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Abstract

This study compared the effect of gamified
and non-gamified teaching methods on self-
regulated learning among 90 Class I X students.
The experimental group received gamified
instruction in Mathematics for two months, while
the control group received traditional instruction.
At the completion of the treatment, both groups
were assessed by administering Self-regulated
Learning scale. Post-test analysisreveal ed that the
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to GenerationAlpha, digitd nativesborn between 2010
and 2025. There’s a growing emphasis on creating
engaging, interactive educationa experiencestailored to post-modern learners.

Inthiscontext, self-regulationisemerging asavitd learning skill, enabling learnerstodirect their own
learning process. Gamification has been identified as a potential strategy for enhancing students’ self-regulation.
Research suggeststhat gamification can be an effective tool for devel oping self-regulation skills, leading to
improved educational outcomes. However, there’s limited empirical research on gamified pedagogical
goproachesinthelndian context. Thisstudy aimsto fill thisknowledge gap by comparing the effectiveness of
gamified and non-gamifiedinstructiond methodsin promoting salf-regulated learning.

Theoretical Background
Gamification

Deterding etal. (2011) defined gamification as “the use of game design elements in non-game contexts”
to encourage desired behaviors. Thisapproach usesgamefeatureslike points, badges, and leaderboardsto
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boost motivation and engagement. In thisstudy, Khan Academy, agamified learning platform, wasused to
teach Class| X studentsmathematica concepts. Theinterventionincluded video lessons, interactive exercises,
guizzes, and unit tests, allowing studentsto earn mastery points, badges, and rewards. The Personalized
Learning Dashboard tracked progress, provided red -timefeedback, and facilitated active engagement with
learning materids. Studentsearned virtua rewardsand badges upon compl eting math lessonsor demonstrating
mastery over specific concepts.
Roleof Gamification in Fostering Self-regulated L earning

In today’s fast-paced world, self-regulated learners excel by taking charge of their education, becoming
morereslient and adaptable. Gamification boostssdf-regulation by increasing motivation, providingastructured
learning environment, enhand ng engagement, and offering immedi atefeedback. Acoordingto Sdf-Determination
Theory (SDT), gamification satisfies core psychol ogical needs - competence, autonomy, and rel atedness-
making it apotent tool for boosting saf-regulated | earning outcomes.

Theor etical Foundation for Self-regulation in Gamification

Sdlf-regulation of learning involves students actively managing their educationa activitiesto achieve
academicgods AccordingtoWinne(2016), itinvolvesgoa setting, strategy employment, progressmonitoring,
and outcome reflection. Pintrich (2000) defines self-regulated learning as “an active, constructive process
whereby |learners set god sfor their learning and then attempt to monitor, regul ate, and control their cognition,
motivation, and behaviour, guided and constrained by their goals and the contextual features of their
environment”.

Social Cognitive Theory of Bandura

The Socia Cognitive Theory (SCT) by Albert Banduraemphasi zes self-regul atory mechanismslike
self-observation and self-evaluation in learning. Key componentsinclude self-efficacy, self-regulation,
observationd |learning, and reinforcement, which facilitatelearning and behavior changethrough theinterplay
of persond, behaviora, and environmental factors.

Review of Related Literature

Recent studies explored gamification’s impact on self-regulated learning (SRL). Alhalafawy & Zaki
(2022) found Digitd Platform-Based Gamification (DPBG) significantly enhanced SRL skillsamong tenth-
grade students. Capuno (2023) showed Quizizz, agamified formative assessment tool, positively impacted
test scoresviaimproved SRL. Chang et d. (2023) found Kahoot enhanced sdlf-regulation inlearning. Ngjmi
(2023) discovered gamification-based flipped classrooms significantly enhanced SRL skillsand educational
resilience. Zhao et d. (2023) reved ed aself-regul ated gamified VR learning system improved performance,
engagement, and self-regulation. Opri’ et al. (2024) found gamification boosted motivation but decreased
some self-regul ated processes.

While studies suggest gamified instructional approaches develop SRLskills, there’s a scarcity of empirical
research systematically evaluating gamification’s impact on self-regulation, especially in India. This study aims
toinvestigatethe potentia benefits of gamified teaching methodsin promoting SRL skillscompared to non-
gamified approaches.

Rationale of the Study

The 21st-century learning landscape requiresindividualized and sel f-directed | earning experiences.
Understanding self-regulation’simpact on learning is crucial for tailored educational experiences. While gamified
pedagogica approaches show potentia, empirical research supporting their effectivenessin promoting self-
regulated learningislimited, especidly inIndian educationa settings. Thisstudy aimed to bridgethisknowledge
gap by exploring theeffect of gamified and non-gamified teaching methods on sdf-regulated learning, providing
ingghtsinto designing effective pedagogica strategies.
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Satement of Problem
A Comparative Study of Sdlf-Regulated Learningin Non-Gamified and Gamified Teaching M ethods.

Research Questions
1. Doesgamifiedteaching method lead toimproved Self-regulated | earning compared to non-gamified
teaching method?
2. Dodemographic characteristics, specifically gender moderatetherel ationship between non-gamified
teaching method and Self-regulated Learning?
3. Dodemographic characteristics, specifica ly gender moderate the rel ationship between gamified teaching
method and Self-regul ated Learning?
Objectives
1. Toexaminethedifferencein Sdf-regulated|earning between non-gamified and gamified teaching methods.
2. Toexplore whether Self-regulated learning varies over demographic groups — gender in response to

non-gamified approach.
3. Toexamine whether Self-regulated learning varies over demographic groups — gender in response to
gamified gpproach.
Hypotheses
H - Thereisno significant difference between the mean of Self-regulated |earning scores of non-gamified and
gamified teaching methods.

H - Thereisno significant difference between themean of Self-regulated learning scores of femaeand mae
studentstaught through non-gamified teaching method.

H . Thereisnosignificant difference between themean of Self-regulated learning scores of femaeand mae
studentstaught through gamified teaching method.

Operational Definition of Key Terms

Toensureclarity and precision, theinvestigators provided operationa definitionsof key termsusedin
thestudy asfollows:

Gamified Teaching M ethod

Gamified Teaching Method (GTM) is defined as the systematic integration of gamification elements —
namely, point systems, multiple attempt options, personalized suggestions, virtual rewards, and immediate
feedback — into instructional methods for teaching mathematical concepts aligned with the NCERT Curriculum
for Class1X. Inthisstudy, theinvestigators employed the Khan Academy gamified platform asthe primary
tool for implementing GTM during theexperimenta phase.
Non-Gamified Teaching Method

The Non-Gamified Teaching Method (NGTM) refersto traditional instructional methods used for
teaching mathemati cs, characterized by chak-and-talk methodol ogy, textbook-based |earning, and teacher-
led discussions. Thisapproach emphasizes structured content ddlivery and direct knowledgetransfer, without
theincorporation of gamificationfestures.
Self-Regulated L ear ning

Asper Guptaand Mehtani (2017), thisstudy defines Self-Regulated Learning asamultidimensiona
construct encompassing six key dimensions. self-awareness, planning and goa -setting, self-monitoring, self-
control, self-eval uation, and self-modification.
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M ethodology
Population and Sampling

Thisstudy focused on 4000 secondary school students across 12 CB SE-affiliated schoolsin Raigarh,
India. A two-stage sampling strategy was used: St. Teresa’s Convent School was purposively selected, and
then 2 intact classes of 45 studentseach (Class|X, aged 14-16) wererandomly assigned to experimental or
control groups, totaing90 participants.
Rationalefor Sampling Srategy and Samplesize

A single school was purposively sdected for a2-month gamified intervention with Class1X students.
Two intact classes (45 students each, total n=90) were randomly chosen. In Socia Science research,
experimentd investigationsfrequently involvethesd ection of intact groupsfrom naturdistic settings, giventhat
random alocation of participantsto treatment conditionsmay not be practicable (Sansanwal, 2020). Despite
being relatively small, the sample size is considered adequate for experimental research objectives
(Cohen et al., 2007).

Variables

Thispaper investigated the associ ation between pedagogica approachesand Sdf-regulated learning,
takinginto account the demographic variable of gender. Thevariablesutilized inthisinvestigation were:

I ndependent Variable: Pedagogica gpproach, which comprised twolevels: Gamified Teaching Method
and Non-Gamified Teaching M ethod.

Dependent Variable: Self-Regulated Learning, a multidimensional construct comprises of six
dimensions. sdf-awareness, planning and goa-setting, sef-monitoring, saf-control, self-eva uationand sdf-
modification (Gupta& Mehtani, 2017).

DemographicVariable: Gender, classified into two categories: Maeand Female.

Research Design

Theresearch utilized aquasi-experimental designincorporating aposttest-only control group design.

The experimenta group underwent agamifiedingtructiond intervention, whereasthe control group received

conventiond ingtruction. A comparison wasconducted at asingular pogt-intervention evauaion point, facilitating
adirect assessment of the intervention’s impact while reducing potential biases and confounding variables.

Tools

The Sdlf-Regulated Learning Scale (SRLS-GMMD), developed by Guptaand Mehtani (2017), was
used to measure Self-Regul ated L earning. The scae demonstrated high reliability (a=.982) and validity. This
self-report measure utilized afive-point Likert Scale, comprising 48 itemsdistributed acrosssix dimensions:
sdf-awareness, planning and god-setting, self-monitoring, self-control, self-eva uation and sdf-modification.
Respondentsrated their agreement with each statement on afive-point continuum: Strongly Disagree, Disagree,
Undecided, Agreeor Strongly Agree. Thisscale provided acomprehens ve understanding of Self-regulated
Learning.

Experimental I ntervention

The experimental group (n = 45) underwent a two-month gamified pedagogical interventionin
Mathematicsutilizing Khan Academy, aweb-based and mobile platform. Khan Academy enabl ed sl f-paced
learning through video lessons, practice exercises, and qui zzes, incorporating gamification eementssuch as
rewards, badges, points, immediate feedback, and progresstracking. Thisinteractive approach motivated
sudentsto pers st inpracticing and refining their skills, concurrently enhancing their overal learning experience.
Conversdly, thecontrol group (n=45) received traditiond instruction on identical subject matter and topicsfor
thesameduration. Following thetwo-monthintervention, both groupswere assessed to eva uate Sdlf-regul ated
learning using the Self-regulated Learning Scal e, and resultant datawere gathered for subsequent andlysis.
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Procedure of Data Collection

Theresearchers chose aco-educational CBSE school in Raigarh city, secured requisite permissions,
and assured theauthority that dl ethica cond derationswoul d be addressed during the two-month experimental
investigation and datacollection. Two intact classeswererandomly chosen and al ocated to either the Control
Group or the Experimenta Group. The Experimental Group received agamifiedintervention utilizing Khan
Academy, wherein mathematical conceptsaligned with the ClassIX NCERT curriculum weretaught. In
contrast, the Control Group received conventional instruction onthe samemathemeatical conceptsemploying
the chalk-and-talk method and textbook-based | earning. Subsequent to the two-month intervention, both
groups underwent aposttest utilizing the Sdf-regulated Learning Scd e (SRLS-GMMD). The post-test scores
were compiled and anayzed using IBM SPSS Statistics 21.

Results and Discussion

Comparison of mean of Self-regulated lear ning scor es of non-gamified and gamified teaching
methods.

Inthefirst objective, themean of Self-regulated learning scores of non-gamified and gamified teaching
methodswere compared. Thereweretwo leve s of teaching method, namely, non-gamified and gamified. A t-
test wasemployed to statistically analyzethe data, and Table 1 presentsthefindings.

Table1: Teaching Method -wiseN, Mean, SD, and t-val ues of Self-regulated learning

Category Teaching Method N | Mean SD | Df | t-value | Remark
Control Group Non-gamified Approach | 45 | 149.87 | 39.59

: . 88| 558 | p<0.01
Experimental Group | Gamified Approach 45 | 186.27 | 18.70

Table 1 makesit clear that theresulting t-valueis5.58, which, with df =88, isstatisticaly Sgnificant at
thep<0.01leve. Self-regulated learning of gamified and non-gamified teaching methods has considerably
different mean scores, asdemonstrated by this. Therefore, the null hypothes sstating that thereisno significant
differenceinthemean scoresof Self-Regulated Learning between gamified and non-gamified teaching methods
isrejected. Additionally, the average scorefor Self-regul ated learning of the gamified teaching methodis
186.27, whichissubstantidly higher than the averagefor thenon-gamified teaching methods, whichis 149.87.
Therefore, compared to the non-gamified pedagogical approach, the gamified pedagogica approachismore
successful at guarantee ng the Self-regul ated learning.

Comparison of mean of Self-regulated lear ning scor es of female and male studentstaught
thr ough non-gamified teaching method

In the second objective, the average Self-Regul ated L earning scores of femal e versus mal e students
taught through gamified pedagogical approach were compared. Thereweretwo levelsof gender, namely,
femaeand mde. Thedataunderwent t-test anaysisto determine statisticaly significant differences, and Table
2 presentsthefindings.

Table2: Gender-wiseN, Mean, SD, and t-va uesof Self-regulated |earning of Non-Gamified Teaching

Method
Gender | N M ean SD Df | t-value | Remark
Femae | 24 | 146.62 | 41.25 Not
Made | 21 | 15357 | 3827 | © | 098 | ggnificant

Table2 showsthat the cal culated t-value of 0.583isnot statistically significant. Thus, femaleand male
studentstaught using anon-gamified pedagogica techniqueshowed no significant differenceintheir mean
Sdf-Regulated Learning scores. Therefore, the null hypothesisstating no significant differencein mean Self-
Regulated L earning scores between femal e and mal e students taught using anon-gamified method isnot
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disproved. Thus, femad eand maestudentstaught us ng anon-gamified method exhibited smilar level sof Sdf-
Regulated Learning.

Comparison of mean of Self-regulated lear ning scor es of female and male studentstaught
through Gamified teaching method.

Inthethird objective, theaverage of Self-regulated learning scores of fema e and mal e studentstaught
through Gamified teaching method were compared. Thereweretwo levelsof gender, namely, femaleand
male. A t-test was employed to statistically andyzethe data, and Table 3 presentsthefindings.

Table 3: Gender-wiseN, Mean, SD, and t-values of Self-regul ated |earning of Gamified Teaching Method
Gender | N Mean SD | Df | t-value | Remark
Female | 23 | 185.00 | 18.66 Not

Made | 22| 18750 |1907| * | 941 | ggnificant

Table 3 showsthat the cal culated t-value of 0.461 isnot statistically significant. It indicatesthat female
and ma e studentstaught using aGamified pedagogica gpproach had smilar mean Self-Regulated Learning
scores. Therefore, it isnot necessary to reject the null hypothesis, which statesthat thereisno discernible
difference between the mean Self-Regul ated L earning scores of femae and md e pupil staught usngaGamified
teaching method. Therefore, it can be claimed that both femal e and mal e tudents who weretaught using a
Gamified pedagogicd techniqueexhibit sameleve of Sdlf-regulated learning.

Conclusion

The study’s findings derived from the statistical analysis of posttest data, revealed that gamified pedagogical
methods substantialy enhance Self-regul ated | earning in comparison to non-gamified pedagogica methods,
with amean score of 186.27 versus 149.87. The outcomes emphasi ze the influence of gamificationin
transforming learning experiences by fostering self-regul ated | earning. Thisoutcomeisconsonant with extant
research emphasizing gamification’s potential to render learning experiences more personalized and self-
directed. Significantly, the study also ascertained that Self-regulated | earning was not moderated by gender,
with both mal eand fema el earnersexhibiting comparabl e responsesto gamified and non-gamified approaches.

The study’s outcomes possess substantial educational implications, underscoring the significance of
pedagogica innovation, educator training, and policy restructuring. Giventhedigita nativenessof contemporary
students, gamified educational experiences can serve asa potent instructional tool for the 21st century,
augmenting reasoning capabilities, digitd literacy, and adaptability skills. By harnessing gamification, educators
can moreeffectively engage and motivate students, thereby preparing them for themodern workforce. This
investigation addsto thegrowing body of research substantiating the benefits of technol ogy-enhanced learning
and gamificationineducation, furnishing va uable perspectivesfor educatorsand policymakers.

Limitations and Future Research

Despitethefact that the current experimental research supported the beneficial effects of gamified
teaching methodsinimproving Sdf-regulated learning, there are certain limitationswhich need to bededt with
in future research. The study’s intervention period lasted only two months, which is not long enough to evaluate
the impact. Both, the method’s novelty and its brief use may have contributed to the favourable outcome. The
researchers can evaluate the treatment’s effects in all respects if the duration is extended. The present study
solely took into account the intervention’s posttest results and used a posttest only control group design. The
useof apretest-posttest control group design, extended duration, and eval uation of pretest scorescould all
be advantageousfor future studies. To broaden the applicability of theseresults, further studiescould explore
theeffectivenessof gamified pedagogicd toolsin promoting Self-regul ated | earning across diverseeducationa
contexts, subjects, and age groups.
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