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Abstract

Students’ attitudes towards Digital Game-Based Learning (DGBL) in developing countries such
as Indonesia are rarely investigated despite the fact that digital games are being used in secondary
education increasingly. This research aims to explore students’ attitudes towards DGBL in
chemistry. We used a quantitative study method using a self-reported survey questionnaire. The
study included 480 high school students (203 males and 277 females) from various public and
private high schools in Indonesia. The present study employed a cross-sectional survey design to
collect data in July and August 2023. The DGBL attitude scale was adapted to evaluate students’
attitudes. The questionnaire comprised 22 items assessing students’ attitudes towards digital
game-based learning. The data obtained were analyzed using descriptive statistics as well as #
tests and a one-way Analysis of Variance (ANOVA). As a result, students expressed a slightly
positive attitude towards digital games in chemistry learning particularly for learning
opportunities. The results also showed that there was a significant gap in students’ attitudes with
regard to gender and the daily duration of smartphone use. However, there was no significant gap
regarding students’ attitudes towards digital game-based learning. The findings provide valuable
insights for game designers and teachers to design and implement educational games that meet
student needs and expectations in order to improve learning outcomes. The results are also useful
for educators and educational researchers on how demographic factors influence students’ DGBL
attitudes in chemistry education in developing countries such as Indonesia.
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Contribution of this paper to the literature

The results are useful for teachers and educational researchers regarding how demographic
variables affect students’ attitudes towards digital games in Indonesia and other developing
countries. Policymakers, practitioners and educational managers can also use the research
results to plan the effective use of digital games based on demographic factors.

1. Introduction

Nowadays, digital game-based learning (DGBL) is receiving attention from education researchers worldwide.
The term DGBL refers to an effective pedagogical approach that incorporates digital games into the educational
curriculum (Van Eck, 2015). This kind of approach is seen as a replacement for traditional methods (Gee, 2003).
This research aims to explore students’ search for information related to games and learning objectives. Students are
expected to focus more on learning when learning activities are designed to allow them to learn while having fun
because DGBL helps attract attention and provides enjoyment to students (Yang, Quadir, & Chen, 2016). In
addition, digital games help students become active learners leading to an authentic learning environment (Ahmed
et al., 2022). Existing studies report that DGBL provides opportunities for students to be actively involved in the
classroom environment (Garris, Ahlers, & Driskell, 2002), encourages higher-order thinking skills (Dondlinger,
2007) and improves problem-solving and creative skills (Yang, 2015). Students who are more involved in games
also show increased motivation and learning outcomes (Cornillie, Thorne, & Desmet, 2012).

Digital games are used for educational purposes apart from entertainment purposes. Students’ attitudes towards
DGBL in developing countries such as Indonesia are rarely explored despite the increasingly widespread use of
digital games at the high school level. Previous studies focused on investigating the attitudes of lecturers
(Noraddin & Kian, 2014), university students (Hainey et al., 2013), preservice teachers (Belda-Medina & Calvo-
Ferrer, 2022) and elementary school students (Cankaya & Karamete, 2009). Thus, the current study seeks to
determine the attitudes of Indonesian high school students towards digital games. The main research questions in
this study were:

(1) What is the level of Indonesian high school students’ DGBL attitudes?
(2) Do high school students” DGBL attitudes differ based on demographic factors namely gender, grade level and
daily duration of smartphone use?

2. Literature Review
2.1. Dagital Game-Based Learning (DGBL)

DGBL has received attention in education as technology advances. Recently, educational digital games has
emerged as an emerging tool to support the teaching process (Lampropoulos, 2023). It is widely recognized that
DGBL is a smart pedagogical method that uses educational digital games or learning by solving problems through
digital devices (e.g., smartphones, personal computers or tablets). Van Eck (2015) proposes three strategies in the
literature to use digital games in an educational context: first, integrating students in the development of digital
games to satisfy their needs, next developing digital games to practice skills and improve knowledge and
finally, using educational commercial games in the classroom. DGBL has been a prominent pedagogical method in
secondary education due to its many benefits for students. Previous research highlights the reasons why teachers
use digital games in the classroom. In research conducted by Huizenga, Ten Dam, Voogt, and Admiraal (2017),
teachers agreed that in DGBL students can learn in a safe environment, become active learners and receive
teedback on their actions. In addition, most teachers believe that when students are engaged in games, they will
focus on one thing at a time and take responsibility for their academics (Kokandy, 2021). It should be noted that
teachers, students and digital games are essential elements for the effective implementation of DGBL. More
importantly, students’ perceptions of digital games can be influenced by several factors such as their usefulness,
learning opportunities, experience with games and preference for digital games (Bourgonjon, Valcke, Soetaert, &
Schellens, 2010). When teachers successfully use educational games in the classroom, students’ attitudes and
academic performance will improve (Cagiltay, Ozcelik, & Ozcelik, 2015). Thus, evaluating students’ attitudes
towards DGBL is crucial in order to promote their performance.

2.2. Research on DGBL

Previous studies exploring students’ attitudes and perceptions towards digital games have been documented.
For instance, Hainey et al. (2013) studied Scottish and Dutch students’ attitudes towards playing games concluding
that most participants agreed that computer games can be used for educational purposes at the higher education
level. In addition, Noraddin and Kian (2014) focused on the perceptions of Malaysian university teachers about
using video games in the classroom and reported that most participants have a positive attitude towards using
video games in their educational practices. IFurthermore, Sardone (2018) performed a study with 102 preservice
teachers and revealed that the participants saw benefits in using educational games to teach specific content to their
students. Licorish, Owen, Daniel, and George (2018) conducted a qualitative study to evaluate university students’
experiences with Kahoot (a game-based learning platform in New Zealand). As a result, they highlighted that the
use of educational games is useful for improving the quality of student learning in the classroom. The current
literature looks at the attitudes and views of preservice teachers and university students about the use of video games in
education. In contrast, our study focuses on high school students’ perceptions of DGBL.

3. Methods

3.1. Research Design

This cross-sectional study was performed from July 2023 to August 2023. In this study, we gathered data
through a one-time self-administered survey. Thus, it can provide valuable information in a short period of time
about students” attitudes towards DGBL (Creswell, 2012).
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3.2. Participants

Table 1 provides demographic information about respondents. The study included 480 participants with
57.71% of them being female and 42.29% being male. A majority of the participants were eleventh-grade students
(48.54%) followed by twelfth-grade students (45.00%) and tenth-grade students (6.46%). In terms of daily duration
of smartphone use, 7.08 percent of students used smartphones for less than 1 hour per day, 54.58 percent were
between 1 and 6 hours and 38.33 percent were more than 6 hours. They were between the ages of 14 and 19.

Table 1. Demographic characteristics of participants in the present study.

Variable | Frequency | %
Gender

Male 203 42.29
Female 277 57.71
Grade

10 31 6.46
11 238 48.54
12 216 45.00
Daily duration of smartphone use

Less than 1 hour 34 7.08
1—6 hours 262 54.58
More than 6 hours 184 38.33

3.8. Instrument

The attitude of students towards Digital Game-Based Learning (DGBL) was evaluated using the DGBL
attitude scale constructed by Bourgonjon et al. (2010). The questionnaire is a 22-item 5-point rating scale with
choices ranging from strongly agrees at point 5 to strongly disagree at point 1, all of which are positive. The
questionnaire consisted of five dimensions as listed in Table 2.

Table 2. Dimensions and examples of items in the DGBL attitude scale.

Dimension Item | o | Example

Usefulness 4 095 Using digital games in the classroom would help me achieve
better grades.

. My interaction with digital games in the classroom would be clear

Ease of use 3 0.83

and understandable.
. . Digital games offer opportunities to stimulate transfer between
Learning opportunities 7 0.90 & 5 pportu 4 W

various subjects.
Experience with games 5 0.90 | Ilike playing digital games.
I would support the use of digital games in the classroom if I had
5 S o g 3 0.91
Preference for digital games to vote.

Total scores varied from 22 to 110 in all dimensions. Higher scores represent higher attitudes towards the use
of digital games in chemistry learning. In the current study, the value of Cronbach a (alpha) reliability for the
DGBL attitude scale was 0.96 which indicated that the questionnaire is reliable (Taber, 2018). Students answered
the attitude scale in about 15 minutes.

3.4. Procedure

After the study received ethical approval, the researchers contacted chemistry teachers at public and private
high schools in Jakarta, Indonesia. We explained the purpose of the research. An online survey using Google
Forms was distributed to students in order to assess students” attitudes towards digital games. Data collection was
carried out from July 25 to August 9, 2023. Students could fill out the questionnaire at any time either inside or
outside of class. The researchers sent a survey link to teachers through WhatsApp to facilitate data collection. The
chemistry teachers were then requested to forward the link to their students. Since it was voluntary, students were
given the right to refuse to participate. At the end of data collection, 480 students filled out the questionnaire. All
responses were declared valid because all items in the instrument had to be answered. Usable responses were then
imported into SPSS (Statistical Package for the Social Sciences) version 25 for analysis.

3.5. Data Analysts

In this study, we used SPSS Statistics 25.0 for statistical analysis. The kurtosis and skewness values were
calculated to check the normal distribution of the data. After calculations, it was found that the values ranged from
+1, namely —0.305 to 0.236 for skewness and —0.312 to 0.632 for kurtosis. This indicates that the data was
normally distributed (Tabachnick & Fidell, 2019). Then, the data were analyzed using descriptive statistics
including percentages (%), mean scores (M), and standard deviations (SD). In addition, the #test was also adopted
to check whether there was a gap caused by gender while a one-way Analysis of Variance (ANOVA) was performed
to identify whether there was a gap caused by grade level and frequency of daily smartphone use. Tukey’s post-hoc
test was then executed to check for gaps between groups. A p-value < 0.05 was interpreted as statistically
significant.

4. Results and Discussion

In the present study, the researchers focused on students’ attitudes towards digital game-based learning
(DGBL). The results of the descriptive statistics are summarized in Table 3. According to Table 3, the highest and
lowest attitude scores were found in learning opportunities (M = 3.735, §D = 0.694) and experience with games (M
= 3.186, D = 0.854) respectively. According to the results, attitudes towards digital games were above the middle
point. This value can be expressed as M = 3.520 on a 5-point scale which is nearly the option “agree”. It can be

3
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stated that students had a slightly positive attitude about the use of digital games in teaching and learning
practices. In other words, students considered themselves sufficient for digital games.

This result is consistent with Cankaya and Karamete’s (2009) findings. They surveyed 176 elementary school
students in Turkey on whether educational games influenced students’ attitudes towards computer games and
found that they were positive. Similarly, Pastore and FFalvo (2010) examined preservice teachers’ perceptions of
video games in the classroom environment and reported that all participants felt that gaming was appropriate for
promoting learning and motivating students in the classroom. The findings also highlight the study of Chen, Chen,
Chen, and Yang (2012) and Kuru Goénen (2019) which shows that learners have a positive attitude towards the use
of games. Moreover, Vogel et al. (2006) systematically reviewed 32 articles and reported that students showed
significantly more positive attitudes towards DGBL compared to traditional lecture-like instruction. A possible
explanation for this finding may be that students perceive educational games as an effective and valuable tool to
promote their learning. According to Gibson, Halverson, and Riedel (2007), out of 228 pre-service teachers, a total
of 65% of participants agreed that digital games can be useful as an educational tool. They are more motivated to
learn which in turn promotes their attitude towards digital games in the presence of visual representations. In
other words, digital games are seen as having a positive effect on students’ learning attitudes.

Table 3. Descriptive statistics of DGBL attitudes.

Dimension Min. | Max. | Mean | SD

Usefulness (U) 3.563 | 0.856
Ease of use (EOU) 8.697 | 0.759
Learning opportunities (LO) 8.735 | 0.694
Experience with games (EWG) 3.186 | 0.854
Preference for digital games (PDG) 3.444 | 0.845
All dimensions 3.520 | 0.678

[ TS (U [
UG |G| OO

Students’ attitudes towards DGBL were analyzed based on their gender, grade level and daily duration of
smartphone use. Table 4 presents the results of the #tests conducted considering gender. As clearly seen in Table
4, male students showed more positive attitudes towards digital games than their female counterparts in almost all
dimensions except learning opportunities (p > 0.05). In general, there were statistically significant gaps in the
attitude scores between male and female students (p < 0.05).

Table 4. T-test results by gender.

Dimension Gender N Mean SD t p

U Male 203 3.720 0.854 3.500 | 0.001%*
Female 277 3.447 0.840

EOU Male 203 3.732 0.794 3.876 | 0.001%*
Female 277 3.498 0.718

LO Male 208 8.798 0.748 1.569 0.117
Female 277 3.698 0.650

EWG Male 208 8.529 0.822 8.022 | 0.000%*
Female 277 2.984 0.788

PDG Male 203 3.647 0.881 4.604 | 0.000%
Female 277 3.295 0.786

All dimensions Male 203 3.691 0.718 4.847 0.000%
Female 277 3.895 0.619

Note: * p-value < 0.05.

This finding is consistent with earlier research (e.g., Bertozzi and Lee (2007)). Similarly, Martin del Pozo,
Basilotta Goémez-Pablos, and Garcfa-Valcarcel Murfioz-Repiso (2017) explored prospective Spanish teachers’
attitudes towards video game-assisted learning. Ismail and Mohammad (2017) carried out a survey of 113 1st-year
students in Malaysia. The findings showed that there was a significant gap in perception scores between female and
male students. Male students were more inclined than female students to use Kahoot and they thought Kahoot had
a superior approach to help with information retention. A possible reason for this finding may be related to the
historical gender gap in exposure to video games. In the existing literature, the number of female students who
play video games is less than that of their male counterparts (Ferguson, 2015). In the study by Admiraal et al.
(2014), they revealed that male students are more interested in digital games than female students. Similarly,
Wang and Wang (2008) also reported that males were more willing to use online games than their female
counterparts. Another reason may be that male students tend to set higher learning goals, preferences, motivation,
learning performance and engagement in DGBL environments than female students (Chung & Chang, 2017;
Papastergiou, 2008). This might be a logical explanation for the attitude scores of male students being higher than
those of female students.

Table 5 reveals the ANOVA results regarding the disparity of attitude scores based on grade level. According
to Table 5, there was no significant gap between students in grades 10, 11 and 12 in terms of attitudes towards
DGBL (p > 0.05). Similarly, Altawalbeh and Irwanto (2023) investigated the perceptions of 72 Jordanian students
concerning the use of Kahoot in a game-based learning environment. They also reported that there were no
significant differences in perceptions of game-based learning based on grade level. When tested by dimension,
differences in attitudes appeared only on the ease of use dimension. Grade 11 students were found to have greater
attitude scores than their grade 10 counterparts (p < 0.05) based on Tukey’s post-hoc analysis. This means that
students increase their interest in using digital games as their grade level increases. It may be stated that students’
digital literacy skills improve as they grow (Keane, Linden, Hernandez-Martinez, Molnar, & Blicblau, 2023). This
may be a possible reason why the attitude scores of Indonesian high school students in higher grades were greater
than their counterparts in lower grades.
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Table 5. ANOVA results by grade level.

Dimension Grade N Mean SD F P

U 10 31 3.492 | 0.810 | 0.156 | 0.855
11 233 | 8.556 | 0.804
12 216 | 8.580 | 0.918

EOU 10 31 3.812 | 0.7389 | 3.244 | 0.040%*
11 233 | 8.662 | 0.730
12 216 | 3.568 | 0.784

LO 10 31 3.5640 | 0.678 | 1.383 | 0.265
11 233 | 8.755 | 0.686
12 216 | 8.741 | 0.704

EWG 10 31 3.082 | 0.962 | 0.699 | 0.498
11 238 | 8.174 | 0.806
12 216 | 8.220 | 0.889

PDG 10 31 3.205 | 0.758 | 1.446 | 0.236
11 233 | 3.442 | 0.800
12 216 | 3.480 | 0.900

All dimensions 10 31 3.889 | 0.681 | 1.183 | 0.307
11 233 | 8.531 | 0.633
12 216 | 8.5%4 | 0.723

Note: * p-value < 0.05.

Furthermore, Table 6 displays the findings of the ANOVA on the students” DGBL attitude with respect to
their daily smartphone use.

Table 6. ANOVA results by daily duration of smartphone use.

Dimension Smartphone use N Mean SD F p

U Less than 1 hour 34 3.353 1.077 | 4.869 0.018%
1-6 hours 262 3.492 0.800
More than 6 hours 184 3.701 0.872

EOU Less than 1 hour 34 3.461 0.833 | 2.067 0.128
1-6 hours 262 3.556 0.715
More than 6 hours 184 3.681 0.800

LO Less than 1 hour 34 3.559 0.781 | 2.781 0.063
1-6 hours 262 3.700 0.656
More than 6 hours 184 3.818 0.728

EWG Less than 1 hour 34 3.058 0.865 | 3.148 0.044
1-6 hours 262 3.118 0.818
More than 6 hours 184 3.808 0.891

PDG Less than 1 hour 34 3.334 0.884 | 2.296 0.102
1-6 hours 262 3.386 0.781
More than 6 hours 184 3.547 0.917

All dimensions | Less than 1 hour 34 3.862 0.780 | 3.982 0.019%
1-6 hours 262 3.467 0.629
More than 6 hours 184 3.625 0.714

Note: * p-value < 0.05.

The mean total attitude score and the “Usefulness” component of the DGBL attitude scale showed a
statistically significant difference with respect to the daily duration of smartphone use. In general, the results of
Tukey’s post-hoc test reflected that students who used smartphones for more than 6 hours showed significantly
higher attitude scores than their counterparts who used them between 1 and 6 hours (p < 0.05). This shows that
students’ attitudes towards digital games increase as the frequency of daily smartphone use increases. In the study
by Krist et al. (2020), older students tend to spend more time using Information and Communications Technology
(ICT) than younger students. Our finding is consistent with the study of Martin del Pozo et al. (2017) who
reported that students who spent more time playing educational games had more positive attitudes towards using
games in a collaborative learning environment.

5. Conclusion

In this study, students” attitudes towards digital game-based learning (DGBL) were analyzed based on several
variables. A statistically significant gap was found in attitudes towards DGBL in terms of gender in favor of male
students. On the other hand, no significant gaps were found between students in grades 10, 11 and 12 in terms of
DGBL attitudes. Specifically, a significant gap was only found in the “Ease of use” dimension in favor of grade 11
students. IFurthermore, it was determined that students with the highest DGBL attitude scores were those who
used smartphones for more than 6 hours followed by those who used smartphones between 1 and 6 hours and less
than 1 hour. This gap was found to be statistically significant. The results obtained in the current study provide
valuable information regarding various factors influencing students’ attitudes towards the use of digital games in
secondary education. Our study shows that digital games are a promising tool for enhancing the educational
experience of high school students. As technology continues to improve students’ attitudes and abilities to learn, it
can be assumed that there will be a greater impact of digital games on the learning environment. This study
provides valuable insights into the use of digital games for academic purposes in order to enhance teacher and
student interactions and strengthen their learning process. Accordingly, teachers should be willing to use digital
games in their classrooms to support learning objectives. In other words, teachers should implement educational
games to elevate student engagement and academic performance in the classroom.
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6. Implications

According to the results of the analysis, it appears that high school students have a positive attitude towards
digital games. It can be concluded that there is a statistically significant gap in the variables of gender and daily
duration of smartphone use. In contrast, if grade-level variables were examined, students’ attitudes towards digital
games did not differ significantly. This indicates that more attention should be paid to both male and female
students using digital games to support learning goals in the classroom. In addition, teachers should ensure that
students’ use of smartphones is for educational purposes. Students can achieve specific objectives in dynamic,
student-centered learning environments such as game-based learning (Erhel & Jamet, 2013). The current study’s
findings suggest that teachers develop and incorporate more gender-neutral digital educational games into the
teaching and learning process. The present study also has important implications for encouraging students to play
instructional games outside of the classroom. It seeks to inspire students to learn more and advance their chemistry
proficiency.
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