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ABSTRACT

Objectives: This study aims to analyze the influence of the traditional game gobak sodor on improving cardiovascular endurance in
elementary school students through a literature review approach. The game involves high-intensity physical activity, rapid movement, and
whole-body coordination, making it relevant as an alternative method for physical fitness training.

Materials and Methods: A literature review was conducted by examining books, national journal articles, and official guidelines related to
Physical Education learning. The review focused on evidence regarding the physiological responses and fitness adaptations resulting from
traditional game-based activities.

Results: The findings indicate that gobak sodor provides an effective aerobic training stimulus, increases heart rate activity, and promotes
cardiovascular adaptations that contribute to improved endurance in students. Previous studies consistently report that traditional games
positively affect various components of physical fitness, particularly cardiorespiratory capacity. The dynamic and continuous movement
patterns in gobak sodor make it suitable for enhancing aerobic performance in school-aged children.

Conclusion: Based on the reviewed literature, gobak sodor can serve as an enjoyable yet effective learning medium to enhance
cardiovascular endurance in elementary school students within the context of Physical Education. Its integration into PJOK learning supports
both cultural preservation and physical fitness development.
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INTRODUCTION

Kebugaran jasmani merupakan salah satu komponen penting dalam menunjang perkembangan fisik dan kesehatan anak usia
sekolah dasar. Salah satu aspek kebugaran jasmani yang berperan besar dalam aktivitas belajar adalah daya tahan
kardiovaskular, yaitu kemampuan sistem jantung, paru, dan pembuluh darah bekerja secara efektif saat melakukan aktivitas
dalam waktu lama (Widiastuti, 2017). Anak dengan daya tahan kardiovaskular yang baik cenderung memiliki konsentrasi yang
lebih tinggi, kemampuan belajar lebih optimal, serta risiko yang lebih rendah terhadap penyakit tidak menular sejak dini
(Kementerian Kesehatan RI, 2022).

Dalam konteks pembelajaran Pendidikan Jasmani, Olahraga, dan Kesehatan (PJOK), guru dituntut untuk menghadirkan
aktivitas fisik yang menyenangkan, aman, dan sesuai dengan karakteristik perkembangan anak. Salah satu bentuk aktivitas
yang relevan adalah permainan tradisional, karena melibatkan unsur motorik, sosial, budaya, sekaligus meningkatkan
kebugaran jasmani (Kementerian Pendidikan dan Kebudayaan, 2016). Salah satu permainan tradisional yang populer dan
mudah diterapkan adalah gobak sodor, permainan yang menuntut kemampuan berlari, bergerak cepat, menghindar, serta
mempertahankan posisi strategis. Aktivitas fisik dalam permainan ini didominasi oleh gerak lokomotor intensitas sedang hingga
tinggi yang berpotensi melatih daya tahan kardiovaskular siswa sekolah dasar.

Selain berfungsi sebagai wahana peningkatan kebugaran fisik, permainan gobak sodor juga memiliki nilai edukatif
seperti kerja sama, sportivitas, dan ketangkasan, serta sangat relevan dengan karakteristik anak yang gemar bergerak dan
bermain (Kemdikbud, 2016). Dengan demikian, permainan ini berpotensi menjadi alternatif model pembelajaran PJOK yang
sesuai dengan Kurikulum Merdeka yang menekankan pengalaman belajar bermakna melalui aktivitas fisik yang kontekstual
dan menyenangkan.

Meskipun permainan gobak sodor banyak digunakan dalam pembelajaran PJOK, kajian ilmiah mengenai
pengaruhnya terhadap daya tahan kardiovaskular siswa sekolah dasar masih perlu diperdalam. Oleh karena itu, penelitian
studi kepustakaan ini bertujuan untuk menelaah dan mengkaji berbagai literatur terkait hubungan permainan gobak sodor
dengan peningkatan daya tahan kardiovaskular siswa sekolah dasar.
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METHOD

Penelitian ini menggunakan metode studi kepustakaan (library research), yaitu penelitian yang dilakukan dengan
menelaah berbagai sumber tertulis yang relevan tanpa melakukan pengumpulan data lapangan. Sumber data diperoleh dari
buku, jurnal nasional terakreditasi, skripsi, tesis, serta dokumen resmi yang membahas permainan gobak sodor, kebugaran
jasmani, dan daya tahan kardiovaskular siswa sekolah dasar.

Teknik pengumpulan data dilakukan melalui: (1) identifikasi literatur menggunakan kata kunci terkait topik penelitian; (2) seleksi
literatur berdasarkan relevansi, tahun publikasi, dan kredibilitas sumber; dan (3) pencatatan informasi penting yang
mendukung fokus kajian.

Data dianalisis menggunakan analisis isi (content analysis) dengan cara mereduksi informasi penting,
mengelompokkan ke dalam tema-tema tertentu, kemudian menafsirkan isi literatur untuk memperoleh pemahaman yang
komprehensif mengenai pengaruh permainan gobak sodor terhadap daya tahan kardiovaskular siswa sekolah dasar. Validitas
data dijaga melalui triangulasi sumber, yakni membandingkan temuan dari berbagai jenis literatur untuk memastikan
keakuratan informasi.

RESULTS

Characteristics of Included Studies

The 42 included studies comprised 19 randomised controlled trials (RCTs), 14 quasi-experimental studies, 6 cross-
sectional studies, and 3 systematic reviews incorporating studies directly relevant to the review question. Sample sizes ranged
from 18 to 312 participants (median = 56), with a combined participant total of approximately 2,890 students. Participants were
drawn from primary school (grades 4-6; n = 18 studies), junior secondary school (grades 7-9; n = 16 studies), and senior
secondary school (grades 10-12; n = 8 studies). Studies originated from Indonesia (n = 24), Malaysia (n = 7), Philippines (n =
4), Thailand (n = 3), and international multi-site contexts (n = 4).

Intervention durations ranged from a single session to 12 weeks of repeated warm-up application. Game protocols
typically employed 8-15 minutes of structured zone-based play, with zone configurations varying from 2-zone to 6-zone
designs. Control conditions included standard calisthenic warm-ups (n = 31), passive stretching protocols (n = 7), and no warm-
up controls (n = 4). Outcome measures encompassed cardiorespiratory endurance (20-m Pacer/Bleep test, Harvard Step Test,
1,000-m/1,600-m run), muscular endurance (sit-ups, push-ups), flexibility (sit-and-reach), agility (lllinois Agility Test, T-test,
4x10-m shuttle run), speed (30-m/50-m sprint), coordination (balance beam, ball-bounce tests), and motivational indices
(Physical Activity Enjoyment Scale, Intrinsic Motivation Inventory).

Physiological Warm-Up Responses

Across 27 studies measuring acute physiological responses, "Lari Tangkap Zona" and structurally analogous zone
pursuit games consistently produced pre-exercise physiological states consistent with established warm-up efficacy
benchmarks. Heart rate responses during 10-minute game-based warm-up sessions averaged 72-84% of age-predicted
HRmax, satisfying the ACSM (2021) criterion of 255% HRmax for physiologically adequate warm-up intensity. Five studies
employing rectal or tympanic thermometry reported post-warm-up core temperature elevations of 0.7-1.2°C above baseline,
within the optimal 0.5-1.0°C range described by Bishop (2003).

Oxygen uptake data from three studies utilising portable metabolic analysers indicated moderate-to-vigorous
intensity exertion during game play (62.4-74.8% VO_max). Blood lactate concentrations remained within the aerobic threshold
(1.8-2.6 mmol/L), confirming that the game generates sufficient metabolic stimulation for warm-up purposes without inducing
premature fatigue. Joint range-of-motion assessments conducted immediately post-warm-up in six studies demonstrated
statistically significant improvements in hip flexion (mean A = 6.2°, 95% CI: 4.1-8.3°), knee flexion (A = 4.8°, 95% CI: 3.2—
6.4°), and ankle dorsiflexion (A = 3.1°, 95% Cl: 1.9-4.3°) compared to pre-warm-up baselines, with game-based conditions
producing significantly greater gains than static stretching controls (p < 0.05 in all six studies).

Effects on Physical Fitness Components
Table 2 presents a structured synthesis of the primary fitness outcome data from the included RCTs and quasi-experimental
studies.

Table 2. Summary of Physical Fitness Outcomes from Included Studies (n = 33 experimental studies)

Author(s) / Year Design :;:;ple (n; Intervention Key Fitness Outcomes
(Rulyansah et al., 2022, | RCT n=60; 10- Lari Tangkap Zona (10 min) vs. 1 Agility (+14.3%"); 1 endurance (+9.7%); 1
p. 453) 12 yrs calisthenics; 8 wks enjoyment
(Pringsewu et al., 2025) | Quasi-  n=48; 11— Zone-pursuit warm-up; 6 wks 1 Sprint speed (+5.8%"); 1 coordination; NS
exp. 13 yrs flexibility
(Kristiyandaru, 2020) | RCT n=84; 13- Traditional game WU vs. static stretch; 10 1 VO,max (+8.2%*); 1 agility; 1 motivation
15yrs wks scores
(Gafar et al., 2024, p. 20) | RCT n=72; 14- SSG warm-up (zone-based) vs. FIFA 11+; 1 Balance; 1 agility; 1 sprint; equivalent
16 yrs 12 wks endurance gains
(Roesdiyanto, 2017) | Quasi-  n=36; 10- Permainan tradisional WU; 8 wks 1 Muscular endurance (+11.4%*); 1 flexibility
exp. 11yrs (+7.3%%)
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(Neil-Sztramko et al., | Cross-  n=112;10-  Zone tag vs. no WU comparison Higher HR; better subsequent motor
2021) | sect. 14 yrs performance
(Jasoliya et al., 2020) | RCT n=96;8-12  Active game WU; 6 wks; multi-school 1 MVPA; 1 intrinsic motivation; 1 perceived
yrs competence

Note. * p < 0.05; 1 = significant increase vs. control; NS = non-significant; WU = warm-up; SSG = small-sided game; MVPA = moderate-to-vigorous physical
activity.

Cardiorespiratory endurance was the most frequently assessed fitness component (n = 29 studies) and
demonstrated the most consistent positive effect. Game-based warm-up groups achieved significantly greater post-intervention
VO,max estimates than controls in 23 of 29 studies, with pooled narrative effect interpretations indicating moderate-to-large
practical significance. Agility outcomes (n = 24 studies) showed similarly robust improvements, likely attributable to the multi-
directional acceleration, deceleration, and reactive movement demands intrinsic to zone pursuit mechanics. Sprint speed gains
were reported in 16 of 22 relevant studies, with effect magnitudes positively correlated with intervention duration and
progressive complexity of zone configurations.

Muscular endurance outcomes, whilst positive, were less consistent, reflecting the primarily aerobic nature of the
game activity. Flexibility showed minimal change directly attributable to the game warm-up, consistent with the established
evidence that dynamic movement activities provide limited flexibility improvements absent explicit static stretching components
(Behm & Chaouachi, 2011). Balance and coordination measures yielded significant improvements in 9 of 14 studies, plausibly
mediated by the proprioceptive demands of rapid directional changes on varied surfaces.

Motivational and Affective Outcomes

Student motivation and enjoyment—increasingly recognised as critical determinants of long-term physical activity
adherence—were assessed in 18 studies using validated instruments. Physical Activity Enjoyment Scale (PACES) scores
were significantly higher in game-based warm-up conditions in 16 of 18 studies (mean difference = +0.74 SD, range: 0.31-
1.18). Intrinsic motivation subscales from the Sport Motivation Scale (SMS-II) indicated significantly higher self-determination
levels in game-based groups, with particular elevations in the competence and autonomy subscales (Méndez-Giménez et al.,
2017). Teacher-reported student engagement ratings showed consistent advantages for the game-based approach, and time-
on-task analyses in five studies found significantly lower off-task behaviour frequencies during game warm-ups compared to
calisthenic alternatives.

Risk of Bias and Evidence Quality

Risk-of-bias assessment revealed moderate-to-high concern in the majority of studies, primarily attributable to
inadequate allocation concealment (present in only 8 of 19 RCTs), absence of blinding of outcome assessors (12 of 33
experimental studies), and high attrition rates (>15%) in 9 studies. The GRADE evidence certainty ratings were:
cardiorespiratory endurance — moderate; agility — moderate; sprint speed — low-to-moderate; motivational outcomes -
moderate; flexibility — low. These findings underscore the need for higher-quality trials whilst acknowledging that the existing
evidence base is broadly consistent in direction.

DISCUSSION

The present literature review provides converging evidence that "Lari Tangkap Zona", and the broader class of zone-
based pursuit games it represents, constitutes an effective and pedagogically advantageous warm-up method in school PE
contexts. The findings align with and extend prior reviews of game-based warm-up approaches (Hammami et al., 2018; SV et
al., 2011) whilst adding cultural specificity pertinent to Indonesian and South-East Asian educational settings.

The physiological data confirm that the game reliably achieves the core objectives of an effective warm-up: elevation
of core temperature, augmentation of tissue extensibility, increase of heart rate and oxygen delivery, and enhancement of
neuromuscular excitability (Bishop, 2003; Fradkin et al., 2010). Crucially, these responses are achieved without the affective
costs—boredom, perceived coercion, reduced self-efficacy—that frequently accompany conventional calisthenic warm-ups in
younger populations (Saputra, 2021). This dual physiological-affective efficacy aligns with self-determination theory (SDT; Deci
& Ryan, 2000), which posits that intrinsically motivating activities, such as games offering choice, challenge, and social
interaction, satisfy basic psychological needs (autonomy, competence, relatedness) and thereby sustain engagement.

The observed improvements in agility and reactive speed are of particular theoretical and practical significance. "Lari
Tangkap Zona" imposes continuous demands for anticipatory and reactive agility—rapid perceptual-cognitive appraisal of the
catcher's movement trajectory, followed by decisive directional responses—that are absent from most conventional warm-up
paradigms. These demands activate neural pathways associated with reactive agility development (Young & Farrow, 2006),
potentially explaining why the game's benefits extend beyond what simple heart rate elevation alone would predict. This finding
resonates with the dual-task literature demonstrating that cognitively demanding physical activities produce superior
neuromuscular adaptations to cognitively passive equivalents (Best, 2010).

The less consistent effects on flexibility require contextualised interpretation. Dynamic movement activities are well-
established as superior to static stretching for acute performance preparation (Behm & Chaouachi, 2011); however, substantial
flexibility gains require sustained, deliberate stretching protocols. The absence of a flexibility signal in several studies is
therefore not a limitation of the game warm-up per se, but rather a reflection of the complementary—rather than substitutive—
relationship between game-based warm-up and targeted flexibility work. PE teachers implementing "Lari Tangkap Zona"
should incorporate brief post-game dynamic stretching sequences to address flexibility adequately.
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A notable finding of this review is the positive moderating role of progressive structural complexity. Studies employing
progressive zone configurations—increasing the number of zones, altering zone dimensions, or modifying the catcher-to-player
ratio across a multi-week programme—reported consistently larger fitness effects than those employing a static game
structure. This supports the application of the overload-and-progression principle (Medicine, 2021) to game-based warm-up
design and represents an actionable practical recommendation.

The consistent motivational advantages of game-based warm-ups carry important public health implications. Positive
early PE experiences are associated with sustained physical activity participation throughout adolescence and adulthood (Trost
& Loprinzi, 2008). By transforming the warm-up—often the first physical activity experience of a student's day—into an
engaging, enjoyable encounter, "Lari Tangkap Zona" may contribute to the formation of positive physical activity identities.
Given Indonesia's documented physical inactivity crisis among youth Hanifah et al. (2023), this motivational channel represents
a potentially high-impact, low-cost public health lever.

Several limitations of the existing evidence base merit acknowledgment. First, the preponderance of quasi-
experimental designs and small samples restricts causal inference and generalisability(Nollen et al., 2014, p. 407). Second,
most studies were conducted in urban Javanese school settings, limiting applicability to rural, outer-island, and special-needs
populations. Third, long-term follow-up data—crucial for assessing sustained fitness benefits—are almost entirely absent; the
longest intervention reported was 12 weeks (Meyer et al., 2014, p. 8; Sun et al., 2022, p. 22589). Fourth, the absence of
standardised game protocols across studies complicates direct comparison of findings. Fifth, the mechanisms linking game-
based warm-up to downstream fitness improvements—particularly the relative contributions of physiological priming versus
motivational facilitation—require dedicated mechanistic investigation(Hariri & Stone, 2023, p. 7; Lyons & Hatkevich, 2013, p.
7).

CONCLUSION

This systematic literature review concludes that "Lari Tangkap Zona" is an effective, culturally responsive, and
pedagogically versatile warm-up method that meaningfully contributes to the improvement of multiple physical fithess
components—most notably cardiorespiratory endurance, agility, reactive speed, and motivational engagement—among
primary and secondary school students. The game's physiological responses satisfy established warm-up benchmarks, and
its intrinsic motivational properties confer additional advantages over conventional calisthenic warm-ups in terms of student
enjoyment and sustained engagement.

The integration of "Lari Tangkap Zona" into Indonesian PE curricula is strongly supported by the available evidence
and is consistent with the Kemendikbudristek Merdeka Belajar policy framework. Practical implementation recommendations
include: (1) standardising game duration at 10-12 minutes per session; (2) incorporating progressive zone-complexity overload
across academic terms; (3) supplementing game play with brief dynamic stretching to address flexibility components; (4)
adapting zone dimensions and catcher ratios to available space and class size; and (5) providing teacher professional
development support to optimise facilitation quality.

Future research should prioritise: well-powered RCTs with allocation concealment and blinded outcome assessment;
long-term follow-up periods of at least 12 months; mechanistic studies elucidating physiological and psychomotor pathways;
investigation of dose-response relationships; and inclusive design studies examining differential effects across sex, age, fitness
level, disability status, and socio-economic background.
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