formed by randomization and pre-tested and
post-tested prior to and at the end of the intervention. The study was carried out for 12 weeks. Both the
experimental and control groups were taught the same CTSs based on elementary scientific concepts and
skills by the same teacher.

Table 4

Research design

Groups Pre-test Intervention Post-test
Experimental o* X*** O**
Control O* Xk kok 0%

*CTSS (Part-A); ** CTSS (Part-B); ***Cooperative Learning Strategies (STAD,
Jigsaw, Think Pair Share, & Round Table); ****traditional Teaching Method
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Experimental Group

In the experimental group, Cooperative learning was implemented. The classroom was organized in a
“round seating arrangement”. A total of four cooperative learning strategies were applied to teach CTSs
based elementary science concepts and skills. These strategies included STAD, Jigsaw, Think Pair Share,
and Round Table (Table 4). Being learners’ first experience learning through cooperative learning, the
teacher trained them in Cooperative Learning theory (Cooperative Learning structure and strategies:
Jigsaw, STAD, Think Pair Share, Round Table) and group processing skills.

In order to learn CTSs-based elementary science concepts and skills, the students worked cooperatively
in the science classroom, science laboratory and computer lab. For working on different assigned CTSs
based cooperative tasks, the teacher provided them with different resources such as reading material,
scientific equipment & apparatus, chemicals, thermo-pore sheets, chart papers, colours, paints, pictures,
graph papers, no & low-cost materials such as plastic bottles, tubes, wires, batteries, nails, tape etc. Other
than this, they were also free to demand any materialfrom the teacher or bring any material on their own.
While working in cooperative groups, the teacher closely observed them. She also encouraged them to
cooperate with their group membersand facilitated them.

Procedure of Cooperative Grouping

For the execution of STAD, Jigsaw, and Round Table, the learners of the experimental group were assigned
to different cooperative groups. For this purpose, twenty-eight students of the experimental group were
arranged into three categories: having high CTSs (33%), medium CTSs(33 %), and low CTSs (33 %), on the
basis of CTSS pre-test scores. They were further allocated to nine cooperative groups in such a way that
each group included three members, each having different CTSs levels (high, medium and low). However,
in “Think Pair Share”, two of the students having different creativity levels worked together.

Cooperative Groups/Pairs Tasks

A total of six creative tasks, i.e. Divergent thinking or Original thinking, Imagination, Creating new
knowledge, Product improvement, Planning and performing Hands-on Experiments and Alternative
Hypothesizing & Deriving the Inferences, were assigned to cooperative groups. Each task was comprised
of sub-tasks. Different cooperative learning strategies, including STAD, Jigsaw, Think Pair Share, and
Round Table, were applied to complete these creative tasks. The detail is described in Table 5. Each
cooperative group was graded for their achievement & performance on learned CTSs-based tasks and sub-
tasks (Tables 2 & 3). The relevant group grades on these tasks were shared with each group, and the
students were asked to discuss and self-reflect on their efforts and performance in groups.

Table 5
Cooperative group tasks related to creativity of scientific concepts and skills
S. # CTSs Tasks CTSs Sub-Tasks Related CTSs CL Strategy

Divergent thinking or

) Orieinal thinkin Thinking of multiple and Round Table&
& g' . unusual Uses of a thing To think originally =~ Think PairShare
(Unusual usesactivities)
B T Creating Imaginary Stories to play with ideasand Round Table
Just Suppose consequences
Construction of alternate
Alternatn(e. hypp ‘Fheses & to play with ideasand Think PairShare
3. Hypothesizing & Deriving the Inferences
L . . consequences & STAD
Deriving the Inferences according to the given

situation/data
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Planning and completing the
Creating newknowledge science projects

. o . 1 ith id .
4 (Synthesis) Designing & Constructing to play with ideas Jigsaw &STAD
science models

Product Improving science models s Jigsaw &

5 improvement or material to play with ideas STAD
. . . To think originally&

6 Hands-on experiments Planning & Performing © ttcl)n I:I;%Ii?}? Y

(Synthesis) Hands-on experiments pl deyas Jigsaw &STAD

Control Group

The control group learners learned the same scientific concepts and skills and performed the same CTSs
based tasks for the same duration but through the traditional teaching method (Individualized learning).
The teacher delivered lectures to teach scientific concepts. She gave information to the students, asked
related questions, assigned them class and home tasks individually, and graded their assignments
individually. Firstly, the teacher presented and explained the concepts/ideas before the whole class and
then individually assigned them the CTSs-based tasks (Table 5). They were then given time to perform and
practice these tasks in class. They were allowed to ask for help only from a teacher in case of any query.
Later on, home tasks/assignments were allotted individually.

Similarly, different CTS-based tasks such as science projects, science models, and experiments were
independently performed by the control group students. Like the experimental group, they also worked in
the science classroom, science laboratory and computer lab but individually. In order to complete these
tasks, they were also provided the same resources as the experimental group. The teacher instructed the
class as a whole group about these tasks. All the students worked individually and independently on these
tasks. The teacher facilitated individually whenever required. The students were individually graded for
their achievement & performance on learned CTSs-based tasks and sub-tasks (Tables 2 & 3). The grades
on these tasks were individually shared with them.

Results of the Study

Table 7
Comparison between Experimental and Control Group (t-test) on Pretest (CTSS-Part A)

S. No. Group N Mean SD t-value df p-value

Total Experimental 18 23.7 7.13 -.32 46 A
Control 19 25.2 8.25

Original thinking Experimental 18 12.9 £4.01 -1.06 35 .29
Control 19 14.7 5.02

Imagination Experimental 18 .06 .01 -1.14 35 .26
Control 19 26 .08

limmlitse Experimental 18 4, 1.40 -1.4 1

Hypothesizing & P [ ' LY = =

Deriving the

Inferences Control 19 9.31 1.92

Table 7 reveals that there was no significant difference between the mean scores of the experimental and
control group on creativity Pretest (CTSS-Part A) as the t-value was not significant at p=0.05 (t=-.32,
p=.74). Similarly, differences between the mean scores of experimental and control group for Fluency,
Flexibility and Originality were also insignificant respectively (t=-1.06, p=.29; t=-114, p=.26; t=-147,
p=.15). So, it is evident that both the comparison groups were same on creativity and its three sub-
constructs before the intervention.
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Figure 1
Comparison of Mean and SD of experimental vs. control group on pretest(CTSS-Part A)
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Table 9
Comparison between experimental and Control Group (t-test) on Post-test (CTSS-Part B)
St. No. Group N Mean SD t-value df p-value
Total Experimental 18 59.7 12.09 3.95 4L6 .00
Control 19 32.5 12.07
Experimental 18 30.0 5.01 3.78 4L6 .00
Original thinking
Control 19 17.2 5.11
Imagination Experimental 18 26.6 5.05 4.32 4L6 .00
Control 19 13.2 8.08
el Experimental 18 0 0.40 2.02 4L6 04
Hypothesizing & P 5 ' ’ ’
Deriving the
Inferences Control 19 2.04 0.92

Table 9 reveals that on creativity Post-test (CTSS-Part B), the total mean score of the experimental group
was significantly higher than control group as the t-value is significant at p=0.05 (t=3.95, p=.00). Similarly,
the mean scores of experimental for Fluency, Flexibility and Originality were also significantly higher than
control group (t=3.78, p=.00; t=4.32, p=.00; t=2.02, p=.00). So, it is evident that cooperative learning
significantly enhanced the creativity (Fluency, Flexibility and Originality) of Grade VII learners in
Elementary School Science as compared to control group learners who received traditional instruction.
Thus, Ho1, Ho2, Ho3, & Ho/ were rejected.
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Figure 2
Comparison of Mean and SD of experimental vs control group on post-test(CTSS-Part B)
59.7

60

50 |

40

30
20.0
30 7
- E i 1
20 12.09 M Experimenta
i 01 _ m Control
10 5 >05gm 305
0.41
0
Mean SD Mean SD Mean SLD Mean SD
Total Original thinking  Imagination Alternative
Hypothesizing &
Deriving the
Inferences

Table 9

Comparison between Experimental and Control Group (t-test) on Creative Thinking Skills: Creating New
Knowledge, Product Improvement and Experimenting

Creative Tasks Group N Mean SD t-value df p-value
Creating new Ex 18 21.4 12.09 4.58 48 00
knowledge (Synthesis) P: ’ ’ ’ ’
(P.lannmg & Preparing Cont. 19 10.0 12.07
science projects)

Product improvement Exp. 18 22.1 5.01 3.78 48 .00
(Making & improving Science

. 1 14.2 a1
models) Cont 9 4 5
Hands-on experiments
(Synthesis) Exp. 18 22.5 12.09 £4.88 48 .00
(Planning & performing it e 100 e

Hands-on experiments)

Table 9 reveals that the experimental group’s mean scores for “Creating new knowledge” were
significantly higher than the control group's as the t-value is significant at p=0.05 (t=4.58, p=.00).
Likewise, the mean scores of the experimental for “Product improvement” and “Hands-on experiments
(Synthesis)” were significantly higher than the control group (t=3.78, p=.00; t=4.88, p=.00 respectively).
It is apparent that cooperative learning significantly enhanced all three CTSs, Creating new knowledge,
product improvement, and hands-on experiments (Synthesis), of the experimental group learners
compared to control group learners who received traditional instruction. Thus, Hos was rejected.
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Figure 3
Comparison of Mean between Experimental and Control Groups on CTSs(Creating New Knowledge, Product
Improvement and Experimenting)
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Conclusions and Discussion

The present study concluded that the application of Cooperative Learning has a positive effect on grade VII
learners’ creativity in elementary school science as compared to the traditional method. Cooperative
learning significantly enhanced their originality, fluency and flexibility regarding divergent thinking or
original thinking, imagination and construction of alternative hypotheses and deriving Inferences.
Moreover, The grade VII learners who learned through Cooperative Learning also planned and produced
significantly more original, effective, elaborated, high-quality, self-explanatory and attractive science
projects and science models. They also showed significantly higher CTSs (synthesis) while planning and
performing hands-onexperiments. The same results were reported by Gunawan et al. (2018), Marashi &
Khatami (2017), and Yasin et al. (2021).

This study has implications for ESTs/ESEs, who, in order to enhance the CTSs of their learners, should
apply Cooperative Learning methods like Jigsaw, Students Teams Achievement Division (STAD), Think-
pair share, and Round Table during the teaching and learning ofElementary School Science than traditional
method. However, to provide strong evidentiary support to school science teachers in favour of Cooperative
Learning and to generalize this conclusion on a broader level, it is recommended to carry out further
relevant experimental studies including both male and female school science learners of elementary and
secondary level.

Recommendations

First, especially in the context of scientific education, teachers have to think about incorporating
Cooperative Learning (CL) methodologies into their lesson plans in order to foster students' capacity for
creative thought. The three skills that are fundamental to creativity—collaboration, critical thinking, and
problem-solving—are fostered by CL approaches.

In order to successfully use CL strategies and provide a supportive classroom climate that promotes
student engagement and idea exchange, schools should offer professional development to their
instructors.

Education policymakers can also encourage the use of CL by providing the tools and structures required
to make it easier to include it in the curriculum. Subsequent investigations may

examine the enduring impacts of CL on inventiveness and its influence on various topics and academic
levels to bolster the body of research supporting its efficacy.

All things considered, implementing cooperative learning may greatly enhance students' capacity for
creative thought and better equip them for problems in the classroom and in the workplace.
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