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Abstract: This study examines the impact of two distinct game models and students' learning
motivation on the acquisition of fundamental manipulative movement skills in primary school students.
The study employed a 2x2 factorial experimental design at Gajah Mada Elementary School in Medan
City, involving 40 students who were evenly divided into two groups according to game type
(individual vs. group) and motivation level (high vs. low). The researchers used a two-way ANOVA at a
5% significance level to analyze the data obtained from skill testing. The Lilliefors test was used to
assess normality in the data, while the F-test and Bartlett's test were employed to evaluate homogeneity
of variance. The results showed that the game model had a significant effect on manipulative movement
skills (Fcount = 5.87 > Ftable = 4.085), with group games performing better. Learning motivation also
had a significant effect on skill acquisition (Fcount = 75.7 > Ftable = 4.085). There was also a
substantial interaction between the game model and motivation (Fcount = 382.6 > Ftable = 4.085),
indicating that the effectiveness of a game model relies on the student's motivation. These findings
suggest that integrating suitable game models with targeted tactics to promote motivation could
significantly enhance students' fundamental motor skills in physical education.
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1. Introduction

Physical education (PE) is essential for children's physical, cognitive, and social-emotional
development, particularly in elementary school, when they are learning motor skills and developing a
lifelong habit of staying active [1-37]. It is essential to learn basic movement skills (FMS) in PE, such as
throwing, catching, and kicking. These skills require the coordination of different muscle groups and are
important for playing sports and staying active [4, 5]. FMS are typically categorized into locomotor,
non-locomotor, and manipulative movements. Manipulative motions are more complicated and require
more thought than locomotor and non-locomotor skills. They involve controlling objects and
coordinating hands and/or feet [6, 77.

Although the curriculum places a strong emphasis on developing manipulative movement abilities,
many Indonesian elementary school students still struggle with these skills. An initial examination at
Gajah Mada Elementary School in Medan identified significant instructional obstacles, including
insufficient student engagement, inefficient pedagogical approaches, limited student participation, and a
lack of customised learning strategies. Teachers frequently provide equipment without organised
direction, leading to ineffective and uninspired practice sessions. These findings align with previous
studies that underscore the essential influence of student motivation and pedagogical style on effective
PE instruction [8-107].

Motivation is widely acknowledged as a primary factor in the learning of motor skills, affecting
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both effort and perseverance in physical education exercises [8, 11, 127. The teaching approach
employed, especially those that incorporate play, can significantly influence educational outcomes.
Game-based learning, particularly when tailored to align with students' interests and social behaviors,
has demonstrated potential in improving engagement and movement performance [13-15].
Nonetheless, current research predominantly emphasizes overarching PE outcomes or singular game
tormats, neglecting the exploration of the interplay between learning motivation and various game
models (i.e., individual versus group games) in the enhancement of manipulative movement skills.

Prior research has investigated the advantages of motivational methods and game-based learning in
PE; however, there is a paucity of studies examining the synergistic impact of game model type
(individual versus group) and student motivation levels on the acquisition of manipulative movement
skills. Moreover, insufficient focus has been directed on context-specific modifications of game models
informed by students' social and cultural behaviors beyond the educational setting. This research
addresses this deficiency by creating game models based on students' usual play behavior and evaluating
their varying effects according to motivation levels.

This study seeks to investigate the interaction effects of learning motivation and game model type
(individual and group games) on the manipulative movement skills of elementary school students. By
situating game selection within the framework of students' social play behaviors and assessing outcomes
in a regulated environment, the research offers novel perspectives on adaptive PE instruction. The
results are anticipated to enhance pedagogical approaches in schools with similar sociocultural traits and
facilitate the creation of more inclusive, engaging, and effective PE programs.

2. Materials and Methods

This study used a quantitative approach through a 2x2 factorial experimental design. In this study,
two independent variables influence the dependent variable. The independent variables are the game
model and learning motivation, and the dependent variable is the ability to move manipulatively. The
two independent variables of this study provide two possible main effects. Interaction occurs when one

independent variable affects the level of another independent variable. The research design is presented
in Table 1.

Table 1.
Research Design by 2x2 Factorial Level Design.
Games Model (A)
Learning Motivation (B) Group (A)) Individual (A.)
High (B)) A,B,; ALB,
Low (B.) A B, A.B,

2.1. Research Sample

The study samples were selected purposively to encompass a range of participants with high and
low motivation levels. Forty students were obtained, namely class II-1 (20 students) and class I1-2 (20
students). After being ranked and sorted from largest to smallest, the high and low motivation groups
comprised 27% of the total groups [167]. In class II-1 (20 people), 27% of the upper group, or five
people, have high motivation, and five people have low motivation. For class II-2 (20 people), 27% of the
upper group consisted of eight people with low motivation and five people with high motivation. For
class II-3 (20 people), there were 27% of the upper group, five people with low motivation, and five
people with high motivation.

2.2. Measures

Data was collected using tests to determine the students' ability in manipulative movement
learning. Manipulative movement abilities were assessed using Dale A. Ulrich's Test of Gross Motor
Development-2 (TGMD-2). Previous researchers have tested this instrument. The results of the
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validity and reliability tests conducted on the TGMD-2 for elementary school students indicate that this
test has high reliability and a relatively high degree of consistency [167]. The Test of Gross Motor
Development (TGMD) provides a developmental framework for examining the performance of twelve
basic motor skills in the movement patterns used. These skills are necessary for successful play in
physical education and the playground, including locomotor skills (running, jumping, sliding, hopping,
and skipping) and manipulative movement or object control skills (hitting and kicking a stationary ball,
dribbling, catching, throwing, and rolling). Locomotor skills require smooth, coordinated movements,
whereas object control skills focus more on a child's ability to play with and manipulate a ball. TGMD-2
is standardized for children aged 3 to 10 years 11 months; normative data show that by age 10, the
majority of developing children are usually capable of achieving all of the performance criteria for a
given skill [17, 187.

2.3. Data Analysis

The data analysis technique employed was a two-way analysis of variance (ANOVA) with a
significance level of 5% for hypothesis testing. If the ANOVA test reveals an interaction, then the test is
continued with the Tukey test. Meanwhile, the normality test employs the Lilliefors test, while the
homogeneity test utilises the I' test and the Bartlett test.

3. Results

According to the analysis results, as shown in Table 1, it was found that the basic manipulative
movement skills of the students taught using the group play method yielded scores ranging from 49 to
82. The average score was 66.687, with a standard deviation of 6.311. Table 2 illustrates that 25% of
students have scores below the average and do not meet the minimum learning completeness criteria. In
contrast, the value of the manipulated motion test has met the minimum value provisions of 75% or 12
students. The learning outcomes of basic manipulative movement skills in groups of students who were
taught individual playing method strategies showed that test scores ranged from 385 to 73, with an
average score of 56.25 and a standard deviation of 13.310. The data also show that students with scores
below the average minimum standard are relatively high at 44%, or seven students. Students who obtain
learning outcomes that meet the minimum completeness criteria in sports subjects are 56% or nine
students. It can be concluded that group play has a positive impact on increasing manipulative
movement abilities compared to individual play.

Table 2.
Frequency Distribution of Group and Individual Games with Learning Motivation.
AB A.B
(Group Games and Learning Motivation) (Individual Games and Learning Motivation)
Class Interval Absolute Relative Class Interval Absolute Frequency Relative
Frequency Frequency Frequency

49-565 2 12.5 35-42 7 44%
56-62 1 6.25 43-50 0 0 %
63-69 1 6.25 51-57 1 6%
70-76 3 18.75 58-65 0 0 %
77-82 9 56.25 66-73 8 50%

Furthermore, Table 3 shows that students who are taught group games with high motivation have
the lowest score of 62 and the highest score of 79. Meanwhile, the average score is 74, with a standard
deviation of 8.39. Students who have grades according to the minimum standard score are six students,
or 80%. This means that there are two students whose grades do not meet the minimum score criteria.
Among the students who played individually with a low level of motivation, the overall score ranged
from 35 to 80, with an average score of 47.50 and a standard deviation of 11.097. Students who achieve
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learning outcomes below the average are four students (50%), and students who achieve learning
outcomes above the average are four students (50%).

Table 3.

Frequency Distribution of Group and Individual Games with High Learning Motivation.

A.B. (Group Games and High Learning Motivation) A.B. (Individual Games and High Learning Motivation)
Class Interval Absolute Relative Class Interval Absolute Relative
Frequency Frequency Frequency Frequency
44-52 - - 35-43 - -
53-61 - - 44-52 1 12.5
62-70 4 50 53-61 3 37.5
71-79 4 50 62-70 4 50

The analysis results in Table 4 conclude that the results of the basic manipulative movement skills
test in the group of students who have low motivation and are taught by the group play method as a
whole have a score range of 54 to 73, with an average score of 62.75 and a standard deviation of 6.88.
While students who obtain learning outcomes below the average are five students (62.5%), and students
who obtain learning outcomes above the average are three students (37.5%). In the group of students
who were taught using the individual play method with low motivation, the overall score ranged from
56 to 72, with an average score of 65 and a standard deviation of 4.536. Students who obtain learning
outcomes below the average are one student (12.5%), those who obtain learning outcomes on average
are two students (25%), and those who obtain learning outcomes above the average are four students
(50%).

Table 4.
Frequency Distribution of Group and Individual Games with Low Learning Motivation.
A.B:(Group Games and Low Learning Motivation) A.B.(Individual Games and Low Learning Motivation)

Class Interval Absolute Relative Class Interval Absolute Relative
Frequency Frequency Frequency Frequency
54-58 2 25 56-60 2 25%
59-63 2 25 61-64 1 12.5%
64-68 1 12.5 65-68 1 12.5%
69-73 3 37.5 69-72 4 50%

While the results of the hypothesis test are;

1. Feount (R) > Frapie (0.05) = 5.87 > 4.085, so Ho is rejected; there are significant differences between
rows. There are differences in basic manipulative movement skills that have been taught by group
and individual games.

2. Feout (C) > Fuble (0.05) = 75.7 > 4.085, then Ho is rejected. There are significant differences
between columns, indicating variations in basic manipulative movement skills and motivation to
learn through group and individual games.

8. Feount (1) > Fraple (0.05) = 82.6 > 4.085, then Ho is rejected. There is an interaction between column
and row factors, indicating an interaction effect between the game model and learning motivation.

Thus, from the hypothesis testing results, this study confirms that there is a significant eftect of the
independent variable on the dependent variable. This is demonstrated by the game model and learning
motivation, which interact with each other.

4. Discussion

The results of the data analysis revealed differences in the learning outcomes of basic manipulative
movement skills taught through the group play method and the individual play method. In
implementing the mastery of basic manipulative movement skills, the benefits are enormous for
mastering other movements. The findings show that students also perform manipulative movements
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with a tendency to float. Therefore, students can perform manipulatives on one leg, specifically by
hovering and touching the foot [187. The results of the data analysis revealed that students who used
the group play method had higher basic manipulative motor skills than those taught by the individual
play method [197.

In addition, there is an interaction between learning methods and learning motivation on the
learning outcomes of basic manipulative movement skills. The game method is an activity that can
bring pleasure to those who participate in it. In learning, games are not always interpreted as they
should be. However, they can be designed to help students understand learning, such as by providing
opportunities for students to manipulate concrete objects related to the learning material. This finding
also raises interactive games that have an impact on the process of communication and active interaction
between students. The existence of interactive diversity, which students carry out during every
movement made during game activities, can have a positive impact on their physical, emotional, and
cognitive development [207]. In line with what has been stated [217, it is very appropriate to develop
children's basic movement skills at school through play activities, as children in elementary schools tend
to prefer play over serious study. These findings suggest that a learning process is evident in each
student's game activity. Other research findings also conclude that games are an effective way for
elementary school students to learn locomotor movement skills, thereby developing motor creativity
[227.

However, these findings are also influenced by learning motivation. Especially after the COVID-19
pandemic, students have different levels of learning motivation. For students who are accustomed to
studying at home and do not follow the teacher's instructions, this can lead to a lack of motivation for
learning. At the same time, students who enjoy learning activities tend to have a high level of learning
motivation. From the results of observations, it is also concluded that students play more often during
online learning. This means that the findings of this study have relevance for understanding learning
motivation in the aftermath of the COVID-19 pandemic. Moreover, elementary school students have a
unique characteristic: they enjoy playing, so teachers can increase their motivation to learn through play
activities. As hypothesized, students with high motivation are more suitable for group games, while
those with low motivation are more suitable for individual play in basic manipulative movement
learning activities.

Thus, the game model motivates students to learn more easily by drawing on their own experiences
[237] as the games used by teachers are often derived from traditional games that students frequently
play at home, which makes it easier for them to carry out basic manipulative movement activities. Some
of the games used for group play are mancik-mancik, pak tekong, kalang ambek, engklek, and lompat tangan.
Individual games, on the other hand, include petok/tok lele and [lumpek tali. Therefore, student
engagement in games has a clearly positive effect on learning [247]. The findings of this study indicate
that group games foster student unity and cooperation, drawing on everyday life experiences at home.
Even though students learn through individual games, they still benefit from the experience of
completing basic manipulative movement activities. In the context of elementary school age, practice on
learning and motor performance complements each other [257. In particular, intrinsic motivation can
lead to active participation in various activities, including physical activity and exercise practices during
small-sided games and other pedagogical strategies [267].

Therefore, the results of this study also found the advantages and disadvantages of the game model.
Group games have advantages, including (1) to awaken a group member's self-sensitivity towards other
members in the group so that mutual respect, mutual openness, and mutual tolerance arise; (2) to create
a sense of solidarity among all group members so that spontaneous participation arises to achieve
common goals; (3) to motivate students to make the right moves; and (4) to improve learning outcomes
that can be felt simultaneously, so that students can experience the impact of group games on improving
basic motor skills. Besides the advantages, group games also have some disadvantages, including: (1)
students entering a group they do not like, causing incompatibility, so that cohesiveness does not occur;
(2) students depending on each other to complete assignments for other students; and (3) if one student
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makes a mistake, then all group members will also be punished. Individual games have the advantage of
being oriented toward individual students. Students are given the freedom to make movements without
assistance from friends or others. Based on this, individual games have advantages including: (1)
students can improve their basic movement abilities by themselves and not from other help; (2)
increasing student independence; (3) the child's physical condition is better because there are more
opportunities to repeat activities; and (4) competition is tighter and more balanced because one player
competes against another. Besides these advantages, individual games also have weaknesses, namely: (1)
students lack enthusiasm for playing games; (2) the workload that each individual must bear is
sometimes felt to be burdensome; and (3) the increase in individual game results on the level of basic
motor ability is felt to be uneven depending on the individual himself.

5. Conclusion

The results of this study indicate that both individual and group game models substantially improve
students' fundamental manipulative movement skills. Significantly, the efficiency of these models is
influenced by students' levels of learning motivation. Motivated students perform better with group-
based game models, probably because they are ready to learn in contexts where they can work together
and connect with others. Conversely, less motivated students tend to perform better when involved in
specific game-based activities, which may provide them with more personalized attention and reduce
their performance anxiety. These results demonstrate how teachers' teaching methods and students'
motivation can influence each other. This suggests that physical education teachers need to employ a
range of methods to effectively reach all students.

There are two practical uses for these discoveries. First, PE teachers should consider using game
models that illustrate how children interact socially and engage in play within their culture, making
them more comfortable and interested. Second, teaching methods need to be adapted to fit each
student's individual motivation profile, allowing everyone to have learning experiences tailored to their
specific needs. This study also promotes the integration of technology-enhanced traditional games,
utilizing students' familiarity with digital devices like smartphones to enhance the PE learning
environment. The findings indicate that educational stakeholders, such as school administrators and
curriculum creators, must facilitate teacher training in adaptive, student-centered instructional design
within PE.

Although the results are promising, this study has several limitations, including its focus on data
from only one elementary school in Medan and its small sample size. Consequently, generalization to
broader or more varied educational settings should be undertaken with prudence. Subsequent research
may expand the sample to include various schools with diverse sociocultural backgrounds, thereby
enhancing the external validity of the results. Longitudinal studies are also recommended to investigate
the lasting effects of various game models on the development of manipulation skills. Additionally, the
integration of mixed-methods approaches, utilizing observational data, teacher interviews, and student
self-reports, may yield more profound insights into the interplay between motivation and learning
design across time.

Transparency:

The authors confirm that the manuscript is an honest, accurate, and transparent account of the study;
that no vital features of the study have been omitted; and that any discrepancies from the study as
planned have been explained. This study followed all ethical practices during writing.

Acknowledgements:

The researchers would like to thank all students of Gajah Mada Elementary School in Medan City who
helped carry out this research to completion, so that the results can contribute to the development of
game models for physical activity and sports at school.

Edelweiss Applied Science and Technology
ISSN: 2576-8484

Vol. 9, No. 10: 170-177, 2025

DOI: 10.55214/2576-8484.v9110.10378

© 2025 by the authors; licensee Learning Gate



176

Copyright:
© 2025 by the authors. This open-access article is distributed under the terms and conditions of the
Creative Commons Attribution (CC BY) license (https://creativecommons.org/licenses/by/4.0/).

References

1]

2]

[s]
4]

[5]

ICH

[7]

[8]

9]

[10]

RN

[12]

[18]

[14]

[15]
[16]
[17]

[18]

[19]

I. Akhmad, S. Suharjo, H. Hariadi, R. Dewi, and A. Supriadi, "The effects of learning strategies on senior high school
students' motivation and learning outcomes of overhead passing in volleyball," International Journal of Education in
Mathematics, Science and Technology, vol. 10, no. 2, pp. 458-476, 2022. https://doi.org/10.46328/ijemst.2291

R. Dewi and I. Verawati, "The effect of manipulative games to improve fundamental motor skills in elementary school
students," International Journal of Education in Mathematics, Science, and Technology, vol. 10, no. 01, pp. 24-37, 2022.
https://doi.org/10.46328/ijemst.2163

M. C. Knaus, M. Lechner, and A. K. Reimers, "For better or worse? — The effects of physical education on child
development," Labour Economics, vol. 67, p. 101904, 2020. https://doi.org/10.1016/].labeco.2020.101904

I. Verawati, R. Dewi, and D. A. Ritonga, "Development of modification of big ball game with play approach in order
to develop basic movement skills in elementary school students," Budapest International Research and Critics Institute,
vol. 4, no. 02, pp. 8186-3192, 2021. https://doi.org/10.83258/birci.v4i2.2051

R. Dewi, B. Sitorus Pane, and A. P. Lubis, "The application of the game methods and interest to elementary school
students’ learning outcomes of fundamental movement skills in running," Jurnal Halaman Olahraga Nusantara, vol. 6,
no. 01, pp. 167-181, 2023.

R. Dewi, I. Verawati, and B. Sitorus Pane, "Analysis of instruments for assessment of basic movement skills PJOK
elementary school," Kinestetik: Jurnal Ilmiah Pendidikan Jasmani, vol. 6, no. 02, pp. 250-261, 2022.
https://doi.org/10.33369/jk.v6i2.21631

R. Dewi, I. Verawati, A. Sukamton, H. Hakim, E. Burhaein, and C. C. V. Lourenco, "The impact of basic motion
activities on social interaction in elementary school students," International Journal of Human Movement and Sport
Sciences, vol. 11, no. 1, pp. 148151, 2023. https://doi.org/10.13189/5a].2023.110117

D. Rahma, V. Indah, P. Bessy Sitorus, and D. Muhammad Reza, "Prototype of manipulative basic movement learning
model based on augmented reality," Journal of Education Research and Evaluation, vol. 8, no. 3, pp. 469-477, 2024.
https://doi.org/10.28887/jere.v8i3.77927

E. Moerianto, B. Valianto, and R. Dewi, "Influence game method and interest on the basis of motion of learning skills
state run SDN 105345 Sidodadi," in Proceedings of the 1st Unimed International Conference on Sport Science (UnICoSS
2019), Advances in Health Sciences Research, 2020.

Y. F. Ningsih, K. Khusnul, I. Sugeng, Suhartiningsih, M. E. Winarno, and A. D. Safirah, "Traditional games on basic
movement abilities of elementary school students," Jurnal Penelitian dan Pengembangan Pendidikan, vol. 8, no. 2, pp.
374-382, 2024. https://doi.org/10.23887/)ppp.v8i2.68580

H. Hdp, A. Sunarno, and A. Sinulingga, "Effect of basic movement skills in the game on early children’s cognitive
ability,"  Jurnal — Physical — Education, Health and  Recreation, vol. 5, mno. 1, pp. 72-77, 2020.
https://doi.org/10.24114/ pjkr.v5i1.26450

J. O. Parma, M. W. Miller, and M. F. B. Bacelar, "OPTIMAL theory’s claims about motivation lack evidence in the
motor  learning literature,"  Psychology  of  Sport and  Exercise, vol. 74, p. 102690, 2024.
https://doi.org/10.1016/].psychsport.2024.102690

H. Hartati, N. W. Kusnanik, B. Hardiyono, and Y. Yardinal, "Basic locomotor learning model: New approach using
small games competition in elementary school," Physical Education Theory and Methodology, vol. 22, no. 4, pp. 537-54:3,
2022. https://doi.org/10.17309/tmfv.2022.4.12

R. Dewi, A. Supriadi, N. Hardinoto, and R. Gustira, "Development of movement activities based on play approach in
order to develop skills children’s basic movement," in 1st Unimed International Conference on Sport Science (UnICoSS
2019) (pp. 117-121). Atlantis Press, 2020.

K.-W. Lee, "Effectiveness of gamification and selection of appropriate teaching methods of creativity: Students’
perspectives," Heliyon, vol. 9, no. 10, p. 20420, 2023. https://doi.org/10.1016/).heliyon.2023.¢20420

R. Fredrickson, "Trauma-informed care for infant and early childhood abuse," Journal of Aggression, Maltreatment &
T'rauma, vol. 28, no. 4, pp. 389-406, 2019.

S.-C. Yang, S. J. Lin, H. Y. Chang, and I. T. Chien, "The difficult items in the TGMD-2 and BOT-2 for Taiwanese
preschoolers," International Journal of Human Movement and Sport Sciences, vol. 8, no. 6, pp. 518-524, 2020.
https://doi.org/10.13189/5a].2020.080626

A.N. A. Kezi¢, I. Simunovié, and S. Dela$ Kalinski, "Application of the TGMD-2 test in early school-age children for
determining the level of fundamental movement skills in different sports," Journal of Physical Education and Sport, vol.
20, no. 2, pp. 635—639, 2020. https://doi.org/10.7752/jpes.2020.02093

H. A. Berkseth and H. Berkseth, "The effectiveness of manipulatives in the elementary school classroom," 2023.
https://digitalcommons.wayne.edu/honorstheses

Edelweiss Applied Science and Technology
ISSN: 2576-8484

Vol. 9, No. 10: 170-177, 2025

DOI: 10.55214/2576-8484.v9110.10378

© 2025 by the authors; licensee Learning Gate


https://creativecommons.org/licenses/by/4.0/
https://doi.org/10.46328/ijemst.2291
https://doi.org/10.46328/ijemst.2163
https://doi.org/10.1016/j.labeco.2020.101904
https://doi.org/10.33258/birci.v4i2.2051
https://doi.org/10.33369/jk.v6i2.21631
https://doi.org/10.13189/saj.2023.110117
https://doi.org/10.23887/jere.v8i3.77927
https://doi.org/10.23887/jppp.v8i2.68580
https://doi.org/10.24114/pjkr.v5i1.26450
https://doi.org/10.1016/j.psychsport.2024.102690
https://doi.org/10.17309/tmfv.2022.4.12
https://doi.org/10.1016/j.heliyon.2023.e20420
https://doi.org/10.13189/saj.2020.080626
https://doi.org/10.7752/jpes.2020.02093
https://digitalcommons.wayne.edu/honorstheses

[20]
[21]

[o2]

23]

[o4]
[e5]

[26]

177

M. Keindnen, L. Hetland, and E. Winner, "Teaching cognitive skill through dance: Evidence for near but not far
transfer," Journal of Aesthetic Education, vol. 34, no. 3/4, pp. 295-306, 2000. https://doi.org/10.2307/3333646

N. Zeng, M. Ayyub, H. Sun, X. Wen, P. Xiang, and Z. Gao, "Effects of physical activity on motor skills and cognitive
development in early childhood: A systematic review," BioMed Research International, vol. 2017, no. 1, p. 2760716,
2017. https://doi.org/10.1155/2017/2760716

I. Verawati, R. Dewi, B. S. Pane, and N. Nurkadri, "The effect of locomotor games on gross motor ability of
elementary school students," Kinestetik : Jurnal Ilmiah Pendidikan Jasmani, vol. 6, no. 2, pp. 262-270, 2022.
https://doi.org/10.83369/jk.v6i2.21632

D. Purwanto, H. S. Rejeki, and H. Mentara, "Game-based physical learning model to enhance gross motor skills in
young students," Jurnal SPORTIF: Jurnal Penelitian Pembelajaran, vol. 10, no. 3, pp. 503-520, 2024.
https://doi.org/10.29407/js_unpgri.v10i3.23982

Y. Matsuo et al., "Deep learning, reinforcement learning, and world models," Neural Networks, vol. 152, pp. 267-275,
2022. https://doi.org/10.1016/j.neunet.2022.03.037

I. Ericsson and M. K. Karlsson, "Motor skills and school performance in children with daily physical education in
school — a 9-year intervention study," Scandinavian Journal of Medicine & Science in Sports, vol. 24, no. 2, pp. 273-278,
2014. https://doi.org/10.1111/j.1600-0838.2012.01458.X

D. Endriani, S. Gultom, M. Fahmi, M. R. Destya, and A. b. M. Nadzalan, "Mapping the landscape of small-sided
games in team sports: A bibliometric analysis and literature review," Journal Sport Area, vol. 9, no. 2, pp. 170-185,
2024.. https://doi.org/10.25299/sportarea.2024.vol9(2).16513

Edelweiss Applied Science and Technology
ISSN: 2576-8484

Vol. 9, No. 10: 170-177, 2025

DOI: 10.55214/2576-8484.v9110.10378

© 2025 by the authors; licensee Learning Gate


https://doi.org/10.2307/3333646
https://doi.org/10.1155/2017/2760716
https://doi.org/10.33369/jk.v6i2.21632
https://doi.org/10.29407/js_unpgri.v10i3.23982
https://doi.org/10.1016/j.neunet.2022.03.037
https://doi.org/10.1111/j.1600-0838.2012.01458.x
https://doi.org/10.25299/sportarea.2024.vol9(2).16513

