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Abstract. This research was motivated by the decline in physical activity and the decline 

of traditional games among elementary school students due to the prevalence of gadgets, 

highlighting the need for innovations in PJOK learning that are both fun and effective in 

improving physical fitness. The study used a quasi-experimental design for 8 weeks with 

two treatment groups: Siki doka (n=14) and Gobak Sodor (n=14). The learning 

intervention was conducted three times a week, lasting 60 minutes at each meeting. Fitness 

was measured using a 30-meter sprint test (TKJI subtest) in the pre-test and post-test. The 

results showed that both games improved physical fitness, but Gobak Sodor was more 

effective. The Gobak Sodor group's running time decreased from 16.14 seconds to 12.93 

seconds (a 19.88% increase), while Siki doka decreased from 16.05 seconds to 14.66 

seconds (an 8.65% increase). These findings confirm that traditional games can be 

meaningfully integrated into PJOK to improve students' fitness and active participation.  
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1 Introduction  
 

Traditional sports games are the result of traditions that originate from a community's culture. 

To understand them, it's necessary to understand the concept of play [1], [2]. Therefore, games 

in an educational context can be used as a means of providing information on the importance of 

physical activity to improve health, physical fitness, social relationships, emotional control, and 

character [3], [4]. Today, traditional games are fading and sinking into the global tide of 

modernization. The current generation is increasingly losing the ability and creativity to 

understand the principles of local wisdom in the era of the 4.0 industrial revolution, especially 

in traditional sports games. So, physical activities and traditional games are being forgotten and 

replaced by gadgets [5]. Furthermore, physical fitness is also essential for children to achieve 

their education and support their health. Successfully achieving the learning objectives of 

Physical Education, Sports, and Health (PJOK) is not easy. This is due to the very low level of 

implementation of the physical fitness measurement instrument (TJKI), whose components are 

a combination of physical fitness related to skills and health [6]. Meanwhile, what students need 

is improved physical fitness. As educators in this field, we have a significant responsibility. 

Success in achieving learning objectives is determined by the teacher's ability to plan 

accordingly. Physical education (PJOK) learning is crucial because it is part of the overall 

educational process, the goal of which is to improve human performance through physical 
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activities to develop and maintain the body. In the context of sports, physical fitness is the 

primary foundation that must be met before an athlete enters advanced training stages to achieve 

optimal training quality and maximum performance during competition. Physical fitness 

encompasses several basic components of motor skills: strength, agility, endurance, flexibility, 

and speed. All of these components are interconnected and play a role in determining an athlete's 

readiness to participate in an effective training program. Improving physical fitness also requires 

the application of systematic, planned, and continuous training principles so that each aspect 

can develop proportionally [7], [8]. As the era of industrial revolution 4.0 advances, the 

development of science is also increasing. In line with this, as an educator, one must be able to 

carry out 21st century learning indicators by: 1. Integrating Strengthening of Character 

Education, 2. Integrating Literacy Movements, 3. Stimulating the Growth of 6C (Critical 

Thinking, Collaborative, Creativity, Communicative, Character, and Citizenship), 4. Integrating 

HOTS (Higher Order Thinking Skill). These indicators aim to make students have character, be 

competent, and be literate. These objectives can be achieved through the PJOK learning process. 

According to Law Number 3 of 2005, it is explained that sport is a systematic activity to 

encourage, foster, and develop physical, spiritual, and social potential [9]. Based on 

observations and interviews with physical education teachers at elementary schools in Kupang 

Regency, researchers found that the lack of potential for physical activity and an active lifestyle 

is a growing problem in education. Physical activity and an active lifestyle are among the most 

important challenges, as physical fitness is included in the physical education curriculum, 

aiming to develop a healthy and active lifestyle [10]. So, PJOK learning should be an 

opportunity for students to achieve a healthy life [11]. Current developments, faced with 

technological advances such as television, online games, computers, the internet and the 

emergence of Android smartphones, many children today spend their time playing with gadgets, 

both the internet and social media, so children need to be able to increase their physical activity 

through exercise, so that they can reduce the impact of excess weight, individualism and lack of 

socialization with the surrounding environment [12]. The sophistication of technology and its 

free use by children without strict parental supervision can affect a child's character. The role of 

physical education teachers in monitoring the development of students' physical fitness and 

character is crucial. A common obstacle in elementary school learning is the lack of knowledge 

of physical education teachers in applying appropriate models in the teaching and learning 

process, which can seem monotonous and unattractive to students. This is due to a lack of 

knowledge due to limited references or reading sources on how physical education teachers 

teach appropriate traditional sports games to support the achievement of desired learning 

outcomes [13], [14]. In this context, researchers are increasingly confident in innovating by 

developing traditional Timorese games "Siki doka " and "Gobak Sodor" for the Physical Fitness 

of Elementary School Students to improve physical fitness with a sportsmanship character, and 

attract students' attention in learning and increase physical fitness activities [15]. The learning 

model developed believes that the success of physical education learning begins with students' 

enjoyment of physical activities [16]. The traditional sports games "Siki doka" and "Gobak 

Sodor" instill the values of character, sportsmanship, and cooperation in children from 

elementary school age and can also help increase children's focus [17]. Motor skills learning is 

one part of physical education learning in schools, developing attitudes, knowledge, and motor 

skills. Traditional sports games can foster good character values in elementary school-aged 

children, including the joy children experience when playing with their friends, a strong sense 

of friendship, democracy, leadership, responsibility, tolerance, self-confidence, honesty, 



 

 

 

 

 

courage, cooperation, and high sportsmanship [18], [19]. Traditional games can be an activity 

that can prevent excessive dependence on gadgets, which can make children aggressive and 

individualistic. The implementation of the traditional games "Siki doka " and "Gobak Sodor" 

can improve students' physical fitness.  

 

Siki doka is a traditional game of the Kupang Regency community that is structurally identical 

to engklek. The game begins with the creation of squares on the ground, then each player 

prepares a gacuk (a small piece of tile or ceramic tile). On each turn, a player throws a keweng 

(a type of wooden stick) into one of the available squares, with the stipulation that the throw 

must fall within the square's boundaries. If the throw goes beyond the boundary, the player is 

declared out, and the turn passes to the next player. Once the keweng lands on a square, that 

square becomes a forbidden square that cannot be occupied, so the player must jump over it and 

continue moving to the next square on one foot. Mechanically, Siki doka is dominated by a 

series of repeated single-leg jumps on a narrow surface, accompanied by a single support phase, 

controlled landings, and quick posture corrections to avoid touching the square lines. This 

movement pattern requires explosive contraction of the lower leg muscles during the push-off 

phase, stabilization of the ankles, knees, and hips during the support phase, and activation of the 

core muscles to maintain dynamic balance during landings and transitions between squares. In 

terms of intensity profile, Siki doka is intermittent with short, medium-length activities per turn, 

characterized by repeated explosive jumps separated by short pauses at turn changes. Therefore, 

Siki doka tends to place a dominant neuromuscular load on the lower limbs with a relatively 

prominent contribution from the anaerobic energy system, making it relevant as a stimulus for 

the development of explosive leg strength and postural control in elementary school-aged 

children. Gobak Sodor is a traditional team game played on a grid-patterned field and involves 

direct interaction between the attacking and defending teams. Operationally, the game proceeds 

through the attacking team's efforts to pass through the guard lines without being touched, while 

the defending team focuses on blocking and making touches within the boundaries of the lines 

of movement that apply in the game. The attacker's success is largely determined by the ability 

to read gaps, manage timing, and coordinate strategies with teammates, while the defender's 

success is determined by inter-player coordination, positional discipline, and quick response to 

changes in the attacker's direction. 

 

Mechanically, Gobak Sodor is dominated by repeated short-distance sprints, sudden 

accelerations, decelerations, changes of direction, and reactions to opponent movements within 

a relatively limited playing space. This movement pattern demands a combination of agility, 

spatio-temporal coordination, and quick motor decision-making by both attacking and 

defending players. In terms of intensity profile, Gobak Sodor is intermittent, with episodes of 

moderate- and high-intensity work (short sprints, evasive maneuvers, and changes of direction) 

interspersed with short recovery periods as players wait for opportunities or reposition. 

Consequently, the game requires alternating aerobic and anaerobic contributions, with the 

anaerobic system playing a dominant role during sprints and changes of direction, while the 

aerobic system supports recovery during work periods. In addition to its fitness implications, 

the team-based nature of the game, with its touch or block rules and the need for strategic 

coordination, makes Gobak Sodor a potential platform for developing socio-emotional aspects 



 

 

 

 

 

such as cooperation, communication, and sportsmanship through play situations that demand 

adherence to rules and collaboration. 

 

The integration of these two games in PJOK learning not only functions as a fun variation of 

activities but also provides targeted physiological and neuromotor stimuli [20]. This aligns with 

recent research findings showing that traditional sports games can generate moderate to high 

levels of physical activity, increase motor engagement, and trigger positive emotional responses 

and social cooperation in students. In addressing this challenge, various studies have shown that 

traditional games can be an effective contextual solution. Traditional games are also effective 

in preventing children's dependence on gadgets, which can trigger individualistic and aggressive 

behavior. Therefore, the implementation of Siki doka and Gobak Sodor, typical games of East 

Nusa Tenggara Province, is believed to improve physical fitness while instilling important 

character values in the development of elementary school-aged students. In this study, a physical 

education (PJOK) learning model was developed based on local wisdom by integrating the 

traditional games of Siki doka and Gobak Sodor. These games were chosen not only for their 

high local cultural value but also for their potential to improve physical fitness, sportsmanship, 

and social character in elementary school students. This integration was carried out in a quasi-

experimental design, which has not been widely used in previous research in eastern Indonesia. 

 

2  Method 

This study used a quasi-experimental design with two treatment groups. The research activities 

were carried out for 8 weeks, starting from the preparation stage to the final data collection. The 

learning intervention was carried out three times per week, with a duration of 60 minutes at each 

meeting. The research subjects were 28 elementary school students who were divided equally 

into two treatment groups, namely the Siki doka group (n = 14) and the Gobak Sodor group (n 

= 14). The balanced distribution of sample sizes between groups aimed to maintain the 

comparability of the results in the quasi-experimental design. The measurement instrument used 

was a 30-meter sprint test, which is one of the sub-tests in the Indonesian Physical Fitness Test 

(TKJI) for elementary school-age students. Measurements were carried out using a stopwatch, 

with the test results in the form of travel time (in seconds). Participants ran 30 meters from a 

standing start position, and the time was stopped when the participants reached the finish line. 

Data collection was carried out twice, namely in the pre-test before the treatment was given and 

the post-test after the entire series of interventions was completed. The data obtained were used 

to analyze changes in students' running speed after participating in traditional game-based 

learning of Siki doka and Gobak Sodor. 

 

3 Results and Discussion 

3.1. Results  

This study aims to analyze the effect of traditional games Gobak Sodor and Siki doka on 

improving the physical fitness of fifth-grade students at Dendeng Public Elementary School, 

Kupang Regency. Physical fitness measurements were conducted using the Indonesian Physical 

Fitness Test (TKJI) through a pre-test and post-test design after eight weeks of intervention. The 

data obtained were analyzed statistically through normality and homogeneity tests as 



 

 

 

 

 

prerequisites for analysis, then continued with paired t-tests and independent t-tests to identify 

differences in physical fitness improvement between treatment groups. 

 

Table 1. Normality Test of Physical Fitness Data 

 

Variabel N Average ± 

SB (Before) 

P (Before) Average ± 

SB (After) 

P 

 (After) 

Information 

Group 1 

(Gobak 

Sodor) 

14 16,140 ± 0,736 0,101 12,930 ± 

0,716 

0,110 Normal 

Group 2 

(Siki doka) 

14 16,055 ± 0,461 0,123 14,666 ± 

0,678 

0,148 Normal 

 

Table 2. Homogeneity Test of Physical Fitness Data 

 

Measurement Stage F p Information 

Before Training 0,210 0,528 Homogen 

After Training 0,129 0,722 Homogen 

 

Table 3. Comparison Test of the Effects of Improving Physical Fitness 

 

Stage n Group 1 

(Gobak 

Sodor) 

Group 2 

(Siki 

Doka) 

t p Information 

Before 

Training 

14 16,14 ± 

0,73 

16,05 ± 

0,46 

10,05 0,001 Not significantly 

different 

After 

Training 

14 12,93 ± 

0,71 

14,66 ± 

0,67 

12,46 0,001 Significantly 

different 

 

Table 4. Percentage of Increase in Physical Fitness 

 

Group Before 

Training 

(second) 

After Training 

(second) 

Difference 

(second) 

Percentage 

Increase (%) 

Gobak sodor 16,140 12,930 3,210 19,88 

Siki doka  16,055 14,666 1,389 8,65 

 

 

 

3.2.   Discussion 

3.2.1. Effectiveness of traditional games on physical fitness 



 

 

 

 

 

 

This study shows that the traditional games of Gobak Sodor and Siki doka both contribute to 

improving the physical fitness of fifth-grade students at Dendeng Public Elementary School, 

although the magnitude of the effects differs. Fitness measurements using a 30-meter sprint test 

indicate that the Gobak Sodor group experienced a decrease in time from 16.14 seconds to 12.93 

seconds, representing a 19.88% increase in performance. In the Siki doka group, running time 

decreased from 16.05 seconds to 14.66 seconds, an increase of 8.65%. This difference in 

performance suggests that the physical activity characteristics of Gobak Sodor produce a 

stronger training stimulus than Siki doka in the context of improving sprint performance. 

Physiologically, Gobak Sodor contains dynamic and intermittent movement demands, 

characterized by repeated accelerations, rapid changes of direction, sudden stops, and responses 

to opponent movements. This pattern has the potential to increase neuromuscular and metabolic 

capacity relevant to sprint performance, particularly through strengthening the components of 

speed, agility, coordination, and explosive power of leg muscles. The complexity of these 

movements also encourages the involvement of more comprehensive muscle groups and 

increases the need for motor control in rapidly changing game situations, thereby increasing the 

opportunity for meaningful functional adaptations. 

 

Siki doka emphasizes locomotor skills involving single-leg support, repetitive stepping patterns, 

and postural control. These movement characteristics tend to facilitate the development of 

stability, balance, and coordination through the activation of stabilizer muscles and 

strengthening of postural control. This relatively specific focus on movement demands makes 

Sikidoka effective in supporting basic motor skills related to balance and coordination. 

However, the lower intensity of acceleration and frequency of direction changes compared to 

Gobak Sodor results in a more limited stimulus for speed-based fitness development. Overall, 

these findings emphasize that the selection of traditional games in Physical Education (PJOK) 

learning needs to consider the suitability between the characteristics of the game's movement 

demands and the physical fitness components being targeted. 

 

3.2.2. Social emotional aspects of cooperation and sportsmanship 

 

The research findings show that the implementation of the traditional games Gobak Sodor and 

Siki doka not only has an impact on improving students' physical fitness, but also contributes to 

the development of socio-emotional aspects, especially cooperation and sportsmanship, through 

social and cooperative learning mechanisms that are developed during the playing process. This 

framework is in line with the tendency of physical education pedagogy that places games and 

student-centered learning models as a vehicle for developing dual physical and affective-social 

goals in authentic learning experiences [21].  From a social learning perspective, prosocial 

behaviors such as reminding each other of rules, providing support when a friend makes a 

mistake, and accepting group decisions develop through observation, imitation, and social 

reinforcement that emerge from peer interactions. This pattern is also consistent with the 

argument that cooperative strategies in physical education can shape students' emotional 

regulation and social interaction quality because activities are designed to require attention to 

others and self-control during movement tasks [22]. In line with the principles of cooperative 



 

 

 

 

 

learning that emphasize positive interdependence, individual accountability, face-to-face 

interaction, and social skills, the meaning of cooperation during interventions appears different 

according to the structure of the game in Gobak Sodor, positive interdependence appears strong 

because the success of the team is influenced by the coordination of the guard-attack roles, short 

communication, and collective decision making to secure and seize the game area, this character 

is in line with the finding that the effectiveness of cooperative learning in physical education is 

largely determined by theory-based preparation (for example, the formation of heterogeneous 

groups) and adaptive implementation to the conditions of students [23].  

 

Cooperation in Siki doka develops in the form of social support and turn-taking, which 

maintains the continuity of the activity. Although the task structure tends to be technically 

individual, interaction between students is still necessary to maintain the rhythm of the game, 

ensure adherence to rules, and maintain a conducive classroom climate. This pattern parallels 

the finding that cooperative learning can be used as a classroom strategy to strengthen social 

relationships and reduce friction as students learn to negotiate their roles and responsibilities 

[24]. The aspect of sportsmanship is observed through students' ability to manage minor 

conflicts, accept mistakes, and agree on solutions without escalation (e.g., repeating a round or 

accepting a joint decision), which indicates the development of an appreciation for procedural 

justice and self-control; in physical education literature, the strengthening of this dimension is 

generally more stable when learning does not stop at normative claims, but is supported by a 

learning model structure that provides space for practicing values through experience, 

reflection, and interaction [25].  

 

3.2.3. Pedagogical implications and integration in the PJOK curriculum 

 

Based on a synthesis of quantitative and observational findings, this study confirms that 

traditional games have comprehensive pedagogical potential in Physical Education (PJOK) 

learning. Games not only function as a means of improving physical fitness but also as a learning 

medium that supports integrated social and emotional development. This argument is in line 

with evidence that game-based approaches and student-centered models in physical education 

tend to produce multi-domain outcomes, including motivation, participation, and the quality of 

social interactions, when activities are designed to require decision-making, coordination, and 

teamwork. The pedagogical value of traditional games is also more likely to be achieved when 

they are placed as core activities, implemented in a structured manner (dynamic warm-up, core, 

cool-down), and their intensity is controlled through modifications of area, duration, repetition, 

and role rotation; within the framework of models-based practice, such arrangements are 

considered crucial so that learning objectives (physical, social, and personal) are aligned with 

the learning strategies and experiences experienced by students. 

 

The differences in movement characteristics between Siki doka and Gobak Sodor show 

opportunities for specific utilization in accordance with the objectives of Physical Education 

and Health, while also opening up space for differentiation and inclusive participation in 

heterogeneous classes. Empirical evidence that systematically designed game or movement 

activities can influence certain motor skills is also shown in movement game-based research 



 

 

 

 

 

that reports changes in balance components and student movement performance after 

programmed intervention. On the other hand, strengthening social competencies such as 

cooperation, communication, and leadership is often more apparent when traditional games are 

combined with experiential and reflection-based learning approaches. For example, a service-

learning program in a traditional sports game course was reported to improve the soft skills 

(including collaboration) of prospective physical education teachers after eight weeks of 

implementation [26]. Thus, the integration of Gobak Sodor and Siki doka in PJOK can be 

positioned not merely as an enrichment activity but as a learning strategy that deliberately 

targets fitness components while building cooperation and sportsmanship through a game 

structure that demands social interaction. 

 

4 Conclusion 

 

This study provides empirical evidence that the traditional games Gobak Sodor and Siki doka 

can be effectively integrated into Physical Education, Sports, and Health (PJOK) learning in 

elementary schools as a pedagogical approach that is not only oriented towards improving 

physical fitness, but also supports the development of students' social-emotional aspects. 

Quantitative findings indicate that both games are able to improve sprint performance as an 

indicator of physical fitness, although with varying levels of effectiveness. Gobak Sodor 

produces greater performance improvements than Siki doka, indicating that the dynamic, 

cooperative movement patterns involving rapid changes of direction provide a stronger 

physiological stimulus to the speed-based fitness components and explosive power of leg 

muscles. These movement characteristics encourage more complex neuromuscular involvement 

and higher metabolic demands, thus potentially accelerating the physical adaptation process. 

 

The Siki doka game demonstrates a more specific contribution to the development of balance, 

coordination, and motor control. The movement demands that emphasize single-leg support, 

repetitive step patterns, and postural stability make this game relevant for strengthening basic 

motor skills related to body control. These activity characteristics encourage the activation of 

stabilizer muscles and improved neuromuscular control, which play a crucial role in the 

development of fundamental motor skills in elementary school students. The differences in the 

movement demands of Gobak Sodor and Siki doka emphasize that traditional games are not 

homogeneous in their impact but rather possess distinct pedagogical potentials according to the 

physical fitness learning objectives to be achieved in the context of Physical Education and 

Health. In addition to the physical aspects, the observational findings of this study indicate that 

the implementation of Gobak Sodor and Siki doka also contributes to the development of 

students' social-emotional competencies, particularly cooperation and sportsmanship. In Gobak 

Sodor, cooperation develops through role coordination, communication between players, and 

collective decision-making in cooperative-competitive game situations. Group success is largely 

determined by the contribution of each individual, thus encouraging the emergence of positive 

interdependence and individual accountability. On the other hand, Siki doka excels in 

facilitating learning about sportsmanship and self-regulation, as reflected in students' ability to 

accept rules, manage mistakes, and accept game outcomes without escalating conflict. These 



 

 

 

 

 

social values develop contextually through interactions during play, in line with the principles 

of social and cooperative learning in physical education. 

This study has several limitations that should be considered when interpreting the results. The 

relatively limited sample size and short-term intervention duration limit the generalizability of 

the findings to a broader population and do not allow for analysis of the long-term sustainability 

of the impact of traditional games. Furthermore, the measurement of socio-emotional aspects 

relies on observational data during the learning process, thus not fully representing the dynamics 

of student behavior outside the classroom context or in more diverse social situations. Based on 

these limitations, further research is recommended involving a larger sample size, a longer 

intervention duration, and a longitudinal design to assess the stability and sustainability of the 

impact of traditional games on students' physical fitness and socio-emotional development. 

Future research could also combine various socio-emotional measurement instruments, such as 

standardized attitude scales, student and teacher reflections, or a mixed methods approach, to 

obtain a more comprehensive picture. Exploring the application of traditional games at different 

educational levels and school contexts is also important to broaden the relevance of the findings. 

This research strengthens the position of traditional games as an adaptive, contextual, and 

potentially sustainable approach to physical education (PJOK) learning. Integrating traditional 

games into PJOK learning is not only relevant to addressing the challenge of declining student 

physical activity but also offers a holistic pedagogical framework for simultaneously developing 

students' physical fitness and social character. 
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