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Abstract 

Conventional teacher-oriented instructional strategies tend to render higher secondary learner’s passive in the classroom settings, 

underscoring the significance of interactive methods. Despite the extensive popularity of cooperative learning in education in 

general, the dearth of empirical evidence concerning the influence of such instructional technique on the academic success of 

secondary students requires more attention. Therefore, the purpose of this paper was to assess the effects of cooperative learning 

on the academic success and skill acquisition of senior secondary learners as well as evaluate their attitudes towards the 

instructional technique. A quasi-experimental, realistic intervention approach was used. The participants comprised two groups, 

experimental (N=35) and control (N=28), chosen from among higher secondary school students. Prior to intervention, a pretest 

was performed to gauge the prior knowledge of learners. In turn, the learners of the experimental group were taught through the 

utilization of Jigsaw strategy of cooperation during the eight-week intervention period. The collection of data involved an 

academic success test, an attitude questionnaire, and a cooperative learning behavior form. The quantitative results of the analysis 

suggest that the learners taught in a cooperative way were characterized by higher academic achievements and more success 

indicators compared to the control group. Moreover, according to the answers to the questionnaire, learners positively viewed 

the use of Jigsaw strategy as an effective means of promoting interpersonal skills. 
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1. Introduction 

In higher secondary institutions, it has often been observed 

that teachers find it difficult to create sufficient learner inter-

actions and participation during conventional classroom ses-

sions. For effective learning to take place, modern and inter-

active classrooms need to be created in secondary schools 

where a constructive exchange of ideas takes place between 

the learners and the teacher. [1] The learners of the senior sec-

ondary class move away from the position of being mere lis-

teners to becoming active learners who create knowledge 

themselves. At the same time, the role of the teacher becomes 

that of facilitation of the learning process according to prede-

fined outcomes. [2] 

The 21st-century instructional strategies have taken shape 

in terms of making the learner interact actively along with peer 
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social interaction. The most significant strategy is the cooper-

ative learning strategy where learners are grouped into teams 

in order to solve some specific task and build their concepts. 

According to experts, cooperative learning is an instructional 

strategy where different forms of motivation are applied in or-

der to make instruction interesting and learners responsible for 

themselves. [3] It has been found out through research that 

five vital components have to co-exist to constitute an effec-

tive cooperative learning team: 

1) Positive interdependence 

2) Face-to-face interaction 

3) Individual and group accountability for a fair workload 

4) Purposeful interpersonal and group skills 

5) Group processing to make sure the members work as a 

team 

Under this concept, team members assume responsibility 

for the progress of their teammates in learning. [4, 23] 

Research shows that there is an obvious correlation between 

systematic peer interaction and improved communication 

skills as well as enhanced problem-solving skills. Moreover, 

students gain valuable interpersonal skills, acquire important 

core knowledge as well as critical thinking skills while inter-

acting in their respective learning teams. [5] Most importantly, 

life skills of cooperation, collaboration, and leadership are 

greatly enhanced through systematic peer interactions. Higher 

secondary school students learn how to inquire, exchange dif-

ferent viewpoints, handle academic differences, organize 

themselves and come up with new cognition. Peer interaction 

ultimately facilitates cooperative learning in which students 

learn how to creatively share their experiences and become 

more confident in academic reflection. [6] 

Among many cooperative learning strategies, the Jigsaw 

approach turns out to be extremely versatile, thoroughly re-

searched and widely used teaching technique. Particularly, the 

specific strategy should be regarded as one of the best for in-

troducing complex subjects at the senior secondary level in-

cluding social studies and sciences. [7, 24] Importantly, it is 

recognized that cooperative learning approaches including the 

Jigsaw approach have clear advantages of facilitating the de-

velopment of a positive attitude towards education and en-

hancing attitudes to the subject taught. [8] Most significantly, 

student achievement levels are greatly increased because of 

active participation and mutual assistance in working through 

the curriculum. As learners become self-reliant through the 

course of their cooperation, cooperative learning encourages 

independent and self-motivated studying. [9] It is possible to 

use six different variations of the Jigsaw strategy, but this re-

search relies on the Jigsaw Classroom approach. [10] 

Implementation process involves nine carefully considered 

steps: 

1) Home groups are created among students representing 

diversity. 

2) Each group elects its leader to monitor activities. 

3) The academic lesson is broken down into separate pieces. 

4) Every student receives his/her piece to master. 

5) Students with identical pieces create temporary expert 

groups. 

6) All students return to their jigsaw groups. 

7) Each student reports his/her piece to peers from the 

home group. 

8) The teacher moves around between different groups. 

Evaluation of student learning takes place with the help of 

diverse assessment techniques. [11, 25] 

2. Literature Review 

The Jigsaw Classroom method was originally invented to 

reduce interethnic hostility and prejudice in educational set-

tings. Subsequently, several studies have been conducted to 

prove the efficiency of this technique at the primary, middle, 

and secondary school levels, as well as in higher education. 

[12] Results have consistently shown that theoretical courses 

are taught more effectively when using this technique, which 

significantly enhances the development of students’ commu-

nication and critical thinking skills. [13, 26] Furthermore, 

comprehensive meta- analyses have demonstrated that coop-

erative learning strategies lead to higher academic achieve-

ment than competitive and individualistic classroom environ-

ments. [14] 

A number of empirical studies have been conducted to de-

termine the specific efficiency of the Jigsaw technique. For 

instance, researchers have compared the effect of the founda-

tional Jigsaw I technique against traditional teaching methods 

on the academic achievement of learners. At the end of these 

experiments, students indicated that the Jigsaw technique in-

creases success, encourages self-confidence, develops coop-

eration and interaction, makes students more active, and mo-

tivates them to conduct independent research. [15, 27] 

In another study evaluating instructional methods, research-

ers examined the effect of the Jigsaw technique versus the 

classical teaching and learning method on academic perfor-

mance. [16] This experiment involved eighty students, and the 

results showed that the Jigsaw technique yielded far more fa-

vourable findings on the academic performance of students 

than the traditional learning method. These findings strongly 

match the results of previous historical studies that support co-

operative learning frameworks. [17, 28] Based on these out-

comes, educational experts suggest that the Jigsaw technique 

ought to be utilized across all educational levels—including 

senior secondary environments. However, they note it must be 

carefully monitored by instructors who should intervene when 

necessary to ensure optimal and effective results. [18] 

Moreover, the Jigsaw method has been implemented in les-

sons of language and literature in order to measure how en-

gaged students were in class. Findings have proven that the 

Jigsaw method made students feel less reluctant and anxious 

about participating in class. Researchers found out that by par-

ticipating in group discussion and reading, students developed 

their personal opinion. [19, 29] 
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3. Significance of the Study 

Active collaboration amongst students in their peer group re-

sults in retaining of the communicated information for signifi-

cantly longer periods compared to conventional forms of com-

munication of the information. [20, 30] There are several benefits 

associated with the application of Jigsaw teaching method in the 

education process. Firstly, students become motivated to learn 

from their peer members in specialized "expert teams". Further, 

returning back to their "home teams," they will actively be in-

volved in teaching each other the particular sections of the curric-

ulum learned. [21] In addition, students' active involvement will 

continue due to them being well monitored and guided by their 

respective classroom teachers. Finally, it is important to point out 

that the key objective for secondary school teachers transforms 

into motivating students to ask questions and build their inde-

pendent cognitive skills through analysis. [12, 22] 

In spite of the existence of significant amount of literature 

on various cooperative learning models and their effects in 

primary schools and secondary schools, the necessity arises to 

examine the effectiveness of cooperative learning model spe-

cifically among modern secondary students. [23, 31] The re-

search paper attempts to address this gap in the current re-

search literature by offering empirical data on the effects of 

using jigsaw method. It should also be noted that there is not 

much empirical data concerning structured cooperative learn-

ing and its effectiveness in the local setting. [24] 

4. Purpose of the Study 

1) The main objective of conducting the current study was 

the need to determine the overall effect of the Jigsaw 

model on the educational setting of higher secondary 

schools. The objectives of the study were: 

2) To ascertain the overall effect of the Jigsaw approach on 

the academic performance, cognitive growth, and study 

habits of higher secondary school pupils. 

3) To identify the attitudes and views held by senior sec-

ondary pupils regarding the use of cooperative learning 

methods in their educational process. 

4) To measure the behavioral aspect of collaboration exhib-

ited by learners within structured learning groups. [25, 

32] 

5. Research Questions and Hypotheses 

Research Question 1: How effective is the use of the jigsaw 

cooperative learning approach in improving the performance 

of secondary students in comparison with traditional ap-

proaches such as lectures and discussions? 

Hypothesis 1: The application of the jigsaw approach re-

sults in significantly better performance of secondary students 

in comparison with the lecture and discussion approach. 

Research Question 2: What are the attitudes of secondary 

students toward the application of cooperative learning mod-

els in class? 

Hypothesis 2: Secondary students have significantly posi-

tive attitudes toward the application of cooperative learning 

models. 

Research Question 3: To what degree do higher secondary 

students exhibit collaborative and cooperative behaviours 

when working within structured learning groups? 

Hypothesis 3: Higher secondary students exhibit a high 

level of active cooperation and behavioral engagement when 

participating in structured group work. 

6. Methodology 

6.1. Research Design 

To conduct the study, the researchers chose the quasi-ex-

perimental research design, which did not involve random as-

signment of participants to groups. The selection of this non-

randomized design was done because there was no possibility 

for the researcher to conduct the study using the true experi-

mental research design since the subjects had already been 

grouped together based on intact classes in the school. 

The schematic structure of the research design is clearly ex-

plained in Figure 1 below: 

 
Figure 1. Quasi-Experimental Research Design Blueprint. 
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6.2. Participants 

This study involved students of the higher secondary level 

studying in a behavior science class. Thirty-five students 

formed the experimental group, while twenty-eight made up 

the control group, all of whom were of equal academic stand-

ing in higher secondary education. [25] 

6.3. Research Instruments 

For evaluating student progress an objective evaluation 

framework was designed. The main instrument employed to 

collect data included a series of multiple-choice quizzes. 

1) Evaluation Instrument: Multiple choice quiz. 

2) Evaluation Design: Targeted questions per chapter of the 

curriculum. 

3) Chapter Distribution: Eight chapters to be evaluated se-

quentially. 

4) Question Numbers: Eighty total questions throughout 

the research period. 

These questions were specifically constructed based on the 

objectives of the behavioral science curriculum that is fol-

lowed in the higher secondary education. This provided valid-

ity in terms of what was being measured – namely knowledge 

gain. Alongside, an attitude survey involving ten questions 

was carried out towards the end of the treatment phase to 

measure students’ attitudes towards Jigsaw technique. [26] 

6.4. Experimental Procedure 

The study followed a highly structured chronological time-

line: 

Pre-Intervention Baseline: Just one day before implement-

ing the aforementioned teaching methods, a pre-test valued at 

50 marks was conducted on both the experimental group and 

the control group in order to assess their level of content un-

derstanding in a duration of 100 minutes. 

Heterogeneous Grouping: To organize the experimental 

group, the pre-test results of the 35 participants were ordered 

from highest to lowest. By analyzing the mean, median, and 

mode of these scores, the researchers divided the class into 7 

heterogeneous "home groups" consisting of 5 students each. 

Duration and Timeline: The pedagogical intervention 

spanned an eight-week instructional period, commencing in 

the first week of November 2015 and concluding in the second 

week of January 2016. Both groups covered eight identical 

curriculum chapters. 

Pedagogical Treatment: The experimental group received 

the interactive Jigsaw cooperative learning framework, while 

the control group was instructed using traditional lecturing 

and classroom discussion strategies. 

Unit Evaluation: Following each unit, students collaborated 

in class but sat for a 10-item quiz individually. Individual per-

formance scores and team averages were tracked to evaluate 

personal accountability. 

Post-Intervention Evaluation: As soon as the treatment pe-

riod concluded after eight weeks, the post-test was once again 

administered to the two groups, whereupon the administration 

of the attitude and behavioral scales followed. 

6.5. Technique of Data Analysis 

In order to identify the effect of Jigsaw cooperative learning 

strategy on higher secondary academic performance, both 

baseline and experimental mean scores were assessed through 

an independent samples t-test. [33, 34] 

Before applying any treatment, an independent samples t-

test was done to test the baseline homogeneity of students’ 

scores. Since the condition of homogeneity of variance was 

not met, therefore, “equal variances not assumed” was used 

for analysis, as shown below: 

 
Figure 2. Independent Samples Test for Baseline Pre-test Scores. 
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Table 1. Independent Samples Test for Baseline Pre-test Scores. 

 

Levene’s Test for Equality of Variances t-test for Equal ity of Means 

df 

F Sig. T 

Pre-test   50 

Equal variances not assumed  -0.508 47.184 

 

From the statistical test performed, it was noted that the 

value of the obtained t-statistic, which is -0.51, was less than 

the critical value of the t-test, which is 1.96. From this result, 

we can conclude that there was no statistically significant dif-

ference in the academic knowledge of both groups at the onset 

of the experiment. 

7. Results 

7.1. Research Question 1: Impact on Academic 

Achievement 

To evaluate the direct impact of the Jigsaw method com-

pared to traditional lecturing and discussion, post-test descrip-

tive statistics were computed (Table 2). 

Table 2. Post-Test Performance Comparison. 

 N Mean 
Std. Devia-

tion 

Std. Error 

Mean 

Post-test 

35 82.26 2.27 0.384 

28 75.36 3.465 0.654 

 

 

 

 
Figure 3. Post-Test Performance Comparison. 

This is shown by the data presented in Table 2. The students 

in the experimental group taught using Jigsaw strategy had a 

significantly higher average percentage score (M=82.26%, 

SD=2.270) compared to the control group taught using con-

ventional lectures and class discussions (M=75.36%, 

SD=3.465). An independent t-test was conducted to test the 

null hypothesis. 

7.2. Research Question 2: Student Attitudes 

Toward Cooperative Learning 

The second objective was to evaluate the attitudes of higher 

secondary learners utilizing the Jigsaw method on a 5-point 

scale. 
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Table 3. Descriptive Statistics of Student Attitudes. 

Metric Range Composite Mean (M) Standard Deviation (SD) Interpretation 

Overall Attitude Profile 3.77 0.86 Highly Favorable Mindset 

 
Figure 4. Statistics of Student Attitudes. 

Based on the results presented in Table 3, it is evident that 

there is an overall average score of attitudes that is equal to 

3.77 (SD = 0.86). The high value indicates the fact that stu-

dents demonstrate positive attitudes towards conformity. 

Moreover, the highest degree of agreement was observed for 

items 2, 5, and 7, whereas item 10 was least supported. 

7.3. Research Question 3: Evaluation of 

Cooperative Peer Behaviors 

In assessing the true engagement behavior within the struc-

tured groups, behavioral evaluation questionnaire was con-

ducted after completion of each curriculum module using an 

already developed interpretation framework (1.00 -1.80: 

Slightly Agree | 1.81 – 2.60: Agreed | 2.61-3.40: Neutral | 3.41 

– 4.20: Slightly Disagree. 
 

Figure 5. Behavioral Performance and Peer Collaboration Dynam-

ics. 

Table 4. Behavioral Performance and Peer Collaboration Dynamics. 

Assessment Level Composite Mean (M) Standard Deviation (SD) Interpretation 

Peer Collaboration Dynamics 3.64 0.32 Moderately Agree 

 

In this case, the average behavioral mean score for the par-

ticipants who took part in the higher secondary stage was M = 

3.64 (SD = 0.32). Based on the standard classification matrix, 

it means that the students were performing relatively well in 

terms of collaboration, helping each other, and group pro-

cessing. Among all the items in this set, number 5 scored the 

highest mark while number 9 was the lowest. 

Hypothesis 
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1) Null Hypothesis (H01): There is no significant differ-

ence between the achievements of students exposed to 

the jigsaw cooperative learning approach and the 

achievement of those exposed to the group discussion 

approach, taking into consideration their average per-

centage marks in the achievement test. 

2) Test Statistic Used: An independent sample t-test was 

done with α=0.05 significance level. 

Table 5. t-test analysis. 

Teaching Strategy Mean SD N std t-cal t-crit decision 

jigsaw cooperative learning strategy 82.26 0.829 35 2.86 5.907 1.96 Reject H01 

group discussion strategy 75.36 0.855 28     

 

According to the quantitative analysis of the data pre-

sented in Table 5 above, the independent samples t-test re-

sults indicate that the computed t value is much larger than 

the critical t value at 0.05 level of significance, thus rejecting 

the null hypothesis. The tcalculated value for this statistical 

test is 5.907 while the t critical value is 1.960. The statistical 

result shows that the senior secondary students who learned 

through the jigsaw method had superior performances and 

obtained better grades compared to those learning through 

group discussions. 

8. Discussion 

The results obtained through this experiment clearly reveal 

that the jigsaw cooperative learning technique has a notable 

positive impact on the academic performances of higher sec-

ondary students. By shifting from teacher-driven instruction 

techniques to more interactive peer-driven techniques, the 

senior secondary students managed to master the lessons ef-

fectively. 

The results generated for the first research question suggest 

that students who learn using the jigsaw method obtain much 

better scores in terms of academics as opposed to students who 

only learn through conventional teaching and discussion tech-

niques. These findings imply that the jigsaw method of in-

struction may prove extremely effective in cases of larger 

higher secondary classes, wherein passivity among students is 

more prevalent. By dividing the topic of lessons taught into 

different sections and assigning teaching tasks to the peers, 

classroom apathy will be addressed. 

The results provide compelling evidence of the fact that ed-

ucational research conducted before has proven that structural 

class collaboration is key to enhancing student academic per-

formance. The higher secondary class students have to ana-

lyze the concepts learned within specialized teams of experts 

and then communicate what they have learned to their home 

classes. Through this process, they are able to conduct higher-

level mental processes. 

9. Recommendations for Future Studies 

1) Although this empirical study provides useful infor-

mation about the effectiveness of the Jigsaw method in 

a higher secondary education setting, it calls for further 

research on several levels in order to build on these ob-

servations. Taking into account the nature of this study 

and its results, we can recommend for future research to 

be conducted in the following areas: 

2) Replication: In order to explore the extent to which the 

Jigsaw model works across different geographic loca-

tions and types of educational establishments, future re-

search should involve replicating this study in more set-

tings and contexts. 

3) Subject Expansion: Longitudinal studies need to be car-

ried out to investigate the impact of the Jigsaw approach 

on other subjects studied at the higher secondary educa-

tion level as compared to this particular one. 

4) Different Pedagogical Models: As this study was de-

voted entirely to the implementation of the Jigsaw 

method, further research could focus on contrasting this 

particular approach with some other forms of collabora-

tive learning, e.g. Student Teams-Achievement. 

5) Divisions or Group Investigation. Diverse Samples: This 

particular study used relatively small samples; therefore, 

conducting the same experiment with a larger number of 

participants may provide further data about demographic 

variables. 

10. Conclusion 

Based on the results of the research conducted, it can be said 

that the introduction of the jigsaw cooperative learning tech-

nique is a very effective approach for improving the educa-

tional achievements of higher secondary schools. The use of 

an alternative teaching strategy, switching from conventional 

teacher-based instruction to an interactive teaching style, 
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helps senior secondary schools avoid the passive state of stu-

dents and improve their mental activity. Besides the tangible 

academic success, the proposed model ensures numerous so-

cio-behavioral advantages within the educational process, as 

it contributes to increasing attention of students and creating a 

platform where they may express their opinions freely, with-

out facing difficulties caused by the lack of confidence or fear 

of taking part in discussions. The application of the model will 

also contribute to developing certain leadership and soft skills 

among group leaders, while at the same time, creating a com-

fortable and stress-free atmosphere which encourages interde-

pendence of peers, increases individual responsibility and im-

proves one's attitude towards a particular discipline. 
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