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Abstract

The low interest of students in mathematics learning can negatively impact their academic performance. Game-based
learning has been implemented to increase students' interest and enthusiasm for studying mathematics. This study
aims to analyze the impact of high school students' enthusiasm for game-based learning on their enthusiasm for
mathematics learning. The research uses a quantitative method through an online questionnaire distributed to 216
West Sumatra and North Sumatra high school students. Data were analyzed using binary logistic regression to
understand the effect of game-based learning on students' enthusiasm for mathematics. The results show that students'
enthusiasm for game-based learning through traditional and online games significantly influences their interest in
mathematics learning, with a model accuracy rate of 90.7%. Additionally, the game-based learning approach boosts
students' interest and facilitates collaboration and critical thinking skills. This study concludes that game-based
learning is an effective method for enhancing students' enthusiasm for mathematics, and it is recommended that
teachers integrate this approach into high school mathematics curricula.
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I. Introduction frequently negative. Internal and external factors
Mathematics is a subject encountered by

students from various backgrounds, from

contribute to students' negative perceptions of the
subject. Internal factors include students’ interest,

elementary school (SD) to senior high school
(SMA). Despite studying mathematics for nine
years, many high school students still perceive it
as difficult. They often express a lack of interest,
anxiety, and a loss of enthusiasm for learning
mathematics. This finding aligns with what
Fitriana and Aprilia (2021) found, who noted that
students' initial attitudes toward mathematics are

EY NC SA

motivation, and physical state, while external
factors encompass the role of teachers, the
abstract nature of mathematics, and traditional
teaching methods (Kholil & Zulfiani, 2020). High
school students' low interest and enthusiasm in
mathematics can lead to suboptimal learning
outcomes, making it essential to incorporate
alternative teaching methods.
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Game-Based Learning (GBL) is designed
motivation during the learning process. GBL can
boost students' enthusiasm for mathematics,
enhance their critical thinking, and promote
problem-solving and collaboration, especially in
the digital age (Untari, 2022). GBL platforms,
including traditional games and web-based online
games like Kahoot, Quizizz, and Wordwall, can
be applied in high school mathematics instruction
(Rincon-Flores et al., 2023). These platforms
make the learning process enjoyable, as students
are challenged through game activities tailored to
mathematics, ultimately leading to greater
enthusiasm and more effective learning outcomes
(Novian, 2013; Syaikhu et al., 2022). Although
GBL has been widely implemented in various
educational contexts, few studies have explored
its direct impact on students' enthusiasm for
mathematics.

The purpose of this study is to analyze the
effect of high school students' enthusiasm for
Game-Based Learning (GBL) on high school
students' enthusiasm for learning mathematics
using the logistic regression analysis method. The
type of logistic regression used is binary logistic
regression because the dependent variable is in a
binary category, namely measuring students'
enthusiasm or unenthusiasm in learning math
using games (Hosmer Jr et al., 2013). This
research will gain further insight into the
effectiveness of the Game-Based Learning (GBL)
method in increasing enthusiasm and interest in
learning mathematics. Thus, 3 hypotheses can be
formulated in this study, namely:

1. The frequency of learning mathematics using
Game-Based Learning significantly affects
high school students' enthusiasm for learning
mathematics.

2. Learning mathematics using traditional Game-
Based Learning significantly affects high
school student's enthusiasm for learning
mathematics.

3. Learning mathematics using online Game-
Based Learning significantly affects high
school student's enthusiasm for learning
mathematics.
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Regression methods are crucial in data
analysis to test these hypotheses and visualize the
relationship between a dependent variable and
one or more independent variables. This study
employs binary logistic regression, a method
suitable for analyzing the effects of multiple
independent variables on a dichotomous
dependent variable (Agresti, 2012; Hosmer Jr et
al., 2013). Further details on the steps of logistic
regression are elaborated in the Methodology
section.

I1. Research Method

This study adopts a quantitative research
approach that utilizes primary data collected
through an online survey via Google Forms. The
primary data was gathered by distributing
questionnaires to high school students in
Indonesia who are studying mathematics in the
2024/2025 academic year. The sample for this
research consists of students from a public high
school in West Sumatra and a private high school
in North Sumatra. This research aims to analyze
the effect of student enthusiasm for Game-Based
Learning (GBL) on their enthusiasm for learning
mathematics. The process involved designing
survey instruments, collecting data via Google
Forms, analyzing the data, drawing conclusions,
and preparing the research report (Cresswell,
2013).

The study uses both dependent and
independent variables. The dependent variable
(Y) in this study is students' enthusiasm for
learning mathematics with game-based learning,
categorized as 1 (unenthusiastic) and 2
(enthusiastic). The independent variables (X) are
measured using a Likert scale: 1 (very
unenthusiastic), 2 (unenthusiastic), 3
(enthusiastic), and 4 (very enthusiastic). The
independent variables include (X;) frequency of
game-based learning in mathematics, (X
enthusiasm for traditional games in mathematics,
and (X3) enthusiasm for online games in
mathematics.

Regression analysis plays a critical role in
data analysis as it helps to visualize the

relationship between the dependent and



independent variables. The dependent variable is
discrete, meaning it can take two or more distinct
values. Regression analysis aims to find a simple
yet effective model that can explain the
relationship between the dependent and
independent variables (Agresti, 2012). Logistic
regression, in particular, is commonly used when
the dependent variable is categorical. It can be
classified into binary, multinomial, or ordinal
logistic regression. In this case, binary logistic
regression analyzes the relationship between one
dependent variable and several independent
variables. The dependent variable is dichotomous,
with values 1 (indicating the presence of a
characteristic) and 0 (indicating the absence of a
characteristic) (Hosmer Jr et al., 2013; Park, 2013;
Sepang et al., 2012)

The steps involved in binary logistic

regression are as follows (Agresti, 2012; Hosmer
Jretal., 2013):

1. Logistic Regression Model
The general form of a logistic regression
model with one predictor is:

% =exp(fo + f1X1 + -+ BiXi)
2. The goodness of fit test

This test assesses whether the chosen
model adequately explains the relationship
between student enthusiasm for Game-Based
Learning and enthusiasm for mathematics. The
formula for the Goodness of Fit test is:

(Or B nrﬁr)z

g
C=)
r=1nrﬂr(1 - T[r)

3. Parameter test

This test evaluates the influence of
independent variables on the dependent variable
in the model using the G test statistic, which is

calculated as follows:
)" )"

G=-2In -
me /) (1 — /)i
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4. Partial test
This test assesses the influence of each
individual independent variable on the dependent
variable, calculated as follows:
Bi
W=

~ SE(Bi)

5. Odds ratio

The odds ratio measures how much an
independent variable influences the dependent
variable. It is computed as:

(1111'[) |x = xu)
(125) 1= x@

The hypotheses in this study will be

0 =

tested using logistic regression analysis in SPSS
software. This is consistent with the research
question, which seeks to examine the influence
of multiple independent variables on the
dependent variable. The analysis will include
collecting data through the questionnaires,
selecting the logistic regression model,
conducting an overall model fit test, and
validating the model using the Hosmer and
Lemeshow Test. In hypothesis testing, the Wald
test will be used to assess the significance of each
independent variable. A significance level of 5%
will be used for decision-making. If the p-value
is more significant than 0.05, the null hypothesis
(Ho) is accepted, suggesting that the independent
variable does not significantly affect the
dependent variable. If the p-value is less than
0.05, Ho is rejected, indicating that the
independent variable has a significant effect on
the dependent variable (Ghozali, 2016).

III. Results and Discussion

Based on the respondents' data results
through g-form, 216 high school students will be
studying math in 2024/2025. The data contains
students' enthusiasm for game-based learning
towards students' enthusiasm for learning math.
Then, the data is analyzed using binary logistic
regression using the statistical software SPSS.
The output results are as follows:
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1. Case Processing Summary
Table 1. Case Processing Summary

Case Processing Summary

Unweighted Cases? N Percent
Selected Cases  Included in Analysis 216 100.0
Missing Cases 0 0
Total 216 100.0
Unselected Cases 0 .0
Total 216 100.0

a. Ifweightis in effect, see classification table for the total
number of cases.

The study has 216 data, and Table 1 does
not contain missing cases so that all data can be
processed to the next steps.

2. Classification Table
Table 2. Classification Table®?

Classification Table®

Predicted
Antusias PBM MTK dengan
GBL Percentage
Ohserved Antusias Tidak An Correct
Step 0 Antusias PBM MTK Antusias 190 0 100.0
CBEEICER Tidak An % 0 0
Overall Percentage 88.0

a. Constantis included in the model.
b. The cutvalug is 500
The overall percentage result before
including the independent variable is 88%, as seen
in Table 2. The table explains that 88% (190) of
students are enthusiastic about learning math with
game-based learning, and 12% (26) are not
enthusiastic.

3. Iteration History

Table 3. Iteration History®"<4

Iteration History®™S4

Coefficients
Antusias PBM

Frekuensi MTK dengan  Antusias PBM

-2 Log PBM MTK Game MTK dengan

lteration likelihood Constant  dengan GBL Tradisional  Game Online
Step1 1 123.357 2428 040 -.425 -.906
2 92.805 5.490 -031 -.835 -1.735

3 82.410 8.867 -214 -1.285 -2.542

4 80.110 11.339 -.399 -1.619 -3.100

5 79.948 12.189 -471 -1.735 -3.290

6 79.947 12.265 -478 -1.745 -3.307

7 79.947 12.266 -478 -1.745 -3.307

a. Method: Enter
b. Constant s included in the model.
c. Initial -2 Log Likelihood: 158.830

d. Estimation terminated at iteration number 7 hecause parameter estimates changed by
less than .001

The -2 Log Likelihood value is 158.830,
as shown in table 3. This iteration history table
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does not include the independent variables if we
compare it with the Chi-Square value when the
degree of freedom DF=N-Number of Independent
Variables = 213 and probability P=0.05, then the
-2 Log Likelihood value: 158.830 < Chi-Square
value: 251.286 indicating that after including
independent variables, the model fits the data.

4. Omnibus Test
Table 4. Omnibus tests of model coefficients

Omnibus Tests of Model Coefficients

Chi-square df Sig.
Step1  Step 78.884 3 .000
Block 78.884 3 .000
Model 78.884 3 .000

The significance value contained in Table
4 is sig <0.05. Based on this value, the model is
declared fit, or in another sense, adding
independent variables has a real influence on the
model.

5. Hosmer and Lemeshow Test
Table 5. Hosmer and Lemeshow Test

Hosmer and Lemeshow Test
Step Chi-square df Sig.
1 4.057 5 541

The Chi-Square Hosmer and Lemeshow
test values are less than the Chi-Square table,
namely 4.057 <11.070 (when df 5 and probability
P =0.05) or can be reviewed from the significance
value in the table 0.541 > 0.05, which means there
is no significant difference between the model and
its observations so that hypothesis testing can be
done (see table 5).

6. Classification Results
Table 6. Classification Results

Classification Table?

Predicted
Antusias PBM MTK dengan
GBL

Percentage
Observed Antusias Tidak An Correct
Step1  Antusias PBM MTK Antusias 185 5 a7.4
CHNE:S TidakAn 15 11 423
Overall Percentage 90.7

a. The cutvalue is .500

Table 6 shows the results of students who
are not enthusiastic about learning mathematics



with game-based learning, 26 students with a
classification of 11 students who are not
enthusiastic, and 15 students who should not be
enthusiastic but are enthusiastic after the
independent variable is included. After that,
students who were enthusiastic about learning
math with Game-Based Learning were 190, with
a classification of 185 enthusiastic students and

Table 7. Variable in the Equation

Panjaitan & Dasari: The impact of...(14)

five students who should be enthusiastic but were
not enthusiastic. Thus, table 6 also obtained the
accuracy of the research model of 90.7%.

7. Logistic Regression Model and Hypothesis
Test
The results of the SPSS output in Table 7,
which contains the coefficient, are as follows:

Variables in the Equation

95% C.|.for EXP(B)
B S.E. Wald df Sig. Exp(B) Lower Upper
Step1®  Frekuensi PBM MTK -.478 459 1.085 1 .298 620 252 1.525
dengan GBL
Antusias PBM MTK -1.745 470 13.817 1 .000 175 .070 438
dengan Game
Tradisional
Antusias PBM MTK -3.307 613 29.130 1 .000 .037 .01 122
dengan Game Online
Constant 12.266 2,622 21.876 1 .000 212269.987

a. Variable(s) entered on step 1: Frekuensi PBM MTK dengan GBL, Antusias PBM MTK dengan Game Tradisional, Antusias PBM MTK

dengan Game Online.

Table 7 will answer the hypotheses that
have been formulated in this study as follows:

1. The first hypothesis on X; (frequency of
math learning with Game-Based Learning)

Ho: There is no effect of the frequency of learning
mathematics with Game-Based Learning on
high school students' enthusiasm for learning
mathematics.

Hi: There is an effect of the frequency of learning
mathematics with Game-Based Learning on
high school students' enthusiasm for learning
mathematics.

Table 7 shows that the p-value > 0.05, so

Ho is accepted. This means that there is no effect

of the frequency of learning mathematics with

Game-Based Learning on high school students'

enthusiasm for learning mathematics. This

contradicts some research results, which state that
consistently applying game-based learning in
mathematics learning can increase motivation,
learning outcomes, and competence in learning

mathematics (Himmawan & Juandi, 2023;

Mahmud Muhammad Sofwan, 2023; Yulita Dwi

Lestari et al., 2023).

2. The second hypothesis on X, (traditional
Game-Based Learning in math learning)

Ho: Traditional Game-Based Learning has no
effect on high school students' enthusiasm
for learning mathematics.

Hi: There is an effect of student enthusiasm with
traditional Game-Based Learning on high
school students' enthusiasm for learning
mathematics.

The effect of student enthusiasm with
traditional Game-Based Learning on high school
students' enthusiasm for learning mathematics.
According to Tiarawati dan Surakarta (2024),
traditional games that are applied to math learning
foster interest and enthusiasm among students.
This strongly supports the hypothesis in point
two.
3. The third hypothesis on X3 (Online Game-
Based Learning in math learning)

Ho: Online Game-Based Learning has no effect on
high school students' enthusiasm for learning
mathematics.

Hi: There is an effect of student enthusiasm with
online Game-Based Learning on high school
students' enthusiasm in learning
mathematics.

Table 7 shows that the p-value <0.05 so
that Hy is rejected, which means that there is an
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effect of student enthusiasm with online Game-
Based Learning on high school students'
enthusiasm for learning mathematics. This is in
line with Che Mansor dan Rosly (2024), who
stated that digital-based games that have been
applied in mathematics learning significantly
improve students' mathematical achievement and
provide positive perceptions of mathematics
learning. Through digital-based games, students'
skills and activeness in learning mathematics are
involved (Wardani & Kiptiyah, 2024). On the
other hand, through Table 7, a logistic regression
model can be obtained in terms of independent
variables that have a significant effect, namely:

Logit ﬁ) = 12,266 — 1,745X, — 3,307X5

The findings of this study align with
previous research, such as Adinda et al. (2024),
Yustina & Yahfizham (2023), and Rosarian &
Dirgantoro (2020), which highlight the positive
impact of Game-Based Learning (GBL) on
student engagement and enthusiasm in
mathematics education. Adinda et al. (2024)
showed that interactive, game-based methods
significantly boost student motivation compared
to traditional approaches. Yustina and Yahfizham
(2023) found that digital games tailored for
mathematics enhance cognitive and emotional
engagement. Rosarian and Dirgantoro (2020)
further emphasized the role of gamification
elements, such as points and challenges, in
maintaining student interest. However, this study
builds upon these insights by introducing a
quantitative analysis through a binary logistic
regression model, achieving a 90.7% predictive
accuracy, which offers a more systematic way of
understanding student enthusiasm as a predictor
of learning outcomes.

The integration of traditional and online
GBL formats in this research provides a broader
perspective on GBL strategies, surpassing the
scope of previous studies that focused solely on
gamification elements or digital tools. The
logistic regression analysis provides robust
evidence

empirical demonstrating  how
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enthusiasm for specific learning tasks directly
influences the effectiveness of GBL approaches.
This method complements the qualitative insights
from earlier studies and offers educators a
practical tool to predict and address areas where
student engagement might be lacking.

These results highlight the potential for
more targeted instructional strategies in
mathematics education. Educators can use the
predictive model to design interventions that
address specific motivational gaps, choosing
appropriate GBL strategies, whether collaborative
¢, classroom settings, or individualized online
environments, according to the context. Future
research should explore additional variables, such
as peer interactions, self-efficacy, and
collaborative dynamics, to build an even more
comprehensive understanding of factors that drive
outcomes  in

engagement and learning

mathematics education through GBL.

IV. Conclusion

The findings of this study highlight the
significant role of Game-Based Learning (GBL)
in influencing high school students' enthusiasm
for learning mathematics. While the frequency of
using GBL did not show a significant effect, both
traditional and online GBL approaches positively
impacted students' enthusiasm for mathematics
learning. The binary logistic regression model,
with an accuracy of 90.7%, demonstrated that
GBL  effectively predicts and enhances
enthusiasm for learning mathematics.

The partial test analysis revealed that
traditional Game-Based Learning significantly
enhances student engagement, supporting
research emphasizing traditional games' role in
fostering interest. Similarly, online game-based
learning significantly affects enthusiasm, which
aligns with studies showing that digital games
improve mathematical achievement and positive
perceptions of learning. These results are
summarized in the logistic regression equation:

Logit(&) = 12,266 — 1,745X, — 3,307X,

This research provides valuable insights for
high school teachers to adopt Game-Based



Learning as an innovative approach to their
teaching practices. Teachers can create a more
engaging and motivating learning environment by
integrating traditional and online games into the
mathematics curriculum. Such methods increase
students' interest and foster collaboration, critical
thinking, and overall academic performance.

Ultimately, Game-Based Learning offers a
promising pathway to address students' declining
interest in mathematics and enhance the overall
quality of mathematics education in high schools.
Future research could explore the long-term
impact of GBL and investigate optimal strategies
for its implementation in diverse educational
contexts.

Acknowledgment

I want to thank the Indonesia Endowment Fund
for Education (LPDP) from the Ministry of
Finance Republic Indonesia for granting the
scholarship and supporting this research through
the doctoral degree program in 2024.

References

Adinda, W., Hidayat, A., Cahyaningrat, D.,
Oktania, S., Alfikri, S. R., & Junedi, B.

(2024). Pengembangan multimudia
pembelajaran berbasis microlearning untuk
meningkatkan literasi anak usia

dini. Cakrawala Pedagogik, 8(2), 323-338.

Agresti, A. (2012). Categorical data analysis
(Vol. 792). John Wiley & Sons.

Che Mansor, N. S., & Rosly, N. S. (2024). A study
on the relationship between game-based
learning and secondary school students'
mathematics  achievement in SMK
Kompleks Gong Badak. Malaysian Journal
of Computing (Mjoc), 9(1), 1776-1788.
https://doi.org/10.24191/mjoc.v9i1.26081

Cresswell, J. (2013). Qualitative inquiry &
research design: Choosing among five
approaches.

Fitriana, D. N., & Aprilia, A. (2021). Mindset
awal  siswa  terhadap  pembelajaran
matematika yang sulit dan menakutkan.

Ghozali, 1. (2016). Aplikasi analisis multivariete
dengan program IBM SPSS 23.

Himmawan, D. F., & Juandi, D. (2023). Games-
based learning in mathematics education.

Panjaitan & Dasari: The impact of...(14)

Union:  Jurnal  Illmiah  Pendidikan
Matematika, 11(1), 41-50.
https://doi.org/10.30738/union.v11il.13982

Hosmer Jr, D. W., Lemeshow, S., & Sturdivant,
R. X. (2013). Applied logistic regression.
John Wiley & Sons.

Kholil, M., & Zulfiani, S. (2020). Faktor-faktor
kesulitan ~ belajar matematika  siswa
Madrasah Ibtidaiyah Da’watul Falah
Kecamatan Tegaldlimo Kabupaten
Banyuwangi. EDUCARE: Journal of
Primary  Education, 1(2), 151-168.
https://doi.org/10.35719/educare.v1i2.14

Mahmud Muhammad Sofwan. (2023). Influence
of game-based learning in mathematics
education on the students. Frontiers in
Psychology, Volume 14(2023).
https://www.frontiersin.org/journals/psycho
logy/articles/10.3389/fpsyg.2023.1105806

Novian, N. D. (2013). Pengembangan media
pembelajaran  berbasis game sebagai
pendukung mata pelajaran teknologi
informasi dan komunikasi (TIK) materi
operasi dasar komputer menggunakan
Adobe  Flash.  Skripsi.  Yogyakarta:
Universitas Negeri Yogyakarta.

Park, H. A. (2013). An introduction to logistic
regression: From basic concepts to
interpretation with particular attention to
nursing domain. Journal of Korean
Academy of Nursing, 43(2), 154-164.
https://doi.org/10.4040/jkan.2013.43.2.154

Rincon-Flores, E. G., Santos-Guevara, B. N.,
Martinez-Cardiel, L., Rodriguez-Rodriguez,
N. K., Quintana-Cruz, H. A., & Matsuura-
Sonoda, A. (2023). Gamit! Icing on the cake
for mathematics gamification. Sustainability
(Switzerland), 15(3), 1-13.
https://doi.org/10.3390/su15032334

Rosarian, A. W., & Dirgantoro, K. P. S. (2020).
Upaya guru dalam membangun interaksi
siswa melalui metode belajar sambil
bermain [teacher's efforts in building student
interaction using a game based learning
method]. JOHME: Journal of Holistic
Mathematics Education, 3(2), 146-163.

Sepang, F., Komalig, H., & Hatidja, D. (2012).

Penerapan  regresi logistik  untuk
menentukan faktor-faktor yang
mempengaruhi  pemilihan  jenis  alat

kontrasepsi di Kecamatan Modayag Barat.
Universitas Sam Ratulangi. Manado. Jurnal
MIPA Unsrat Online, 1(1), 1-5.

153


https://doi.org/10.24191/mjoc.v9i1.26081
https://doi.org/10.30738/union.v11i1.13982
https://doi.org/10.35719/educare.v1i2.14
https://www.frontiersin.org/journals/psychology/articles/10.3389/fpsyg.2023.1105806
https://www.frontiersin.org/journals/psychology/articles/10.3389/fpsyg.2023.1105806
https://doi.org/10.4040/jkan.2013.43.2.154
https://doi.org/10.3390/su15032334

JURNAL GANTANG. December 2024; 1X(2): 147 — 154
p-ISSN. 2503-0671
e-ISSN. 2548-5547

Syaikhu, A. A., Pranyata, Y. I. P., & Fayeldi, T.
(2022). Pengembangan media pembelajaran
matematika electronic snake and ladder
pada game-based learning. Journal Focus
Action of Research Mathematic (Factor M),
5(1), 14-30.

Tiarawati, U. H., & Surakarta, U. M. (2024).
Utilizing snakes and ladders media in
learning. Jurnal Cakrawala Pendas. 10(2),
296-306.

Untari, A. D. (2022). Game-based learning:
Alternative 21st century innovative learning
models in improving student learning
activeness. FEdueksos Jurnal Pendidikan
Sosial & Ekonomi, 11(2), 228-242.
https://doi.org/10.24235/edueksos.v11i2.11
919

Wardani, M. E., & Kiptiyah, S. M. (2024). Game-
based learning model with Baamboozle
media based on artificial intelligence
increases student engagement and learning
outcomes. Jurnal Ilmiah Sekolah Dasar,
8(2), 293-303.
https://doi.org/10.23887/jisd.v8i2.67141

Yulita Dwi Lestari, Anisa Urrohmah, & Joko
Sutrisno AB. (2023). Pengembangan alat
permainan edukatif ular tangga dalam
pembelajaran matematika kelas II SDN 9
Negerikaton. Didaktik:  Jurnal Illmiah
PGSD STKIP Subang, 9(04), 528-540.
https://doi.org/10.36989/didaktik.v9i04.159
0

Yustina, A. F., & Yahfizham, Y. (2023). Game
Based Learning Matematika dengan Metode
Squid game dan Among us. Jurnal
Cendekia: Jurnal Pendidikan
Matematika, 7(1), 615-630.

154


https://doi.org/10.24235/edueksos.v11i2.11919
https://doi.org/10.24235/edueksos.v11i2.11919
https://doi.org/10.23887/jisd.v8i2.67141
https://doi.org/10.36989/didaktik.v9i04.1590
https://doi.org/10.36989/didaktik.v9i04.1590

