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Albsiract

Thiz smid ed to determine the impact of game-hased movement activitiss on learning imerncst i phoysical
fitzsa, It emploved o guantitative § cscripdive approach using & ond-groip prefest-postiest design, The popmi lstion
gonsisted of 35 fourth-grade stadents, and the sample was seleciad using purposive sampling: specifically, the
study parbicipants were fourth-grade students fram Pandanwang: Stabe Elementary Schaol. Physieal fitnes was
measured nsing a five-item feld test batery (bady compesition, Aexibility; shdomingl muiscle endurance, amm
muscle strength, and cardiorespiratory endurance), with rsults claszificd acconding o estabbished nonns. Leaming
inberest wos asscesad viaa questionnaire covering four indicabors: (11 aitention 1o leaming materiol, (2} interest in
the assipmied activities, | 1) persy eramnce in participating in activities, and (£ active imvelvement during the learming
process: a |- rabing scale was wed For cach indicator. Data snalysis mvolved desoripbive stabistics and hypothesis
testing wsig & paired-samples =test o examine differences Between pre-test and post-test results. The paired-
zamples -les revealsd o significamcs level of = (008, Endicating tprovemenns i bod plysical fitness (reaching
the “pooil” category b mnd lemning interest (resching the "high® category |, Physical fitnesss sesults showed o =hifi
e the "goad” cotegory, with mitial aawl final axsees figures of 7.2% and 291 %, respectively, Dt on leaming
imberes also indicated o hagh category, wath LR LRYS i tlee precbesd and 54 5% in ihe posiedd. |n concluwsion, fhé
sudy demonsirstes that game-hased mesvemand activities influeence leaming inberest and physical Tomese I s
recommended that Plygsical Edwcation (PE) instruction at the clementary school level incompomies game-hased
activities, given that elomentany students natumlly enjoy movement and play.

o Goarmy Hakcl Chysicel sty beanwng incertt Stimeest Piea
INTRODUCTION

Physical cducation (PE) is an essential component of elementary education because it
contributes 1o children’s physical development, motor competence, health awareness, and
social development. Through structured physical activities, students have opporfunitics 1o
develop physical fness, acquire movement skills, and understand the importance of
maintaining an active and healthy lifestyle. Effective PE instruction should therefore provide
learning experiences that accommodate children's developmental characteristics while
encouraging achive participation and meamngful engagement, In elementary schools, the

El:n.u Lodmd Jourmal of Physical Bducation | Volene 6 | lsmae X | 2004 | Poge 8392 [&3




Mla‘awif, L Setvawan., B, & Prodasg, BW
Enhnncimg lesming interest amd physical fitnes grough game-based physical activeies among
clemestary school studenss

selection of appropriate teaching stratcgics is particularly imponant because leaming activitics
need to be accessible, enjovable, and relevant to students™ needs { Arilubung et al., 2024),

Physical fitness is one of the important outcomes of PE and reflects students” capacity
to perform physical activities effectively. Components of physical fitness, including muscular
endurance, flexibility, and cardiorespiratory endurance, contribute to children’s ability to
participate in various phvsical activities. Previous research has examined phyaical fithess and
anthrapomernc characteristics among school-aged children, highlighting the imporance of
mssesging students” physical condition during their development (Emeljanovas et al., 2020;
Maisaroh ¢t al., 2020), Furthermore, physical fitness, nutritional status, and lcaming motivation
have becn investigated m relation to students™ PE lcaming outcomes (Kapei & Winarno, 2022;
Osrita et al. 2020) These findings underscore the importance of considering physical and
motvatonal factors when designing PE leaming experiences. However, physical fimess alone
does not fully represent the quality of students’ leamning experiences, as their willingness to
participate and interest in leaming are ako important congiderations.

Leaming interest is an important factor in studenms’ engagement in educational
activities, Students who are mterested in learning are more likely to pay atention 1o
instructional tasks, participate actively, and respond positively to leaming expenences. In PE,
learming interest may be particularly important because studems are expected to engage directly
in movement-based activities mather than rely exclusively on verbal instruction or classroom-
based tacks. Learning experiences that encourage enjoyvment, participation, and interaction may
therefore help teachers create a more engaging leaming environment. Research on game-based
learning in PE has highlighted the potential of games to shape students’ leaming experiences
and support active participation (Culajara, 2022), Similardy, studies examining game-hbased
activities and traditional cames have explored their potenial 1o improve studenis™ inferest in
PE. although the findings should be interpreted in relation to the specific participants and
instructional contexts investigated (Firnanda et al., 2026; Yuliana et al., 2024).

Despite the importance of physical fitness and lcaming interest, implementing
effective PE instruction in elementary schools remains o challenge. Learning activities that
provide limited opporunities for movement, interaction, and enjoyment may not adequately
accommandate the characteristics of young leamers. Consequently. students may participate less
actively or demonstrate himited enthusinsm during PE lessons, A teaching approach that
integrates games and physical movemeni may ofTer a practical alternative because it combines
physical engagement with enjoyable and purposeful learning experiences. Previous research
has explored active and creative learning strategics in elementary school PE, as well as game-
based approaches designed to support students’ engagement in physical education {Arilubung
et al., 2024; Culajara, 2022). Rescarch on physical activity interventions has alse examined
their porential to improve students” physical fitness (Han et al., 2021). Nevertheless, the effects
of specific interventions depend on their design, duration, implementation, and the
characteristics of the participating students.

Although previous studies have exammned game-based learning, physical fitness, and
students” imerest in PE, these outcomes have often been investigated separately or in different
educational contexts, There remains & need for mesearch that examines changes in physical
fitness and leaming imterest simultaneously following a structured game-based physical activiry
intervention among ¢lementary school students. Investigating both outcomes within the same
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study may provide a more comprehensive understanding of the potential contribution of game-
based activities to PE leaming, encompassing both physical and affective dimensions. This
approach is particulardy relevant for elementary education, where effective instruction should
encourage the development of physical capabiliies while fostenng positive learning
CXPCACTICES.

Therefore, this. study aimed o examine chonges in physical fitness and learning
interest among fourth-grade students at Pandanwangi Public Elementary School following an
eight-woek game-based physical achivity intervention. Using a one-group pre-test—post-test
quasi-experimental design, the study compared students’ physical fitness and lcamning interest
before and after the imervention. It was hypothesized that students would demonstrate higher
physical fimess scores and greater learning interest following participation in the program. By
examining these two outcomes concurrently. this soudy seeks o provide praciical avidence o
inform the development of engaging and physically active PE instruction in clementary schools.

METHODS

Heme Design

is study emploved a quantitative approach wsing a quasi-experimental design with a
one-group pre-test-post-test design. No control group was included. The study aimed to
examine changes in students’ physical fitness and leaming interest following an intervention
involving game-lased physical acovities, Measurements were conducted before and afier the
intervention w identify differences in the outcome variables,
Particimnis

The study population consisted of 55 fourth-grade students. Participants were selected
using purposive sampling based on the characieristics and suitability of the students for the
research objectives. The parnticipants were fourth-grade s » at Pandanwangi Public
Elementary School, which served as the research site. The final sample consisied of students
who met the established inclusion criteria.

Insfrimenis

Twa instruments were used w collect data on students’ physical Mtness and learning
interesl, Physical filness was assessed using several physical fitness tests, including baody
weight, height, and body mass index {BMI) to assess anthropometnic characteristics; the Sitand
Feach test to messure flexibility; the 60-second sit-up test to asscss abdommal muscle
endurance; the modified pull-up test to measure arm muscle strength; and the 20-meter
muliistage shuttle run 1est 1o assess cardiorespiratory endurance (Emeljanovas eral.. 2020). The
test resulis were classified according to established assessment nomms.

Leamning interest was measured using a questionnaire comprsing four indicators: (1)
attention e the leaming material, (2} interest in the assigned activities, (3} determination o
participate in the activities, and (4} active involvement during the leaming process (Darajar &
Sepliadi, 2026), These mdicators were used 10 sssess students” interest and engagement in
physical education leaming activities.

Y

rescarch was conducted through three main stages; pre-test, mtervention, and post-
Iest. First, a pre-est was administered o assess students” haseline physical fimess and learning
mnterest before the mtervention. Second, students participated in game-based physical activities
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intcgrated into physical education lessons over eight weeks, with one T-minute instructional
segsion per week. The activities were designed to provide engaging and active leaming
expenences through pomes. Third, & post-test was administered uging the same instruments o
measure changes in physical fitness and learming interest followmg the intervention. The pre-
test and post-test results were subsequently compared 1o evaluate changes in the measurcd
variables.

Dt Awirlysis

Data were analyzed using deseriptive and inferential statistics. Descriptive statistics were
used to marize students’ pre-test and post-test scores for physical fitness and lcaming
interesl, A paired-samples -test was conducted to determine whether statistically significant
differences existed between pre-test and post-test scores [ollowing the intervention. The
analysis was performed by comparing the scores obtamed before and after the eight-week
program. Statistical significance was determined based on the p-value, using a significance
level of 05,

Catatan metodologis Sebelum naskah dikinm ke jumal, pastikan jumlah sampel akhir
dinyatakan secara eksplisit karema populasi 35 siswa ridak otomatis berarti seluruh siswa
menjadi sampel. Selain itu, laporkan hasil uji normalitas dan ukuran cfek (effect size, misalnya
Cohen’s d) jika tersedia. Karena penelitian tidak menggunakan kelompok kontrol, imterpretasi
hasil scbaiknya berfokus pada perubaban scbelum dan  sesudah  imtervensi, bukan
menyimpulkan hubungan sebab-akibat secara defininf.

RESLILTS

%‘lt‘ results of the study present the descniptive enalysis of physical fitness and leaming
intcrest among fourth-grade students at Pandanwangi Public Elementary School before and
afier the implementation of game-based physical activities. The data were obtained through
pre-test and post-test assessments involving 35 sudents. Physical fitness was assessed using
several physical fitness components, while learning interest was measured using a
questionnaire. The results are presented in Table 1, which summarizes the frequency and
percentage of students across five categories, ranging from very low 1o very high, for both
variables before and afier the intervention,

Table 1. Descrptive Results of Physical Fitness and Leaming Interest Before and After the

. . Intcrvention .
sical Fitness Physical Fitness Learning Interest Learning Interesd

Cakegery e-test, n (%) Posi-test, n (%) Pre-test, n (%) Post-test, n (%)
;“g’; O (0.0%) 0 0.0 O (.0%) 0 {0.0%)
High 4(7.3%) 16 {29.1%}) 10 (18.2%) 30 {54.5%)

floderane 2T {49, 1% 28050, %u) 35 (03.6%) 15 (27.3%)
Low 24441 6%} 120,080k 10 (18.2%) 1018 2%)
Varw

= A [N R LR & (00" 0%
Law (A (L) (0%} (RN
Tadal S5 (10056 S5 (100G ) S5 (100mGsy S5 (100%)

The descriptive results indicate |mpm1.r:mmlsq baoth physical fitness and learning
interest following the intervention. For physical fitness, the proportion of students in the high

Erru: Lodmd Jourmal of Physical Bducation | Violwme 6 | lesoc 2 | 20346 | Pege 8292 [&%]




Mla‘awif, L Setvawan., B, & Prodasg, BW
Enhuncieg leaming interest amd physical fitnes grough game-based phy sical activeies among
clemestary school studenss

category increascd from 7.3% al pre-test to 249.1% at post-test, while the proportion in the low
catepory decreased from 43.6% to 20.0%. For leaming interest, the proporiigs of studenis in
the high category increased from 18.2% to 54.53%, whereas the proportion in the moderate
category decreased from 63.6% fo 273%. These findings suggesi positive shifts in the
categorical distmbutions of physical fitness and learming intercst after the game-based physical
setivity intervention. However, inferential statistical analysis is required 10 determine whether
the observed changes were statistically significani,
Table 2. Descriptive Statistics
M Ainimum  Maximuom M can Stil. Deviation

Pre_Physical Fitness 55 1] 19 1385 2.36
Post_Physical Fitness 53 11 20 1610 2.67
Pre Learming Interest 55 47 il 52.60 262
Post Leaming Interest 55 549 £l T2.83 4.75

Table 2 presents descniptive statistics for the pre-test physical fitness data, showing N
=55, min = 1 0.00, max = 1900, mean = 13 .85, and standard deviation = 2.36031. For the post-
test data, N = 35, min = 114, max = 20,0, mean = 1611, and standard deviation = 267526,
Whereas for the pre-test data on learning interest, N = 35, min = 47,00, max = 6100, mean =
52.0, and standard deviation = 2.62185, For the post-test data, N = 55, min = 59.00, max =
B1.00, mean = 728364, and standard deviation = 475225,

Table 3, Percentage

Variahle Mean Pre Mean Post Percentage
ifference
Physical Fitness 13.85 [6.11] 225 16,27%
Leamning Interest 5260 T2 84 20,24 3EA47%

The results of the descriptive analysis show an increase in average physical fitness from
1385 w 16,11, representing a 1627% increase. Meamwhile, the average level of interest in
learming increased from 52,60 to 7284, representing a 38 47% imcrease.

Table 4. Nommality Test of Physical Fitness

Shapiro-Wilk
Statistic df Sig.
Pre_Physical Fitness 632 55 AL
Post Physical Fitness A6 55 (il

..-"anlitytest was conducted using the Shapiro- Wilk test, with the p-value for the pre-
test beingdd (81> 0.05 and for the post-test’s p-value being 0.063 = 005, suggestung that the
data from the pre-test and post-test are nomally distributed.

Tahle 5. Normality Test of Learmning Interest

Shapiro-Wilk
R Statistic dr Sig,
Pre Leamming Interest a47 55 A7
Post Leamning Interest 943 55 BT

Table 8 pmsmaisge resulis of the Shapiro-Wilk normality test. The significance values
for the pretest (0.171) and the posttest (0. 166) are both greater than 0.03; therefore, the data
from the pretest and postiest are nommally distributed.
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Table 6. Homogencity Test of Physical Finess

Levene Statistic  df] di2 S,
Pre Physical Fitness 1.633 7 42 153
Post_Physical Fitness Hd2 7 42 T4

Based on the analysis results, the signaficance value for the pretest fitness test was
.153 = 0.05, and for the posttest was (.719 = (.05, It can be concluded that the variance of
the data in both the pretest and posticst fitness tests 18 homogencous.,
Table 7. Homogeneity Test of Leaming Interest

. Levene Statistic  df] dfl Sig.
Pre Leaming Interest 1.654 8 45 136
Post Leamning Interest AOR6 " A5 And

The results of the analysis show that the significance values for both the pretest and
postiest measures of lcaming interest are greater than 0.05, with (L1306 for the pre-lcaming
interest and 0.460 for the post-learning interest. Thus, it can be concluded that the variances of
the pretest and postiest dara on learming interest are homogeneous.

Table 8. Paired Samples t-Test Physical Fitness and Learning Interest

Paired Differences

- oo B T Dr Sig  Note
Pair Mean Deviation Lower Upper
Physical 5 ¢ 1.99 1.7 279 B39 54 000  difference
Fitness
Leaming i = 3 :
sl S - 5.40) IRT7T 2169 27745 54 00D  difference

Blased on the data in Tahle 11, 5t can be concluded that this t-test indicates an effect of
game-based physical activity on students’ interest in learning and physical fitness, given the
significance level of < 005 I emphasised that game-based physical activity influences
students” interest in learning and physical fitness. Moreover, the analysis of physical fitness
data from the pre-test and post-test results also showed an increase in the “pood™ category from
7.2% to 29.1%, while the analysis of leaming interest in the “high™ catepory increased from
18, 18% to 54.5%., Therefore, it can be concluded that the intervention produced changes that
contributed 1o improvements in phivsical fitness and leaming inferest.

DISCUSSION

Based on the research t'lndings.lane implementation of game-based phvsical activities
has a positive effect on elementary school students” interest in learming and physical fitness.
Descriptively, the average physical fitness score increased from 1385 10 (611, whm
average interest in learming score increased from 52,60 o 72,84 afier the intervention.
findings indicate that game-hased physical activities can create a more active, enjoyable, and
meaningful physical education learning experience, thereby increasing students” physical
activity and engagement in the leaming process. The pamred-sample -test revealed that the
:mlt: wete statistically significant at p-value <0.05 and showed an increase in physical fitness
i the “goad™ category and in learning interest in the “high”™ category. Therefore, implementing
games can enhance students’ engagement in physical activity and support the development of
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students who tend to enjoy piﬂwas:d activitics. it can be interpreted that there is & positive
effect from the implementation of game-based phvsical activities on students’ physical fitness
and nterest in leaming. According to a study by Firnanda et al. (2026), game-hased acovities
are effective m increasing students’ interest in Physical Education (PJIOK) lessons.
Furthermore, according to Sibero et al. (2024), the vse of games i Physical Education and
Health {PIOK ) instruction can increase elementary school students’ interest in leaming. When
a game-based learning approach is incorporated into PIOE activities, students leam through
meaningful and purposeful play; therefore, game-oriented leaming can enhance students”
interest in leaming, 1t is apparent that game-based lcaming 15 highly cffective in increasing
elementary school students” interest in physical education { Al-Adawiah, 2026), When students
have a high level of interest in physical education, they will enjoy leaming each topic during
instructional activities and will also concentrate on every ek (Firman et al., 2025},

In the learming process. enthusiasm and a high level of interest in learning can help
siudents beirer understand the material presented by educators during leaming activities (Syifa
& Rizal, 2024), Leaming interest, in this context, réfers i an individual"s conscious willingness
o learn.  Aji and Rahayu {20023 ) explain that learning mterest is correlated with the learning
process, since individuals engaging in leaming activities and instructional strategies integrated
with games foster students” learning interest, The implementation of game-based leaming can
cultivate students’ willingness to leam as well as provide an interactive and joyful leaming
eXpenence.

The use of fun physical activities can make students enthusiastic to participate n
learning and foster their interest to continuing learning {Angraing et al., 2024). In each learning
session, implementing game-based activities can ingrease students’ enthusiazm for participating
in phyvsical education classes and positively impact physical fitness; such game designs have
been proven effectiveggin focusing students™ attention, so game- physical activities can
improve components of physical fitness. The use of a game- based ing approach has been
proven ¢ffective in improving physical fitness levels (Samosir & Aditya, 2022). Every teacher
should incorporate games into the learning process, as they can have a significant impact on
physical finess; these pame-based agggvities have a positive effect in improving students”
physical finess {Salim et al., 202%). Fitness, defined as an individual's ability to perform
activities without excessive fatigue, enabling the human body to carry out daily activities
effectively and efficiently. has been shown to be improved through game-hased learning in
elementary school students (Yuliawan et al., 202 5).

Physical fitness is an important factor for school children, and fitness training can be
conducted to help them build physical strength and perform their schoolwork effectively
{Hasmara & Ma’'arif, 2022). Physical fitness improves through structured activitics, which
positively enhance blood flow 1o the braingnd support concentration and cognitive performance
during learning. Physical fitness can be defined a individual's capacity o perform daily
activitics optimally (Surfivah & Korniawan, 2023). Physical fitness is a person’s ability to camry
out daily moutines without causing fatigue (Putn er al., 2021) Good physical fitness is a
desirable condition for every individual in their daily leaming activities, as physical fiiness
Hays a crucial role in supporting daily activities, !"hy:ﬁnl fitness, therefore, refers o moderate
physical activity without fatigue. In other words, it is an individual“s ability to engage in daily
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activitics without becoming fatigued. while still having energy to tackle subscquent activitics,
and serves as a means of optimizing bodily functions to perform tasks effectively.

The practical implications of this study are that PE teachers can uilize game-based
movement activities as a lecaming strategy and an aliemative to stimulate students” inferest
PE, as well as foster a more active, collaborative, and student-centered leaming envirgnment.
Eventually, this will contribute 1o improving studeniz” physical fitness, thereby serving as a
foundation for developing mare innovative PE teaching materials tailored o the developmental
chamcteristics of elementary school students.

CONCLUSION

This study found significant improvements in physical fitness and learning interest
among  Tourth-grade  students  following an eight-week  pame-based  physical  activity
intervention. Physical fitness scores increased by 16.27%, while leaming interest scores
increased by 38 ATY (p< 001), These fgdings supgest that game-based physical activities may
be & promising approach to enhancing smdents’ physical fitness and engagement in physical
education. However, further research using @ randomized controlled design, a lanser and more
diverse sample, and longer follow-up periods 8 needed to confirm the effectiveness and
sustainability of these improvements.
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