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Abstract 
Digital games are nothing new to today's youth. The education system is no exception, as it 
also employs digital education games (DEG) in the teaching and learning process. The purpose 
of this narrative review is to demonstrate the impact of DEG on learning for undergraduate 
students, to explain the role of DEG for undergraduate students and to describe strategies for 
minimizing obstacles associated with DEG implementation. The narrative review procedure 
involves selecting journals related to educational digital games. Three keywords have been 
used to search the relevant articles: “digital educational games”, “learning” and 
“undergraduate students”. The result shows that DEG contributes to critical factors 
influencing students' learning attitudes and educational intentions. It also aids in the 
formation of environmentally conscious attitudes and behaviors in students. DEG has the 
advantage of being active, practical and problem-based, as well as providing immediate 
feedback. 
Keywords: Narrative Review, Educational Digital Game, Learning, Undergraduate Student. 
 
Introduction 
Educational games are those that are intentionally designed for the purpose of education, as 
opposed to entertainment games that have incidental or educational values. Educational 
games are intended to help people understand concepts, learn domain knowledge and 
develop problem-solving skills while they play (Zheng, 2016). Freitas's study (as cited in 
Manesis, 2020) defined those Digital Educational Games (DEG) are software applications 
which combine both the characteristics of video games and those of computer-based games. 
They aim to design enticing learning experiences that successfully correspond to specific 
learning aims and results. Over the past decade, many researchers and educators have 
integrated mobile technology and the features of gaming into their instructional designs 
(Chang & Hwang, 2019). However, the studies mentioned above also have their limitations. 
They did not comprehensively analyze implementation DEG among undergraduate student, 
but only analyzed a particular respondent, such as school and kindergarten students. This 
narrative review is to demonstrate the impact of DEG on learning for undergraduate students, 
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to explain the role of DEG for undergraduate students and to describe strategies for 
minimizing obstacles associated with DEG implementation.  
 
Methodology 
This paper uses the method of narrative review, which is commonly used to describe general 
literature reviews based on various research results. Guidance on the Conduct of Narrative 
Synthesis in Systematic Reviews as cited by Manesis (2020) define that a narrative review is a 
description of the variously related research results. 
 
Narrative Review Procedure 
This narrative review goes through several stages. The review looks for and selected relevant 
studies on the topic. The decision to choose the article was made after an outline review of 
the study's findings. Even though the database has a large number of publications, not all of 
the study's findings are relevant to the DEG research topics. In addition, the authors sort and 
classify the publications to address the following three research questions:  
RQ1: What impact does DEG have on undergraduate students? 
RQ2: What role does DEG play for undergraduate students? 
RQ3: What is the strategy for overcoming the challenges associated with DEG 
implementation? 
 
Primary Studies Selection 
The primary investigations were conducted using the following e-journal databases: 
ScienceDirect, SpringerLink, Sage Journal Online, Taylor & Francis, IEEE and Scopus. “Digital 
educational games”, “learning” and “undergraduate students” are the three keywords that 
were employed in this study to investigate the research question.  
 
Four inclusion criteria were used in this investigation:  
1. Studies published between 2012 and 2022. 
2. Studies that focused on digital educational games settings. 
3. Studies that focused on learning settings. 
4. Studies that focused on undergraduate settings. 
 
Three exclusion criteria were used in this investigation:  
1. Studies that were not published in English. 
2. Studies that had insufficient data to calculate effect sizes. 
3. Studies for which the full text was unavailable. 
 
The data collection process is depicted in Figure 1, which includes searching, screening and 
choosing qualified articles for inclusion. 
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Figure 1. Flow chart of the narrative review selection process for the present article  
 
By using the keywords "digital educational games", "learning" and "undergraduate students", 
869 papers were identified from SpringerLink, 1131 papers from ScienceDirect, 1975 papers 
from Sage Journals, 100 papers from Taylor & Francis, 95 papers from Scopus and 34 papers 
from IEEE. 74 papers were determined to be relevant to the research questions RQ1, RQ2, 
and RQ3. 30 papers were chosen for this review because they met the inclusion criteria. 
 
Result 
A total of 30 primary studies on DEG had been identified. They met the criteria for inclusion 
in this review and suitable to answer the research questions. 
 
Table 1 
Articles Included in The Narrative Review 

criteria 
Author and 
year of 
publication 

Study sample Finding 

Im
p

ac
t 

 

De Troyer et 
al (2019) 

1st year undergraduate students of 
Computer Science, University of 
Brussel. 

Under the guidance of a teaching assistant, the game 
has a similar educational impact to a conventional 
training session. 

Wu et al 
(2022) 

84 undergraduate students. There are critical factors that influence students' 
learning attitudes and intentions regarding STEAM 
education. 

Garnett & 
Button 
(2018) 

1st year undergraduate students of 
nursing, Australian University 

With the aid of digital education, students have the 
possibility to improve their learning more 
independently before entering classes. 

Hoyng (2022) 336 students participating in a 
team-based business simulation 
game at two universities in 
Germany. 

Engagement in groups develops students' good 
relationships. 

Barr (2018) 20 undergraduate students. Playing games helps students interact and build their 
skills, which is important for learning. 

Janakiraman 
et al (2021) 

A group of undergraduate students 
in an educational technology 
course. 

Digital gaming encourages environmentally conscious 
attitudes and actions. Playing digital games can also 
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improve learning in the areas of cognitive, emotional, 
behavioural and social learning. 

Türkistanli & 
Kuleyin 
(2022)  

30 undergraduate maritime 
transportation engineering 
students 

Through the use of game-based decision-making 
training, students gain a deeper understanding of a 
course. 

Rondon et al 
(2013) 

29 of 2nd year students of Speech 
Language and Hearing Science 
students, School of Medicine, 
University of São Paulo.  

The game-based learning method is equivalent to the 
traditional learning approaches in general and in short-
term achievements. The traditional lectures are more 
effective at increasing the retention of students' short- 
and long-term knowledge. 

Campillo-
Ferrer et al 
(2020) 

101 of 2nd year students of the 
Primary Education, University of 
Murcia, Spain 

Students have the chance to collaborate in group 
activities while respecting one another and embracing 
opposing viewpoints due to the cooperative action 
components of digital games. 

Pakinee & 
Puritat 
(2021) 

Students of Financial Tracking in 
Digital Business, College of Art & 
Media Technology, Chiang Mai 
University. 

Each component of the game affects various personality 
types differently, both positively and negatively. 
Gamification therefore cannot enhance the general 
knowledge for all personality types. 

R
o

le
 

Wronowski 
et al (2020)  

218 of 4th year undergraduate 
students from research incentive 
institution. 

Serious Educational Games may be a useful 
replacement for conventional methods of learning 
outside of the classroom for students who may not 
learn best that way. 

Go et al 
(2022) 

Undergraduate students in 
information technology, hospitality 
management, industrial 
engineering and education in a 
state university, Philippines. 

The incorporation of digital games may help students' 
abilities in fundamental mathematics. 

Sufiana & 
Goh (2022) 

Undergraduate students majoring 
in Project & Facilities Management. 

The design elements of the game have an impact on 
how well learning objectives are met. 

Hara et al 
(2021) 

30 students from two 
undergraduate nursing courses. 

The serious game offers cutting-edge multimedia tools 
for improving communication skills, like creating a 
welcoming and secure environment. 

Hamlen 
(2017) 

191 undergraduate students in an 
American college and university. 

Good achievement in learning can be gained through 
playing educational digital games which use the 
strategies of continuous practicing, problem-solving 
and thinking through the best possible option, using 
trial and error, trying the difficult parts continuously and 
a preference for playing a challenging digital game. 

Chan et al 
(2017)_ 

76 undergraduate students in law 
of torts classes Singapore 
Management University. 

The development of other games that similarly attempt 
to build socially engaged and constructivist learning 
settings can benefit from the qualitative findings of 
games that helped students understand course material 
while having fun. 

Yadav & 
Oyelere 
(2021) 

42 of 3rd year undergraduate 
students of Tribhuvan University, 
Institute of Engineering, 
Kathmandu, Nepal. 

An interactive learning environment is a component of 
blended learning, which combines learning with games. 

Klit et al 
(2018) 

189 students of Danish Agriculture 
Colleges. 

Students are more engaged, problem-based, 
experiential and receive immediate feedback when 
learning through games. 

Sipiyaruk et 
al (2017) 

158 of undergraduate students of 
King’s College London 

Gaming activity is a feature of serious games that is 
useful. Academicians can use it to recognize and 
support students' learning achievements. 

Murillo-
Zamorano et 
al (2021) 

132 students of the Faculty of 
Business and Economics, University 
of Extremadura, Spain. 

Gamification encourages the development of abilities 
needed in today's job when used in the context of active 
learning. Gamification is another example of an 
instructional tool that might appeal to online 
communities' interests. 

St
ra

te
gy

 Zafar et al 
(2014) 

44 students of community college. Computer games should be created in the native 
language in order to enhance the academic 
performance and motivation of students in countries 
where English is not the primary language. 
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Lytridis & 
Tsinakos 
(2018) 

205 students. Videos, particularly 3D models, are used in the course 
material to help students understand concepts. 

Calabor et al 
(2019) 

Undergraduate students of 
accounting education. 

Universities and policymakers should offer more 
incentives to encourage academics to use new teaching 
technologies. 

Ng et al 
(2021) 

328 pharmacy students in Malaysia. Mobile games that offer rewards are more popular 
among students to play. Role-playing games, planning 
techniques and cooperative game types are among the 
available game genres. 

Toh & 
Kirschner 
(2020)  

11 participants ages ranged from 19 
to 24. 

It is possible to adapt video game self-directed learning 
techniques for usage in pedagogical settings. 

Kaimara et al 
(2022)  

263 undergraduate students from 
Departments of Education in 
Greece. 

It was a good idea to employ DEGs for collaborative 
learning. 

Osorio & 
Ospina 
(2021)  

Undergraduate student of the 
Metropolitan Technological 
Institute, Medellín, Colombia. 

Three important factors were taken into consideration 
when designing the game: "according to numerous 
investigations", "contribute to the development of 
students' cognitive skills" and "game mechanics, 
narrative and aesthetics." 

Kayyali et al 
(2021)  

Undergraduate pharmacy and 
nursing courses, Kingston 
University 

Serious games should be incorporated into the 
curriculum, according to participants. 

Mellor et al 
(2018)  

Seventeen of chemistry educators, 
government scientists, and 
chemical industry leaders. 

Students should be able to connect games to real-world 
situations and scientific concepts. 

Dowling-
Hetherington 
et al (2017)  

275 undergraduate students, 
College of Business, University 
College Dublin 

The use of digital technology in conjunction with 
modules is advantageous because it can aid students in 
planning their coursework, keeping track of their 
progress and motivating them to interact with the 
module material throughout the semester. 

To answer the research questions, Table 1 was divided into three criteria: "impact", "role" 
and "strategy" involving DEG implementation. 
 
RQ1 
According to the findings in Table 1, DEG implementation is one of the crucial variables that 
affects students' learning attitudes and educational intentions (Wu et al., 2022). DEG has the 
potential to encourage students to enhance their learning by being well-prepared before 
entering the classroom (Garnett & Button, 2018). Additionally, DEG helps students build 
environmentally conscientious attitudes and practises. The game enhanced their learning in 
the cognitive, affective, behavioural and social domains (Janakiraman et al., 2021). It also 
offers a variety of cooperative activities where students can participate in group projects 
while honouring one another and recognising opposing viewpoints (Campillo-Ferrer et al., 
2020). However, DEG cannot increase general knowledge for all personality types because 
each game element has both positive as well as negative effects on each learner (Pakinee & 
Puritat, 2021). 

The application of DEG has the same educational impact as a conventional exercise 
session guided by a teaching assistant (De Troyer et al., 2019). Furthermore, the relationship 
between teaching support and student experience is positively influenced by group 
participation (Hoyng, 2022). The DEG technique is equivalent to conventional ways of learning 
in terms of overall and immediate gains, although conventional lectures seem to be more 
successful in enhancing students' short-term and long-term knowledge (Rondon et al., 2013). 
Even though DEG was crucial for the development of skills, it was also crucial for the students 
to interact with one another through game play (Barr, 2018). Additionally, the decision-
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making training element in DEG helped students understand the subject more clearly 
(Türkistanli & Kuleyin, 2022). 
 
RQ2 
When discussing DEG's role, it provides an interactive learning environment that combines 
gaming and learning (Yadav & Oyelere, 2020). DEG assisted students in consolidating their 
course material while having fun. These discoveries can guide the development of DEG in 
order to promote interactive learning atmospheres (Chan et al., 2017). Serious DEG may be 
an effective replacement for conventional study time to increase their affect toward the 
particular subject (Wronowski et al., 2020). It is because DEG has the benefit of being 
dynamic, practical and problem-based, as well as providing immediate feedback (Klit et al., 
2018). Furthermore, it employs repetitive practise, problem-solving and deciding over the 
best approach, using trial and error and repeat the challenging sections to allow for better 
learning (Hamlen, 2017).  

DEG provides a safe and enjoyable atmosphere for the competency of communication 
skills due to the innovative use of multimedia resources (Hara et al., 2021). As an example, 
interaction while playing a game is a key design element that influences whether learning 
objectives are met (Sufiana & Goh, 2022). Gaming activities can be considered a beneficial 
feature that allows academic staff to identify and assist students in achieving their learning 
outcomes (Sipiyaruk et al., 2017). Furthermore, the use of DEG can help students improve 
their skills in fundamental subjects like mathematics (Go et al., 2022). In the context of active 
learning, gamification promotes the progress of skills required by the current workplace and 
an educational tool that can cater to the needs of the digital culture (Murillo-Zamorano et al., 
2021). 
 
RQ3 
We listed several strategies that can be used to overcome the challenges associated with DEG 
implementation. Videos, particularly 3D models, have the greatest impact on conceptual 
understanding. As a result, it is appropriate to combine with the education course to produce 
a good DEG (Lytridis & Tsinakos, 2018). DEG may also consider using the native language as a 
tool to improve students' academic performance and passion in countries that don't speak 
English (Zafar et al., 2014). This will assist them in implementing self-directed learning 
strategies (Toh & Kirschner 2020).  

DEG can be used for collaborative learning because including DEG in a module can 
encourage students to engage with module content throughout the semester by helping 
them organise their studies, maintain and track their progress (Dowling-Hetherington et al., 
2017; Kayyali et al., 2021; Kaimara et al., 2022). Furthermore, DEG development should 
consider assisting students in making more connections between scientific topics of study and 
global, sustainability concerns that they encounter in daily life (Mellor et al., 2018).  

DEG development should focus on critical elements such as contributing to the 
development of cognitive skills in students, game specific rules and mechanics, narrative, and 
aesthetics (Osorio & Ospina, 2021). Students also preferred playing serious games on mobile 
phones that featured role-playing or strategy game genres, cooperative game styles, and a 
score system as the reward system (Ng et al., 2021). However, policymakers should support 
the developer or DEG because there are few incentives to motivate and increase the use of 
new teaching tools (Calabor et al., 2019). 
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Conclusion 
DEG contributes to critical factors influencing students' learning attitudes and educational 
intentions. DEG has the potential to motivate students to improve their learning by coming 
to class well prepared. It also aids in the formation of environmentally conscious attitudes 
and behaviours in students. Their cognitive, affective, behavioural and social learning 
improved as a result of the game. 

DEG provides an interactive learning environment that combines gaming and learning. 
DEG has the advantage of being active, experiential and problem-based, as well as providing 
immediate feedback. It also allows academic staff to identify and assist students in achieving 
their learning outcomes. 

DEG development should focus on contributing to the development of cognitive skills 
in students. Videos and augmented reality, particularly 3D models have the greatest impact 
on conceptual understanding. Additionally, integrating learning and gaming modules with 
augmented reality is a brilliant idea. The benefits of integrating augmented reality in the 
classroom, particularly in meeting the demands of the Fourth Industrial Revolution, should be 
the subject of next research.  
 
Acknowledgement 
Thank you to all of the authors who contributed significantly to the completion of this paper. 
A big thank you to members of the Kolej  Pengajian Pengkomputeran, Informatik dan Media, 
Universiti Teknologi MARA (UiTM) Cawangan Pulau Pinang, Kampus Permatang Pauh, 
Malaysia for their help and support. We express our gratitude to everyone who has assisted 
us in any way. 
 
Corresponding Author 
Rafizah Kechil 
Kolej Pengajian Pengkomputeran, Informatik dan Media, Universiti Teknologi MARA (UiTM) 
Cawangan Pulau Pinang, Kampus Permatang Pauh, Malaysia. 
Email: rafizah025@uitm.edu.my  
 
References 
Barr, M. (2018). Student attitudes to games-based skills development: Learning from video 

games in higher education. Computers in Human Behavior, 80, 283–294. 
https://doi.org/10.1016/j.chb.2017.11.030 

Calabor, M. S., Mora, A., & Moya, S. (2019). The future of “serious games” in accounting 
education: A Delphi study. Journal of Accounting Education, 46, 43–52. 
https://doi.org/10.1016/j.jaccedu.2018.12.004 

Chang, C. Y., & Hwang, G. J. (2019). Trends in digital game-based learning in the mobile era: a 
systematic review of journal publications from 2007 to 2016. International Journal of 
Mobile Learning and Organisation, 13(1), 68.  
https://doi.org/10.1504/ijmlo.2019.096468 

Campillo-Ferrer, J. M., Miralles-Martínez, P., & Sánchez-Ibáñez, R. (2020). Gamification in 
Higher Education: Impact on Student Motivation and the Acquisition of Social and Civic 
Key Competencies. Sustainability, 12(12), 4822. https://doi.org/10.3390/su12124822 

Chan, K. Y. G., Tan, S. L., Hew, K. F. T., Koh, B. G., Lim, L. S., & Yong, J. C. (2017). Knowledge for 
games, games for knowledge: designing a digital roll-and-move board game for a law of 



INTERNATIONAL JOURNAL OF ACADEMIC RESEARCH IN PROGRESSIVE EDUCATION AND DEVELOPMENT  
Vol. 1 1 , No. 4, 2022, E-ISSN: 2226-6348 © 2022 

1006 

torts class. Research and Practice in Technology Enhanced Learning, 12(1). 
https://doi.org/10.1186/s41039-016-0045-1 

De Troyer, O., Lindberg, R., & Sajjadi, P. (2019). TrueBiters, an educational game to practice 
the truth tables of propositional logic: Development, evaluation, and lessons learned. 
Smart Learning Environments, 6(1). https://doi.org/10.1186/s40561-019-0105-2 

Dowling-Hetherington, L., & Glowatz, M. (2017). The usefulness of digital badges in higher 
education: Exploring the students’ perspectives. Irish Journal of Academic Practice, 6(1). 
https://doi:10.21427/D7Z13C 

Garnett, T., & Button, D. (2018). The use of digital badges by undergraduate nursing students: 
A three-year study. Nurse Education in Practice, 32, 1–8.  
https://doi.org/10.1016/j.nepr.2018.06.013 

Go, M., Golbin, R., Velos, S., Dayupay, J., Dionaldo, W., Cababat, F., Bongo, M., Troussas, C., 
& Ocampo, L. (2022). Evaluating digital mathematical games in improving the basic 
mathematical skills of university students. International Journal of Mathematical 
Education in Science and Technology, 1–23.  
https://doi.org/10.1080/0020739x.2022.2089604 

Hamlen, K. R. (2017). Exploring factors related to college student expertise in digital games 
and their relationships to academics. Research on Education and Media, 9(1), 28–36. 
https://doi.org/10.1515/rem-2017-0006 

Hara, C. Y. N., Goes, F. D. S. N., Camargo, R. A. A., Fonseca, L. M. M., & Aredes, N. D. A. (2021). 
Design and evaluation of a 3D serious game for communication learning in nursing 
education. Nurse Education Today, 100, 104846.  
https://doi.org/10.1016/j.nedt.2021.104846 

Hoyng, M. (2022). Encouraging gameful experience in digital game-based learning: A double-
mediation model of perceived instructional support, group engagement, and flow. 
Computers & Education, 179, 104408.  
https://doi.org/10.1016/j.compedu.2021.104408 

Janakiraman, S., Watson, S. L., Watson, W. R., & Newby, T. (2021). Effectiveness of digital 
games in producing environmentally friendly attitudes and behaviors: A mixed methods 
study. Computers & Education, 160, 104043.  
https://doi.org/10.1016/j.compedu.2020.104043 

Kaimara, P., Fokides, E., Oikonomou, A., & Deliyannis, I. (2022). Pre-service teachers’ views 
about the use of digital educational games for collaborative learning. Education and 
Information Technologies, 27(4), 5397–5416. https://doi.org/10.1007/s10639-021-
10820-9 

Kayyali, R., Wells, J., Rahmtullah, N., Tahsin, A., Gafoor, A., Harrap, N., & Nabhani-Gebara, S. 
(2021). Development and evaluation of a serious game to support learning among 
pharmacy and nursing students. Currents in Pharmacy Teaching and Learning, 13(8), 
998–1009. https://doi.org/10.1016/j.cptl.2021.06.023 

Klit, K. J. M., Pedersen, K. S., & Stege, H. (2018). A prospective cohort study of game-based 
learning by digital simulation of a pig farm to train agriculture students to reduce piglet 
mortality. Porcine Health Management, 4(1). https://doi.org/10.1186/s40813-018-
0105-6 

Lytridis, C., & Tsinakos, A. (2018). Evaluation of the ARTutor augmented reality educational 
platform in tertiary education. Smart Learning Environments, 5(1). 
https://doi.org/10.1186/s40561-018-0058-x 



INTERNATIONAL JOURNAL OF ACADEMIC RESEARCH IN PROGRESSIVE EDUCATION AND DEVELOPMENT  
Vol. 1 1 , No. 4, 2022, E-ISSN: 2226-6348 © 2022 

1007 

Manesis, D. (2020). Digital Games in Primary Education. Game Design and Intelligent 
Interaction. https://doi.org/10.5772/intechopen.91134 

Mellor, K. E., Coish, P., Brooks, B. W., Gallagher, E. P., Mills, M., Kavanagh, T. J., Simcox, N., 
Lasker, G. A., Botta, D., Voutchkova-Kostal, A., Kostal, J., Mullins, M. L., Nesmith, S. M., 
Corrales, J., Kristofco, L., Saari, G., Steele, W. B., Melnikov, F., Zimmerman, J. B., & 
Anastas, P. T. (2018). The safer chemical design game. Gamification of green chemistry 
and safer chemical design concepts for high school and undergraduate students. Green 
Chemistry Letters and Reviews, 11(2), 103–110.  
https://doi.org/10.1080/17518253.2018.1434566 

Murillo-Zamorano, L. R., Ssnchez, A. L. J., & Munoz, B. C. (2020). Gamified crowdsourcing in 
higher education: A theoretical framework and a case study. Thinking Skills and 
Creativity, 36, 100645. https://doi.org/10.1016/j.tsc.2020.100645 

Ng, S. F., Anak Dawie, D. D. S., Chong, W. W., Jamal, J. A., Abd. Rahman, S. N. A., & Jamal, J. I. 
(2021). Pharmacy student experience, preference, and perceptions of gaming and 
game-based learning. Currents in Pharmacy Teaching and Learning, 13(5), 479–491. 
https://doi.org/10.1016/j.cptl.2021.01.019 

Osorio, N. D. Z., & Ospina, A. A. P. (2021). NinjaMath: Role Playing Game for Learning 
Factoring. 2021 XVI Latin American Conference on Learning Technologies. 522-525. 

Pakinee, A., & Puritat, K. (2021). Designing a gamified e-learning environment for teaching 
undergraduate ERP course based on big five personality traits. Education and 
Information Technologies, 26(4), 4049–4067. https://doi.org/10.1007/s10639-021-
10456-9 

Rondon, S., Sassi, F. C., & De Andrade, F. C. R. (2013). Computer game-based and traditional 
learning method: a comparison regarding students’ knowledge retention. BMC Medical 
Education, 13(1). https://doi.org/10.1186/1472-6920-13-30 

Safiena, S., & Goh, Y. M. (2022). A hazard identification digital simulation game developed 
based on the extended authentic learning framework. Journal of Engineering Education, 
111(3), 642–664. https://doi.org/10.1002/jee.20459 

Sipiyaruk, K., Gallagher, J. E., Hatzipanagos, S., & Reynolds, P. A. (2017). Acquiring Critical 
Thinking and Decision-Making Skills: An Evaluation of a Serious Game Used by 
Undergraduate Dental Students in Dental Public Health. Technology, Knowledge and 
Learning, 22(2), 209–218. https://doi.org/10.1007/s10758-016-9296-6 

Toh, W., & Kirschner, D. (2020). Self-directed learning in video games, affordances and 
pedagogical implications for teaching and learning. Computers & Education, 154, 
103912. https://doi.org/10.1016/j.compedu.2020.103912 

Türkistanli, T. T., & Kuleyin, B. (2022). Game‐based learning for better decision‐making: A 
collision prevention training for maritime transportation engineering students. 
Computer Applications in Engineering Education, 30(3), 917–933.  
https://doi.org/10.1002/cae.22494 

Wronowski, M., Urick, A., Wilson, A. S. P., Thompson, W., Thomas, D., Wilson, S., Elizondo, F. 
J., & Ralston, R. (2019). Effect of a Serious Educational Game on Academic and Affective 
Outcomes for Statistics Instruction. Journal of Educational Computing Research, 57(8), 
2053–2084. https://doi.org/10.1177/0735633118824693 

Wu, C. H., Liu, C. H., & Huang, Y. M. (2022). The exploration of continuous learning intention 
in STEAM education through attitude, motivation, and cognitive load. International 
Journal of STEM Education, 9(1). https://doi.org/10.1186/s40594-022-00346-y 



INTERNATIONAL JOURNAL OF ACADEMIC RESEARCH IN PROGRESSIVE EDUCATION AND DEVELOPMENT  
Vol. 1 1 , No. 4, 2022, E-ISSN: 2226-6348 © 2022 

1008 

Yadav, A. K., & Oyelere, S. S. (2020). Contextualized mobile game-based learning application 
for computing education. Education and Information Technologies, 26(3), 2539–2562. 
https://doi.org/10.1007/s10639-020-10373-3 

Zafar, B., Mueen, A., Awedh, M., & Balubaid, M. (2014). Game-based learning with native 
language hint and their effects on student academic performance in a Saudi Arabia 
community college. Journal of Computers in Education, 1(4), 371–384. 
https://doi.org/10.1007/s40692-014-0017-7 

Zheng, R. (2016). Handbook of Research on Serious Games for Educational Applications: 
Advances in Game-based Learning. IGI Global. 

 


