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ABSTRACT

This study investigated the effectiveness of
the Jigsaw Cooper ative Learning Techniqueasan
instructional strategy for improving the
mathematical achievement of students at the
secondary school level. Despite mathematicsbeing
a critical subject, traditional teaching methods
often fail to adequately engage students, leading
to persistent challenges in comprehension and
performance. An experimental research design
utilizing a post-test only control group structure
was employed. The research was conducted at a
Government Higher Secondary School located in
Kollam district of Kerala, India. The sample
consisted of 40 students of class 8 equally divided
into an Experimental Group (taught using the
Jigsaw Technique) and a Control Group (taught
using traditional Instruction). Data analysisusing
descriptive statistics and an independent samples
t -test revealed that the Experimental Group
achieved a significantly higher mean score (mean
= 16 and SD= 3.20 ) compared to the Control
Group (mean = 12 and SD = 4.72). The computed
t- value of 3.14 was significant (p < 0.01) These
findings strongly support the research hypothesis,
indicating that the Jigsaw Techniqueisa power ful
and viable pedagogical tool for transforming
mathematics education, fostering activelearning,
and ultimately enhancing student achievement.
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INTRODUCTION

Mathematics servesasthefoundationd pillar for scientific, technologica, and economic devel opment
inthe21st century. Consequently, it occupiesacentra andindispensable position within the secondary school
curriculum. However, the subject isfrequently perceived by sudentsas difficult, abstract, and challenging,
leading tolow engagement, anxiety, and consequently, underperformance.

The prevaent traditiond instructional methodol ogies, often characterized by lecture-based delivery
and passive note-taking, tend to emphasi ze rote memori zation over conceptua understanding. Thisgpproach
frequently failsto cater to diverselearning stylesor cultivateessentia soft skillssuch ascommunication, critical
thinking, and collaborative problem-solving. Thisdeficiency necessitates the expl oration and validation of
aternative pedagogica approachesthat actively involve studentsin thelearning process.

The Jigsaw Technique, developed by Elliot Aronson, isahighly structured form of cooperativelearning.
Itisdesigned to foster interdependenceand individual accountability by requiring each student to master one
part of atopic and thenteach it totheir peers. Thisstructuredirectly addressesthe passive nature of traditiona
instruction by placing thelearner at the center of knowledge construction.

Therefore, the core problem addressed by thisstudy isthe cons stent underachievement in mathemeatics
attributableto ineffective conventional teaching methods. Thisresearch specificaly amsto determineif the
implementation of the Jigsaw Technique can significantly overcomethis challenge and improve student
performance.

Significance of the Study

Thisexperimenta study offersimmediate, high-impact contributionsto mathematics education. By
confirming with statistically significant evidencethat the Jigsaw Techniqueissuperior to traditiond instruction,
thisresearchfillsacritica gap by providing empirica vaidation for collaborativelearning model swithinthe
challenging domain of secondary mathematics. Thefindings serve asapowerful, actionable mandatefor
educators, justifying apedagogical shift toward active, student-centered strategiesthat foster both peer
collaboration and individua accountability. Furthermore, the conclusiveresults provide administratorsand
policy makerswith the necessary datato support and fund professiona development initiativesfocused on
implementing the Jigsaw Technique system-wide to meaningfully enhance mathematical achievement.

Satement of the Problem

The present study is entitled as “Effectiveness of Jigsaw Cooperative Learning technique in enhancing
Mathematical Achievement of students at secondary school level”.

Objective of the Study

To investigate the effectiveness of the Jigsaw Cooperative Learning Technique in enhancing the
mathematical achievement of secondary school students compared to the conventional instructional method.

Hypothesis of the Study

H, Therewill beasignificant impact of Jigsaw Cooperative L earning technique on the mathematical

achievement of secondary school students.

Theoretical Framework and Review of Literature
1. TheJigsaw CooperativeL earning Technique

TheJigsaw Techniqueisrooted inthe socid interdependencetheory, which positsthat theway learning
tasksare structured (cooperdtively, competitively, or individually) fundamental ly influences student motivation
and academi c outcomes. The mechanism issimpleyet powerful: studentswork in small, interdependent
groupswhere each member holdsauniqueand essentid pieceof information (likeapieceof ajigsaw puzzle).
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Theimplementation sequenceinvolvesfivekey steps:
1. HomeGroups. Studentsareorganizedinto diversebasegroups.

2. Expert Groups: Each student leaves their home group to meet with “experts” on the same sub-topic
from other home groups. They master their specific content piece.

3. ReturntoHomeGroups: Studentsreturnto their original homegroups.
Teaching Phase: Each expert teachestheir sub-topic to their home group members.
5. Assessment: Individua assessment isconducted, ensuringindividua accountability.

»

The technique inherently promotes greater engagement, ownership of learning, and active oral
communication, dl of which areessentia for deegp mathematical understanding.

2.  LiteratureReview on CooperativelL ear ningand Mathematics

Previousresearch has consi stently demonstrated the positiveimpact of cooperativelearning modelsin
STEM fidds. Studiesby Johnson and Johnson (1999) highlighted that cooperativelearning structuresgeneraly
lead to higher achievement and retention than competitive or individudistic structures. Specifically concerning
the Jigsaw Techniquein mathemétics.

»  Enhanced Conceptual Under standing: Several studiessuggest that theact of teaching aconcept to
a peer forces the “expert’ student to process the information more deeply, leading to superior conceptual
mestery.

» Reduced Math Anxiety: Thesupportive, peer-led environment inherent in Jigsaw reducesthe pressure
often associated with teacher-led traditional settings, contributing to lower math anxiety and amore
positive affective domain towardsthe subject.

> Improved Inter personal Skills: Beyond academic achievement, the techniqueisrecognized for
improving essentid collaborative and communication skillsamong adolescents.

The consensusintheliterature providesastrong empirical foundation for the current study, predicting
that the collaborative, structured nature of the Jigsaw Techniquewill produce academic results superior to
those obtai ned through conventional lecture-based methods.

M ethodology
1. Research Design

Thisstudy employed a Quantitative Experimental Research Design using aPost-Test Only Control
Group approach. Thisdesignisrobust for determining cause-and-effect rel ationshipsby randomly assigning
participantsto elther thetreatment or control condition and comparing their outcomes.

2. Sampleand Setting

The sample consi sted of 40 studentsenrolled in Class 8 at aGovernment school in Kollam district of
Kerala

» Experimental Group: n=20 studentswere taught the sel ected mathematics units using the Jigsaw
Technique.

»  Control Group: n=20 sudentsweretaught the same mathematicsunitsusingthe Traditional Lecture-
Based Method.

Thegroupswere established to be comparableintermsof pre-existing mathematica ability prior tothe
intervention.
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3. Research Tool and Intervention

Achievement Test: A standardized Mathematical Achievement Test, vaidated by subject expertsand
confirmed for reliability was used as the post-test instrument. This test measured the students’ comprehension
and mastery of the content taught during the experimenta period.

I nter vention: Theintervention period lasted for 3 weeks.

»  Experimental Group: Thecurriculum content was broken downinto four interdependent segments,
with studentsrotating through Expert Groups for mastery and returning to Home Groupsfor peer
ingruction.

»  Control Group: Thesame curriculum content wasddlivered by theteacher using standard instruction,
lecture, and conventiona problem-solving exercises.

4. DataAnalysis

The collected post-test scoreswere analyzed. Descriptive statistics (M ean and Standard Deviation)
were computed to summarize the achievement levels of both groups. Anindependent samplest- test was
conducted to determineif the observed difference between the main course of experimental and control
group was statisticaly significant at the0.05 or 0.01 level of significance.

Results
The analysis aimed to test the study’s hypothesis: that the Jigsaw Technique group would show significantly
higher mathematica achievement.

1. Descriptive Statistics

Table 1 presentsthe mean scoresand standard deviationsfor the M athematical Achievement Test for
bothingtructional groups.

Group N | Mean Score (X)) | Sandard Deviation (SD)
Experimental (Jigsaw) | 20 16.00 3.20

Control (Traditional) | 20 12.00 4.72

Total Sample 40 - -

The Experimenta Group, which utilized the Jigsaw Technique, achieved asubstantially higher mean
score (16) than the Control Group (12), suggesting astrong positive effect of theintervention.

2. Inferential Statistics(t-test)

Anindependent sampl est-test was ca cul ated to determinethe statistical significanceof thefour-point
mean difference. With df = 38 theresultswereasfollows:

Caculatedt- vdue=3.14

The calculated t-va ue of 3.14 was compared against thecritical t-vauefor df =38 at the0.01 level of
significance (two-tailed), whichis2.72.

Sincethecdculated t-vaue (3.14) isgreater thanthecritical t value(2.72), the difference between the
groupsisstatisticaly significant at 0.01 leve of Sgnificance.

3. Summary of Findings

Theresults confirm theresearch hypothesis. Themean mathematical achievement scoreof the students
taught using the Jigsaw Technique was significantly higher than the mean achievement score of the students
taught usngtheTraditiond Ingructiond Method. Thisindicatesthat the Jigsaw Techniqueisgtaisticaly superior
to the conventiona method for enhancing mathematical achievement at the secondary school leve.
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Discussion of Results

The primary finding the significant superiority of the Jigsaw Technique group ishighly consistent with
research on active and cooperativelearning models. This outcome can be attributed to several theoretical
advantages offered by the Jigsaw structure:

1. Individual Accountability: Because each student must master aspecific piece of thepuzzleand then
teachit, thereisabuilt-inrespongbility tolearn the materia thoroughly. Thiseliminatessocid loafing,
which can becommon inlessstructured group activities.

2. CognitiveElaboration: Therequirement toteach themateria necessitatesdeeper cognitiveprocessing,
forcing the student to organize, synthesize, and clarify the content. This act of ‘teaching to learn’ solidifies
understanding far moreeffectively than merely listeningto alecture.

3. ActiveEngagement: Thetechniquetransformsthe classroom environment from apassiverecipient
setting to an active, collaborative workspace, fostering intring ¢ motivation and reducing the perception
of mathematicsasan overwhe ming subject.

Thesubstantid t- value confirmsthat themean difference of four pointsisunlikely to bedueto chance,
providing robust evidence for the Jigsaw Technique’s causal efficacy.

Educational Implications

Thefindingsof thisstudy carry significant implicationsfor secondary school mathematicseducatorsand
curriculum devel opers.

»  Shiftin Pedagogy: Schoolsand teachersshould trangition from predominantly lecture-based ingtruction
to cooperativelearning strategieslikethe Jigsaw Technique. Thisrequiresprofessiona devel opment
focused on structuring complex content into i nterdependent modul es suitablefor thetechnique.

» Holistic Skill Development: The implementation of Jigsaw not only addresses mathematical
achievement but dso cultivatesessentia 21st-century skillssuch aseffective communi cation, respectful
disagreement, and peer mentorship, preparing studentsfor futureacademi c and professiond environments.

> Inclusivity: Giventhat cooperative methods have often proven effectivefor studentswho struggle
with traditiona teacher-centric approaches, the Jigsaw Technique offersamoreeguitableandinclusive
instructiond path for diverse student popul ations.

CONCLUSION

Based on arigorous experimenta design and statistica anaysis, this study concludesthat the Jigsaw
Cooperative Learning Techniqueis significantly moreeffectivethan the Traditional Instructional Methodin
enhancing the mathematical achievement of secondary school students. Therobust evidence supportsthe
adoption of Jigsaw asatransformativeand high-impact pedagogica strategy for improving academic outcomes
inmathematics.

Limitations

Whilethefindingsof thisstudy robustly support the effectivenessof the Jigsaw Techniquein enhancing
mathematical achievement, the research isconstrained by several limitationsthat merit considerationin
interpreting theresultsand planning future studies.

»  Group SizeCongtraints: Thesamplesizeof 40 students (20 per group) isrelatively smal. Whilethe
resultswere statistically significant, alarger, morediverse sampl e across multiple schoolswould be
necessary to increase confidencein the broader applicability (generdizability) of thefindings.

»  TimeResource Dependency : Implementing the Jigsaw Technique required aspecific, dedicated
block of instructiona time. The effectivenessreported may be partialy dueto the structured novelty
and focused classtime, which may not be replicable when teachersfacetypical curriculum pressures
and time constraintsin astandard school year

»  Subjective Peer-Teaching Quality : The successof the Jigsaw Technique dependscritically onthe
quality of the peer instruction provided by the student “experts.” The study did not formally measure
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the congistency or pedagogica effectivenessof the students acting asteachers. Low achievementin
some cases may be dueto poor peer-teaching, not afailureof theoveral Jigsaw modd.

Teacher Resource Constraintsand Subjective Prepar ation: Theimplementation of the Jigsaw
Techniquerequiressignificantly more preparation timefrom theinstructor than traditional teaching.
Specifically, the content must be carefully segmented, and individual Lesson Transcriptsor materias
must be meticuloudy designed to ensureinterdependence and balanced difficulty. Thisrequired a
subjectiveinvestment of time and resources by theteacher/researcher. A redistic limitationisthat this
level of dedicated, resource-intens ve preparation may be unsustainablefor abusy teacher coveringan
entirecurriculum, suggesting thet itslarge-scd e, |ong-term appli cati on may bechdlenging without sysemic
ingtitutiona support.

Suggestions

>

>

Future research should addressthefollowing:

Investigate thelong-term impact of the Jigsaw Technique on mathematical retention and performance
in subsequent academic years.

Exploretheeffect of the Jigsaw Technique on related vari abl essuch as math anxi ety, self-efficacy, and
attitudetowards mathematics.

Conduct acomparative study of the Jigsaw Technique against other cooperativelearning models(e.g.,
Student- Teams-A chievement Divisions, Team-Games-Tournament) to determine optimal strategy
sdection.

Test the Method in Other Subjects to determine if the Jigsaw Technique’s benefits are exclusive to
mathematics or transferabl e across the curriculum, the method should berigorously tested in other
demanding secondary school subjects, such as Science or History. This will establish the technique’s
potentia asauniversaly effectiveinstructiona tool
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