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THE EFFECT OF AUGMENTED REALITY MEDIA
AND MOTIVATION TOWARDS STUDENTS’
LEARNING OUTCOMES IN TRADITIONAL GAMES:
PHYSICAL, SPORT, AND HEALTH EDUCATION

O EFEITO DA MIDIA DE REALIDADE AUMENTADA
E A MOTIVACAO NOS RESULTADOS DE
APRENDIZAGEM DE ALUNOS EM JOGOS
TRADICIONAIS: EDUCACAO FiSICA, ESPORTIVA E
DE SAUDE
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learning outcomes in traditional games as a subject in
Physical, Sport, and Health Education. Quantitative
approach was adapted as the research design particularly in
the form of Quasi Experimental with 2x2 Factorial Model.
The population was eight-grade students at SMPN 1
Singaraja in which there were 80 students selected as
research sample by using random sampling technique. The
data were collected through post-test and pre-test by using
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augmented reality show less performance than low
motivated students taught by conventional learning.
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E' MG KD

Resumo: Este estudo teve como objetivo investigar o efeito da midia de realidade aumentada e a
motivacao nos resultados de aprendizagem dos alunos em jogos tradicionais como disciplina de Educacio
Fisica, Esporte e Sadde. A abordagem quantitativa foi adaptada como o desenho de pesquisa
particularmente na forma de Quasi Experimental com Modelo Fatorial 2x2. A populagio era composta
por alunos da oitava série da SMPN 1 Singaraja, na qual havia 80 alunos selecionados como amostra de
pesquisa usando a técnica de amostragem aleatéria. Os dados foram coletados por meio de pos-teste e
pré-teste, utilizando-se o teste biométrico (teste escrito) como instrumento de pesquisa. Os dados obtidos
foram analisados de forma descritiva e inferencial com o auxilio do SPSS 25. Os resultados mostraram 1)
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hd uma diferenca nos resultados de aprendizagem entre alunos que sdo ensinados por realidade
aumentada e alunos que sio ensinados por aprendizagem convencional; 2) existe um efeito de interacdo
entre midia e motivagdo para os resultados de aprendizagem; 3) alunos altamente motivados ensinados
por realidade aumentada superam alunos altamente motivados ensinados por aprendizagem convencional;
4) alunos menos motivados ensinados por realidade aumentada apresentam menor desempenho do que
alunos pouco motivados ensinados por aprendizagem convencional.

Palavras-chave: Realidade aumentada. Motivacio. Resultados de aprendizagem. Jogos tradicionais.

1. Introduction

Physical, Sport, and Health Education (PE) is commonly recognized as a learning
process dominantly dealing with a practical or physical activity (Hyndman et al., 2020). It is
relevant to the recent problem occurs at SMPN 1 Singaraja as one of state junior high
schools which adapts Physical, Sport, and Health Education (PE) as a compulsory learning
subject. The preliminary observation shows that most of eighth-grade students not passing
the minimum standard set in the curriculum due to the lack of comprehension on the
concepts of traditional games in Physical, Sport, and Health Education subject. It directly
affects their psychomotor since the students’ have a low competence towards traditional
games skills. It becomes a serious problem considering that Physical, Sport, and Health
Education has been manifested in a new paradigm in which it is regarded as a learning
subject aims at developing students’ cognition, psychomotor, and affective through healthy
life style, mobility skills, and physical fitness (Aktop & Karahan, 2012; Haris, 2018; Gholy et
al., 2022; Rosmi; 2010).

Traditional games as one of the topics emphasized in Physical, Sport, and Health
Education has an objective to build students’ cognition, affective, and psychomotor through
the provision of games-based traditional values (Arifin & Haris, 2018). The traditional games
are integrated in Physical, Sport, and Health Education purposed for junior high school
students where they are involved in playing many traditional schools consisting of local
culture values (Widodo & Lumintuarso, 2017). There are various traditional games applied in
Physical, Sport, and Health Education where the primary students are trained physically in a
fun way, for example; Engklek (jumping using bamboo), Sldor (crossing lines), and Balap
Karung (sack racing). Those traditional games improve students’ biometric skills through
muscles training, feasibility, flexibility, and balance (Bile et al., 2021). Anggita et al., (2019)
state that students are supposed to have a rich conceptualized understandings on traditional

games since the games dealing with students’ cognition before developing their biometric
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skills. It indicates that students not only deal with physical activity in traditional games but

they are supposed to master the traditional games concepts.

Since conceptual comprehension is important in Physical, Sport, and Health Education,
the lack of conceptual comprehension is perceived as an issue leading students to have a low
competence in traditional games (Syafriadi et al., 2021). The lack of conceptual
comprehension is commonly related to students’ learning motivation. Peng and Fu (2021)
argue that learning motivation is a significant factor influencing students’ understanding in
which the higher students’ motivation, then the students are able to comprehend the learning
materials faster. Learning motivation drives students’ understanding by improving their
learning enthusiasm and directs their learning behaviours reflected on students’ learning
outcomes (Eriyanto et al,, 2021). Therefore, learning motivation is a crucial factor in

determining students’ comprehension in the learning process.

Increasing students’ learning motivation to lead students’ learning comprehension can be
achieved by applying appropriate learning media since it has a function to deliver the learning
materials for the students (Akbar & Hariyanto, 2022; Hidayat, 2018; Sulasteri et al., 2018).
The rapid development of technology allows teachers to integrate technology in the learning
process including in Physical, Sport, and Health Education. Augmented reality is a recent
technology means which is commonly used in Physical, Sport, and Health Education
(Baabdullah et al., 2022). Moreno-Guerrero et al., (2020) define augmented reality as a
learning media combining the real-world complementary information and technological
device to promote an interaction increasing students’ active participations and motivation.
Briefly, augmented reality is a technology device combining the real world and virtual world

presented in the real-time interaction (Suryadi et al., 2023).

The use of augmented reality in the learning process has attracted many researchers in
examining its effectiveness. Chang et al., (2020) compare the augmented reality effectiveness
and video-instruction effectiveness in Physical, Sport, and Health Education. It reveals that
the augmented reality is more effective than video-instruction in improving students’ motor
skills. Liang et al., (2023) examine the contribution of augmented reality as an innovative
learning media in Physical, Sport, and Health Education. It is found out the augmented
reality has a high contribution in appealing students’ learning motivation directly influencing
their learning outcomes. Another study also shows that augmented reality significantly

influences students’ learning outcomes in football basic passing subject (Kumalasari &

e2782-208




Synesis, v. 15, n.4, 2023, ISSN 1984-6754

© Universidade Catolica de Petrépolis, Rio de Janeiro, Brasil

Ridwan, 2023). Regarding to those previous studies, it indicates that augmented reality has a
significant role in Physical, Sport, and Health Education but there is no recent study
discussing about the augmented reality effectiveness in traditional games as a learning topic
in Physical, Sport, and Health Education since the recent problem related to students’ lack
conceptual understanding. The augmented reality has been perceived as an effective media to
increase students’ learning motivation and outcomes. Therefore, this study is conducted as
further research to investigate the effect of augmented reality media and motivation towards

students’ learning outcomes in traditional games: physical, sport, and health education.

2. Research design and methods

The research design of this study was in the form of Quasi Experimental with 2x2 factorial
model underlined by quantitative approach. There were three variables in this research such as;
The augmented reality media as independent variable, students’ learning motivation as moderator
variable, and students’ learning outcomes in traditional games subject as dependent variable. The
population was eight-grade students at SMPN 1 Singaraja in which there were 80 students
involved as a research sample. They were selected by using random sampling technique. The data
were collected by conducting pre-test and post-test where the students were divided into four
main groups, such as; 1) control group with high motivation, 2) control group with low
motivation, 3) experimental group with high motivation, and 4) experimental group with low
motivation. The instruments used in this study was biometric cognitive test (written test) related
to traditional games. The data were analysed descriptively and inferentially by using descriptive

statistical analysis and One-Way ANOVA with the assistance of SPSS 25.

3. Results

After collecting the data, then, the obtained data from students’ tests were analyzed both
descriptively and inferentially. The result of descriptive statistics can be seen in Table 1 as

follows.
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Table 1. Descriptive Statistics

Groups Mean Std. Deviation
High motivation of the experimental group | 85.30 4.079
Low motivation of the experimental group 74.40 4.570
High motivation of the control group 77.40 4914
Low motivation of the control group 81.25 4.723

Table 1 shows the result of descriptive statistics from the students in the experimental
and control group. It shows that high motivated students who followed augmented reality
obtained a mean score of 85.30 with standard deviation of 4.079. Then, low motivated students
who followed augmented reality obtained a mean score of 74.40 with a standard deviation of
4.570. Next, high motivated students who followed conventional learning obtained a mean score
of 77.40 with a standard deviation of 4.914. Lastly, low motivated students who followed
conventional learning obtained a mean score of 81.25 with a standard deviation of 4.723. From
the result of Table 1, it can be concluded that there is a different result between the experimental
and control group based on their motivation. High motivation of the experimental group
outperforms low motivation of the experimental group, whereas low motivation of the control

group outperforms high motivation of the control group.

Then, further analysis was conducted on inferential statistics. It preceded with a
prerequisite test, namely normality, and homogeneity. The results of normality test and

homogeneity were presented in Table 2 and 3 as follows.

Table 2. Normality Test

Tests of Normality

Kolmogorov-Smirnov* Shapiro-Wilk
students | Statistic df Sig. Statistic df Sig.
Groups |1 179 20 091 927 20 134
2 198 20 .039 .948 20 .343
3 .249 20 .002 927 20 137
4 154 20 200 933 20 177

*. This is a lower bound of the true significance.

a. Lilliefors Significance Correction

Table 2 shows the result of normality test. The sample of each group was less than 50
samples indicating sig. value of Shapiro-Wilk was considered. The sig value of group 1 (high
motivation of experimental group) was 0.134, group 2 (low motivation of experimental group)

was 0.343, group 3 (high motivation of control group) was 0.137, and group 4 (low motivation of
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control group) was 0.177. The results of sig. value from the four groups above were over 0.05

indicating the obtained data were normal.

Table 3. Homogeneity Test

Test of Homogeneity of Variance
Levene
Statistic dfl df2 Sig.
Groups |Based on Mean 224 3 76 .879

Based on Median 153 3 76 928
Based on Median and 153 3 72.462 928
with adjusted df
Based on trimmed mean .290 3 76 .833

Table 3 shows the result of homogeneity test. The sig. value based on mean was 0.879. It

showed that the sig. value was over 0.05. It indicated that the obtained data were homogeneous.

Since the prerequisite test was completed in which the data were normal and
homogeneous, inferential analysis was conducted to examine the different results of experimental

and control groups. The results of the inferential analysis can be seen in Tables 4 to 7 as follows.

The Difference in Learning Outcomes Between the Experimental and Control Group

Table 4. Different Effects Between the Experimental and Control Group

ANOVA
Groups
Sum of Squares df Mean Square F Sig.
Between Groups 1341.837 3 447.279 21.305 .000
Within Groups 1595.550 76 20.994
Total 2937.387 79

Table 4 shows the result of different results through ANOVA test. It showed that the
sig. value of analysis was 0.000. The value was less than 0.05. It indicated that there was a
significant difference between the experimental and control group. It can be concluded that there
is a difference in students learning outcomes between students who are taught by augmented

reality and conventional learning.
Interactional Effect between Augmented Reality and Motivation

Table 5. Interactional Effect between Augmented Reality and Motivation

Tests of Between-Subjects Effects

Dependent Variable: Students

e2782-211



Synesis, v. 15, n.4, 2023, ISSN 1984-6754

© Universidade Catolica de Petrépolis, Rio de Janeiro, Brasil

Type III Sum of Partial Eta
Source Squares df | Mean Square F Sig. Squared
Corrected Model 1341.837* 3 447.279 21.305] .000 457
Intercept 506733.613 1| 506733.613| 24136.978| .000 997
Motivation 248.513 1 248.513 11.837| .001 135
Media 5.513 1 5.513 263 .610 .003
Motivation * Media 1087.813 1 1087.813 51.815| .000 405
Error 1595.550| 76 20.994
Total 509671.000| 80
Corrected Total 2937.387| 79

a. R Squared = .457 (Adjusted R Squared = .435)

Table 5 shows the interactional effect between motivation and media (augmented reality).
It shows that the result of sig. value of Motivation * Media was 0.00 and the value of Partial Eta
Squared was 0.405. The sig. value showed that there was a significant effect between motivation
and media on students’ learning outcomes. In addition, the value of Partial Eta Squared showed

the contribution effect of motivation and media about 40% on students’ learning outcomes.

Differences in Learning Outcomes Between Students with High Motivation Taught by
Augmented Reality and Students Taught by Conventional Learning

Table 6. Differences in Learning Outcomes Between Students with High Motivation Taught by

Augmented Reality and Students Taught by Conventional Learning

Scheffe
Mean 95% Confidence Interval
Difference
)
(D) Group (J) Group Std. Sig. Lower Upper
Error Bound Bound
High Experimental High Control| 7.900* 1.449 .000 3.76 12.04
*. The mean difference is significant at the 0.05 level.

Table 6 shows the results of the Scheffe test. It showed the difference in learning
outcomes between students with high motivation taught by augmented reality and students
taught by conventional learning. The sig. value was 0.000. It was less than 0.050 indicating a
significant difference between students with high motivation who are taught by augmented
reality and conventional learning. Students with high motivation taught by augmented reality
outperformed students taught by conventional learning. It was reflected in the mean of the
groups in which high experimental group obtained 85.30 and high control group obtained 77.40.

as presented in previous Table 1 above.
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Difterences in Learning Outcomes Between Students with Low Motivation Taught by
Augmented Reality and Students Taught by Conventional Learning

Table 7. Differences in Learning Outcomes Between Students with Low Motivation Taught by

Augmented Reality and Students Taught by Conventional Learning

Scheffe
Mean 95% Confidence Interval
Difference
d-))
(D Group (J) Group Std. Sig. Lower Upper
Error Bound Bound
Low Experimental Low Control | 6.850* 1.449 000 R.71 10.99
*. The mean difference is significant at the 0.05 level.

Table 7 shows the results of the Scheffe test. It showed the difference in learning
outcomes between students with low motivation taught by augmented reality and students taught
by conventional learning. The sig. value was 0.000. It was less than 0.050 indicating a significant
difference between students with low motivation who are taught by augmented reality and
conventional learning. Students with low motivation taught by conventional learning
outperformed students taught by conventional learning. It was reflected in the mean of the
groups in which low experimental group obtained 74.40 and high control group obtained 81.25

as presented in previous Table 1 above.

4. Discussion

The first finding of this study revealed that there was a difference in the learning outcomes
between experimental and control group. It happens due to the use of augmented reality and
students” motivation itself during the learning process. Augmented reality gives benefits as
learning media for students in which the learning process presents reality to the students
(Mahendra, 2016; Mustaqim, 2016). Students can feel real situation due to the use of technology
as initiated by augmented reality. In addition, augmented reality provides interesting and
interactive display for students (Seviana et al., 2022). Students can see the three dimensions as
presented in this media to visualize a real word condition. Moreover, augmented reality also
avoids students’ boredom during the learning process (Iskandar & Mayarni, 2022). The
involvement of technology presents a new atmosphere for students in joining the learning
process. Students are presented with a virtual condition which emphasizes the understanding of

the students. Therefore, the involvement of augmented reality presents new condition for
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students in their learning. The effectiveness of the augmented reality has been also revealed by
some previous studies. Ozdemir et al. (2018), Abdullah et al. (2022), Shaumiwaty et al. (2022),
Shiue et al. (2019), and Talan et al. (2022) found that augmented reality has a significant effect on
students’ achievement. It shows that augmented reality provides a chance for students to increase
their achievement.

The second finding of the study revealed that there was interactional effect between
motivation and media. It showed that both motivation and media gave effect on students’
learning outcomes. Students’ motivation can be increased by the use of media (Akbar &
Hariyanto, 2022; Hidayat, 2018; Sulasteri et al., 2018). It is because media can be used to deliver
learning content which can increase students’ motivation since students understand what they
learn. Some previous studies have revealed the effect of augmented reality on students’
motivation. Erbas and Demirer (2019), Kaur et al. (2020), Kusumo and Afandi (2021), and Kul
and Berber (2022) revealed that augmented reality give significant effect on students’ motivation.
It indicated that augmented reality media can strengthen students’ motivation in learning process.
Thus, there is interactional effect between augmented reality media and motivation contributing
on the learning process.

The third finding revealed that higher motivated students of experimental group
outperformed higher motivated students of control group. It is because students with high
motivation try to get better result in their environment (Muhammad, 2017). They are willing to
do something in order to reach the goal. In addition, high motivated students tended to be
serious during the learning process (Sartina & Indartono, 2019). They put their attention on what
they are doing. Therefore, students with high motivation will get better result since they are
willing to do something attentively.

The last finding reveal that low motivated students of experimental group got less score than
control group. Low motivated students do not show seriousness in participating in learning
activities (Muhammad, 2017). Moreover, low motivated students are less enthusiastic in learning
and participating in class learning (Sartina & Indartono, 2019). Then, it is supported by Annisa
(2020) in which low motivation directs students to be lazy in listening listen and paying attention
to the lessons delivered by the teacher. In this case, low motivated students taught by augmented
reality show less score because they needed to be directed by teachers as what they get in

conventional learning. They do something based on the request of their teachers.

5. Conclusion
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The presents study concludes four main points, namely 1) there is a difference in learning
outcomes between students who are taught by augmented reality and students who are taught by
conventional learning; 2) there is an interaction effect between media and motivation towards
learning outcomes; 3) high motivated students taught by augmented reality outperform high
motivated students taught by conventional learning ; 4) less motivated students taught by
augmented reality show less performance than low motivated students taught by conventional
learning. The result of the present study implicates that learning process needs to be considered
the level of student’s motivation in using particular media for teaching and learning process.

Teachers are suggested to apply augmented reality in the learning process.
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