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ABSTRACT 

Background. The implementation of game-based learning is an 

inclusive learninggame elements into an educational context. These 

game elements will produce a more dynamic and interesting learning 

experience. This interesting interactive experience encourages students 

to become more involved, thereby fostering a strong desire to 

understand and master the learning material. 

Purpose. This research was conducted with the aim of understanding 

the relationship between the implementation of game-based learning 

and student motivation and engagement. Apart from that, it also aims 

to find out the challenges of implementing game-based learning.  

Method. The method used in this research is a quantitative 

method.This method is a way of collecting numerical data that can be 

tested. Data was collected through distributing questionnaires 

addressed to students. Furthermore, the data that has been collected 

from the results of distributing the questionnaire will be accessible in 

Excel format which can then be processed using SPSS. 

Results. From this research, researchers were able to obtain research 

results on From the research results, it can be seen that game-based 

learning is something that has become a trend in the world of 

education.By adapting technology to game-based learning, education 

can become more relevant and dynamic, and students' diverse learning 

styles can be accepted.  

Conclusion. From this research, researchers can conclude that the 

impact of implementing game-based learning,can encourage students 

to participate more actively in the learning process. So that student 

motivation and involvement becomes higher in the learning process.  
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INTRODUCTION 

In the current digital era, learning has experienced many 

changes as a result of technological advances(Bonaccorsi 

et al., 2020). In an era where technology increasingly 

dominates everyday life, it has been proven that the 

inclusion of technology in the world of education, 

especially in the teaching and learning process, can 

increase students' motivation to learn.(Saberi et al., 2019). 

This is because technology provides new and interesting 

learning opportunities, making students not bored while  
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studying. One example of technological progress is game-based learning. Therefore, a teacher needs 

to learn various things in creating effective learning games to be used in the learning process(Hu et 

al., 2019). Game-based learning is a type of learning carried out through games, which aims to train 

students' brains to resolve existing conflicts or problems(Tushar et al., 2018). Game-based learning 

also includes active learning designs that involve the use of video games to support teaching and 

learning(Wu et al., 2018). It is also useful to require students to actively participate in the learning 

process and introduce concepts to students and guide them to achieve learning goals.(Wei et al., 

2018). Game-based learning teaches students to consider and connect cause and effect, maintain 

focus, understand visible problems, and find solutions to problems that arise. 

The impact of using game-based learning on student motivation and engagement, this 

context can be described broadly and in depth(Ma et al., 2018). The most important thing about 

game-based learning is that it has a great possibility of increasing students' desire to learn, so that 

students tend to be more involved in the learning process when games are combined with elements 

in learning games such as challenges, achievements and prizes.(Liu et al., 2020). Learning tasks are 

presented in a fun and challenging format, fostering student interest and desire to learn more. This 

can encourage students to study harder, because students will learn happily without any pressure or 

coercion(US Preventive Services Task Force et al., 2018). 

Game-based learning can also provide in-depth feedback to students directly(Shen et al., 

2018). Game-based learning implementations often track student performance instantly, this can 

allow students to identify errors and improve their understanding(Samaniego et al., 2020). The 

identification of these errors can create an effective learning cycle that encourages problem solving 

and encourages students to achieve better achievements(M. Zhang et al., 2019). However, there are 

also concerns about whether game-based learning can affect student motivation and engagement. 

Certain students may be so focused on aspects of the game, such as getting a high score or reaching 

a certain level, that they ignore the actual subject matter(King & Nielsen, 2019). Therefore, to 

ensure student motivation and engagement remain good, game-based learning design needs to 

balance game elements that are in line with the essence of learning. 

Learning achievement and learning motivation are two important aspects of a person's 

educational experience(Goyal & Ferrara, 2018). Internal drivers that encourage people to actively 

participate in the learning process are known as learning motivation. Highly motivated students tend 

to demonstrate a strong desire to achieve academic goals, face challenges, and discover new 

information(Chugh et al., 2018). In this case, it is important to recognize that learning motivation is 

a continuous process and does not just happen once. Interest in the topic, clear personal goals, and 

social support can influence a student's drive to learn. Overall, high motivation produces an 

environment that supports active and productive learning(Chen et al., 2020). 

The impact of implementing game-based learning can also have an influence on student 

motivation and involvement in learning. Thus, it can be interpreted that learning motivation is a 

force that encourages certain behavior(Appova & Arbaugh, 2018). It is impossible to carry out 

learning activities if a student does not have the motivation to learn. Active learning in class is very 

important besides motivation. Whether a teacher is successful in delivering material in class 

depends on how active the students are in the learning process(Scrivener et al., 2018). If students 

are active in the learning process, the material presented by the teacher can be well received by 

students, but if students are passive, learning does not go well. 

The type of method used in this research is a quantitative method. This method is used so 

that the final results of the processed data can be known clearly and precisely regarding the impact 

of implementing game-based learning on student motivation and engagement. The data collection 
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process was obtained by the researcher from the results of the respondents' answers that the 

researcher had carried out. Researchers created a questionnaire with 10 questions, then distributed it 

via Goggle from. After the data is collected, the data will be calculated into a percentage and 

presented in table form. In processing research data, researchers use SPSS software which aims to 

make it easier for researchers to process data, and the data results are more relevant. 

 From the results of the explanation above, researchers assume that the impact of 

implementing game-based learning on student motivation and engagement can be a factor in 

increasing student learning motivation. This research also aims to determine the advantages of the 

impact of implementing game-based learning used in the learning process so that the learning 

process is not too monotonous in learning. In this research, the researcher also used quantitative 

methods, the data obtained came from the results of the questionnaire that the researcher submitted. 

Furthermore, the researcher really hopes that the next researchers will research and study more 

deeply the impact of implementing game-based learning on student motivation and engagement. 

 

RESEARCHMETHOD 

Research design 

This research uses a quantitative research design, which uses statistical processes to present 

data in the form of numbers. Researchers created twenty questions to collect information about the 

research to find out the results. Researchers will ask respondents to answer the questions asked, 

which will be presented in the form of tables and percentages. The purpose of processing this data 

with the SPSS application is to compare the results of respondents' answers. After this comparison, 

researchers can provide solutions to any information they obtain about the impact of learning 

technology integration on increasing student engagement. 

Research procedure 

In this study, researchers investigated the impact of integrating game-based learning on 

student motivation and engagement. The aim of the researcher is to investigate this matter so that 

the researcher can collect, analyze and provide understanding of the data that has been collected. In 

creating questions, researchers use good language that is easy for teachers and students to 

understand. This aims to ensure that teachers and students who respond to questions asked by 

researchers can be answered quickly. That way, it will be easier for researchers to test the data 

being investigated regarding the impact of integrating learning technology on increasing student 

engagement. 

Research subject 

In researchingthe impact of game-based learning integration on student motivation and 

engagement,The researcher certainly determines the subject for his research. In this research, the 

subject of this research is aimed at students from various educational institutions. Before 

distributing the questionnaire by the researcher, the researcher asked the respondents first to be 

willing to spend their time filling out the questionnaire that the researcher would distribute. The 

questionnaire each contains 10 questions aboutimpact of game-based learning integration on student 

motivation and engagement. 

 

Research Ethics 

After the researcher carried out several stages as previously explained, in conducting 

research, the researcher also paid close attention to ethics and manners in research. Researchers 

believe that ethics needs to be considered whenever and wherever, including in the research being 

conducted. This aims to gain trust and readiness from the respondents or those who are the objects 
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of this research. Furthermore, in this research, the researcher also explains information related to the 

research, one of which is information in filling out the questionnaire. This information was 

explained by the researcher so that the respondents were ready and willing to voluntarily provide 

responses and answers to the questions asked by the researcher. 

Data Collection and Analysis 

Data collected by researchers in researchingthe impact of game-based learning integration 

on student motivation and engagement,will be processed into the SPSS application. Then the data 

that has been obtained will be presented by researchers in the form of tables and diagrams. The 

purpose of presenting it in table and diagram form is to be able to see a comparison of the research 

results that have been carried out by researchers regardingimpact of game-based learning 

integration on student motivation and engagement. Next, the obtained data results are converted 

into percentages or averages. Then the data results will be tested again using the T-test. 

Table 1 

Categories of the Impact of Game-Based Learning Integration on Student Motivation and 

Engagement  

No Earning Category Level of education Percentage (%) 

1 Strongly agree Student >90% 

2 Agree Student 45-89% 

3 Disagree Student 16-45% 

4 Don't agree Student 5-15% 

 

 

Figure 1 

Data Collection and Analysis Flow 

 

  

  

 

 

 

 

 

 

 

 

 

 

 

 

RESULTS 

Impact of Implementing Game-Based Learning 

 An interesting innovation, game-based learning has succeeded in changing the world of 

education by utilizing game components to increase student motivation and engagement so as to 

increase student achievement in learning. This new paradigm not only conveys information in an 

interesting way, but also builds a fun and interactive learning experience. This method turns 

Formulation of 

Research Objects 

Creating a 

Questionnaire Using 

Google From 

Request Permission 

to Distribute the 

Questionnaire 

Distribution of 

Questionnaires 

Analyze data by 

combining it with 

Microsoft Excel 

 

Data Processing and 

Data Entry into the 

SPSS Application 

 

Data Interpretation 

 

Drawing 

Conclusions 

 



The Impact of Implementing Game-Based Learning on Student Motivation and Engagement       | Research Papers 

244                  JETE | Vol. 2 | No. 2 | 2024 

learning into an educational adventure that fosters curiosity and a spirit of exploration. In game-

based learning, intrinsic motivation encourages students to learn with great enthusiasm. Games can 

provide natural satisfaction that encourages students to learn more by offering relevant and in-depth 

challenges. Students also feel they have control over the learning process in a dynamic learning 

environment due to this high level of engagement. 

 

Table 2 

Summary of Percentage Results from Respondents' Answers 

  

 Table 2The above shows the distribution of questionnaires that have been carried out by 

researchers. This questionnaire contains ten questions about the Impact of Implementing Game-

Based Learning on Student Motivation and Engagement. In addition, during the distribution of the 

questionnaire, the researcher presented a percentage of each response from the respondents. 

Therefore, respondents can choose to answer the researcher's questions by providing options such 

as strongly agree, agree, disagree, or disagree. And it can also be seen from the first question asked 

No. Question 
Strongly 

agree 

Agree Disagree Don't 

agree 

1 

The impact of implementing game-based 

learning can improve students' abilities in 

using technology 

26% 60% 12% 0% 

2 

The implementation of game-based learning 

can have a positive influence on students' 

level of persistence in completing learning 

tasks 

25% 30% 40% 5% 

3 

Game-based learning has the potential to 

improve students' critical thinking skills in 

learning 

33% 53% 8% 6% 

4 
Game-based learning can reduce students' 

boredom in learning 
45% 50% 3% 2% 

5 

Students are more active and participate in 

learning after using games as a learning 

medium 

65% 28% 7% 0% 

6 

The impact of implementing game-based 

learning can increase students' 

understanding of the learning material 

20% 35% 44% 1% 

7 
Game-based learning can increase 

collaboration between students 
23% 60% 10% 7% 

8 

The impact of implementing game-based 

learning can influence the development of 

students' social skills 

30% 66% 2% 2% 

9 
Game-based learning can prepare students 

to face real-world challenges 
30% 50% 10% 10% 

10 
Game-based learning is one type of learning 

that can be used in differentiated learning 
60% 40% 0% 0% 
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by researchers regarding the impact of implementing game-based learning, which can improve 

students' ability to use technology, getting the highest score of 60% with the agree option. 

 The second question regarding the implementation of game-based learning can have a 

positive influence on the level of student persistence in completing learning tasks, getting a 

percentage result of 40% disagreeing. The third question about game-based learning has the 

potential to improve students' critical thinking skills in learning, getting a score of 53% agree. The 

fourth question regarding game-based learning can reduce students' boredom in learning, obtained a 

percentage of 50% in agreement. Next, the fifth question regarding students being more active and 

participating in learning after using games as a learning medium, there were 65% of the strongly 

agree option. Furthermore, the sixth is regarding the impact of implementing game-based learning 

on improving students' understanding of the learning material, with 44% disagreeing. 

The seventh question, that game-based learning can increase collaboration between 

students, got a percentage result of 60% agreeing. In the eighth question regardingThe impact of 

implementing game-based learning, which can influence the development of students' social skills, 

is also found in the agree option as much as 66%. The ninth question about game-based learning 

can prepare students to face real-world challenges, getting a percentage result of 50% who agree. 

For the last question regarding game-based learning is one of the learning that can be used in 

differentiated learning, getting a percentage gain of 60% in the strongly agree option. 

Table 3 

Summary of Percentage Results from Respondents' Answers 

No. Question 
Strongly 

agree 

Agree Disagree Don't 

agree 

1 
Game-based learning can increase students' 

concentration in learning 
33% 59% 3% 5 % 

2 

Game-based learning can influence effective 

learning time outside of student learning 

hours 

50% 50% 0% 0% 

3 
Game-based learning also aims to develop 

broad and varied learning materials 
80% 20% 0% 0% 

4 
Game-based learning can provide students 

with freedom in learning 
45% 52% 3% 1% 

5 

Game-based learning can help teachers 

adapt learning materials to suit students' 

learning styles 

67% 33% 0% 0% 

6 
As a teacher, you can explain well the 

features contained in game-based learning 
50% 50% 0% 0% 

7 

The ability or technique of using technology 

for a teacher in game-based learning is very 

necessary 

72% 28% 0% 0% 

8 

The relationship between students and 

teachers becomes more active in conducting 

game-based learning 

44% 39% 15% 1% 

9 
Game-based learning can help teachers 

evaluate individual student understanding 
85% 5% 10 % 0% 
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 In the statement in table 3 above, the researcher has also created ten questions. Which can be 

seen from the first question regarding game-based learning can increase students' concentration in 

learning, getting a percentage result of 59% of agree options. Next, question number two regarding 

game-based learning can influence effective learning time outside of student learning hours, got the 

same percentage score for the strongly agree and agree options of 50%. The third question, that 

game-based learning also aims to develop broad and varied learning materials, received a 

percentage score of 80% strongly agree. 

The fourth question about game-based learning can provide freedom in learning for 

students, getting as much as 52% of the percentage score in the agree option. The fifth question is 

aboutGame-based learning can help teachers adapt learning materials to suit students' learning 

styles, getting as many as 65% of strongly agree options. The sixth question concernsAs a 

teacher, you can explain well the features contained in game-based learning, and also get the same 

percentage of 50% for the strongly agree and agree options. 

Next, the seventh regarding the ability or technique of using technology for a teacher in 

game-based learning is very necessary, getting a percentage score of 72% strongly agree. Eighth 

question aboutThe relationship between students and teachers becomes more active in carrying 

out game-based learning, getting a percentage gain of 44% strongly agree. In question number 

nine, that game-based learning can help teachers evaluate students' understanding individually, 

the highest number of options was also strongly agreed at 85%. The last question about game-

based learning was not free from obstacles and challenges, getting as much as 70% of the 

strongly agree option. 

 

Diagram 1 

 
 

 

 

10 
Game-based learning is not free from 

obstacles and challenges 
70% 30% 0% 0% 
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Diagram 2 

 
 

Table 3 

T-test ConcerningThe Impact of Implementing Game-Based Learning on Student Motivation and 

Engagement 

 

Paired Samples Statistics 

 Mean N 

Std. 

Deviation 

Std. Error 

Mean 

Pair 1 PRE TEST 47.6500 20 20.26995 4.53250 

POST 

TEST 

41,9000 20 15.67062 3.50406 

 

 

Paired Samples Correlations 

 N 

Correlatio

n Sig. 

Pair 1 PRE TEST & POST 

TEST 

20 -.743 ,000 

 

 

Paired Samples Test 

 

Paired Differences 

Mean Std. Deviation 

Std. Error 

Mean 

95% Confidence Interval of the 

Difference 

Lower Upper 

Pair 1 PRE TEST - POST 

TEST 

5.75000 33.59648 7.51240 -9.97364 21.47364 
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 Based on the results of table 3 above, it is a T-test using the SPSS application. From the 

research results, the researcher can conclude that the T-test in the first output section explains the 

mean as the average. In the Pre Test the average number produced was 47.6500,while in the Post 

Test section the result was 41,9000. Based on these results, it can be formulated that there are 

differences in the results of the respondents' answers. Next, in the Paired Samples Correlations 

section, you get a correlation of -743, and the sign size is 000. Next, in the Paired Samples Test 

section, you get a result of 33.59648 in the Std section. Deviation, while in the Std. Mean Error 

obtained a result of 7.51240. Based on these results, the impact of implementing game-based 

learning really influences student motivation and engagement. 

Table 4 

T-test ConcerningThe Impact of Implementing Game-Based Learning on Student Motivation and 

Engagement 

 

Paired Samples Statistics 

 Mean N 

Std. 

Deviation 

Std. Error 

Mean 

Pair 1 PRE TEST 8,3500 20 12.47007 2.78839 

POST 

TEST 

2,0000 20 2.95581 .66094 

 

 

Paired Samples Correlations 

 N 

Correlatio

n Sig. 

Pair 1 PRE TEST & POST 

TEST 

20 ,244 ,300 

 

 

Paired Samples Test 

 

Paired Differences 

Mean Std. Deviation 

Std. Error 

Mean 

95% Confidence Interval of the 

Difference 

Lower Upper 

Pair 1 PRE TEST - POST 

TEST 

6.35000 12.09295 2.70407 .69032 12.00968 

 

 Furthermore, in table 4, there are also the results of research using the T-test. It can be seen 

in the first output section that the Pre Test results were 8.3500, and the Post Test results were 

2.0000. In the Paired Samples Correlations section, we obtained a Correlation of 244, with a Sign 

result of 300. Meanwhile, in the Paired Samples Test section, we obtained a result of 12.09295 in 

the Std section. Diviation, and Std. The mean error is 2.70407. Based on the results of this research, 

it can be seen between each question asked by the researcher regarding the Impact of Implementing 

Game-Based Learning on Student Motivation and Engagement. 
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DISCUSSION 

To improve the quality of learning, the use of technology in education has become a main 

focus. Game-based learning has emerged as one of the innovations that is currently attracting 

students' interest in learning in educational units(S.K. Singh et al., 2020). Leverage technology to 

increase interactivity and give students a fun and educational way to learn(Klein et al., 2018). By 

implementing technology into game-based learning, education can become more dynamic and 

relevant, and diverse learning styles can be accepted, and students can become more active in the 

learning process(Teece, 2018). 

In game-based learning, students not only gain new knowledge but also improve their ability 

to think critically, work together, and overcome obstacles through the challenges and simulations 

offered.(Piñero et al., 2019). However, you also need to remember that game-based learning is not 

always effective. Not all students respond in the same way to the implementation of game-based 

learning, so it is very important for a teacher to pay attention to the diversity of his students in 

learning.(Reckien et al., 2018). How students respond to game-based learning can be influenced by 

elements such as environment, culture, and personality, and the student's daily life(Grimes, 2018). 

The implementation of game-based learning has a significant impact on student motivation 

and engagement. This type of game-based learning can create a learning environment that is 

immersive, fun, and motivates students to perform at their best when used correctly(Perkovic et al., 

2019). Game-based learning can be an effective tool for preparing students to face the challenges of 

the contemporary world of education, by considering student diversity and balancing game aspects 

with the substance of the subject matter.(Q. Zhang et al., 2020). However, game-based learning 

presents several problems. One of them is the evaluation aspect, new assessment methods must be 

created to meet these learning characteristics(Authors/Task Force Members: et al., 2022). 

Additionally, it is important to pay special attention to ensuring that students have equal access to 

technology so that there are no differences in their learning experiences(Canavese et al., 2018) 

By understanding this problem, as educators, we must be able to create broader and more 

inclusive game-based learning solutions to ensure that game-based learning can benefit all 

students.(Oulahou et al., 2023). In facing the era of digital transformation, it is very important for 

teaching staff to continue to explore and develop the potential for using technology in education. 

Impact of Implementation Game-based learning also has many advantages, especially that it can be 

adjusted to the level of understanding and individual needs of students(Greczynski & Hultman, 

2020). Games in learning help the learning process become more relevant, efficient and effective by 

offering challenges and content that suits students' abilities(Gaia Collaboration et al., 2018). Game-

based learning and traditional learning approaches work well together. Students not only receive 

information passively, but they also participate actively in the game components(Li & Xie, 2020). 

Although the impact of game-based learning has many benefits, it is important to remember 

that game-based learning should not be used as a substitute for traditional learning as a whole.(JA 

Singh et al., 2019). Therefore, game-based learning can be an effective tool to support students' 

academic performance and at the same time bridge the gap between different learning styles(The 

STARRT-AKI Investigators, 2020). Another factor in game-based learning is the adaptive factor. 

This factor is very important to support various student skills, such as adjusting the level of 

difficulty according to the student's abilities(Treibel et al., 2018). The importance of this adaptive 

factor can mainly be reflected in its ability to maintain students' interest and focus on learning 

material. 
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CONCLUSION 

Impact of Implementation Game-based learning has been shown to be one of the effective 

learning methods for increasing student motivation and involvement in learning by using various 

mechanisms designed to encourage active student involvement. To make learning more engaging 

and fun, incorporate game elements such as challenging challenges, motivating rewards, and 

competition elements. Because students are engaged in learning experiences that are not only 

informative but also entertaining, intrinsic motivation, which is the internal drive to learn, becomes 

more resilient in the implementation of this game-based learning. 

Additionally, game-based learning usually involves immediate evaluation and feedback to 

track student progress. This allows students to assess themselves, understand their strengths and 

weaknesses, and continue to improve. Having clear, easy-to-see game metrics provides a deep 

understanding of student achievement levels, allowing teachers to provide appropriate support when 

needed. In game-based learning, students feel pushed in proportion to their skill level when the 

challenges in the game are matched to their progress. 

The impact of implementing game-based learning also cannot be considered as a solution 

for the best learning design. The design of the game, the quality of the learning content, and the 

teacher's ability to incorporate game elements into learning sub-materials are all factors that 

determine how effective the game is. It's important to explain game design elements that can aid 

learning, such as matching difficulty levels to student abilities and incorporating relevant 

assessment techniques. However, game-based learning can also be challenging. Potential 

interference caused by game elements themselves. If not organized well, students may focus too 

much on the entertainment element and ignore the learning objectives. As a result, game-based 

learning requires a balanced approach to balance fun and learning objectives. 

 

REFERENCES 

Appova, A., & Arbaugh, F. (2018). Teachers' motivation to learn: Implications for supporting 

professional growth. Professional Development in Education, 44(1), 5–

21.https://doi.org/10.1080/19415257.2017.1280524 

Authors/Task Force Members:, McDonagh, T.A., Metra, M., Adamo, M., Gardner, R.S., 

Baumbach, A., Böhm, M., Burri, H., Butler, J., Čelutkienė, J., Chioncel, O., Cleland, JGF, 

Coats, AJS, Crespo‐Leiro, MG, Farmakis, D., Gilard, M., Heymans, S., Hoes, AW, Jaarsma, 

T., … ESC Scientific Document Group. (2022). 2021 ESC Guidelines for the diagnosis and 

treatment of acute and chronic heart failure: Developed by the Task Force for the diagnosis 

and treatment of acute and chronic heart failure of the European Society of Cardiology 

(ESC). With the special contribution of the Heart Failure Association (HFA) of the ESC. 

European Journal of Heart Failure, 24(1), 4–131.https://doi.org/10.1002/ejhf.2333 

Bonaccorsi, G., Pierri, F., Cinelli, M., Flori, A., Galeazzi, A., Porcelli, F., Schmidt, A.L., Valensise, 

C.M., Scala, A., Quattrociocchi, W., & Pammolli , F. (2020). Economic and social 

consequences of human mobility restrictions under COVID-19. Proceedings of the National 

Academy of Sciences, 117(27), 15530–15535.https://doi.org/10.1073/pnas.2007658117 

Canavese, G., Ancona, A., Racca, L., Canta, M., Dumontel, B., Barbaresco, F., Limongi, T., & 

Cauda, V. (2018). Nanoparticle-assisted ultrasound: A special focus on sonodynamic 

therapy against cancer. Chemical Engineering Journal, 340, 155–

172.https://doi.org/10.1016/j.cej.2018.01.060 

Chen, Y., Guo, R., Peng, X., Wang, X., Liu, Wu, Y., & Luo, J. (2020). Highly Productive 

Electrosynthesis of Ammonia by Admolecule-Targeting Single Ag Sites. ACS Nano, 14(6), 

6938–6946.https://doi.org/10.1021/acsnano.0c01340 

Chugh, T., Jin, Y., Miettinen, K., Hakanen, J., & Sindhya, K. (2018). A Surrogate-Assisted 

Reference Vector Guided Evolutionary Algorithm for Computationally Expensive Many-

https://doi.org/10.1080/19415257.2017.1280524
https://doi.org/10.1002/ejhf.2333
https://doi.org/10.1073/pnas.2007658117
https://doi.org/10.1016/j.cej.2018.01.060
https://doi.org/10.1021/acsnano.0c01340


The Impact of Implementing Game-Based Learning on Student Motivation and Engagement       | Research Papers 

251                  JETE | Vol. 2 | No. 2 | 2024 

Objective Optimization. IEEE Transactions on Evolutionary Computation, 22(1), 129–

142.https://doi.org/10.1109/TEVC.2016.2622301 

Gaia Collaboration, Brown, AGA, Vallenari, A., Prusti, T., De Bruijne, JHJ, Babusiaux, C., Bailer-

Jones, CAL, Biermann, M., Evans, DW, Eyer, L., Jansen, F ., Jordi, C., Klioner, S.A., 

Lammers, U., Lindegren, L., Luri, X., Mignard, F., Panem, C., Pourbaix, D., … Zwitter, T. 

(2018). Gaia Data Release 2: Summary of the contents and survey properties. Astronomy & 

Astrophysics, 616, A1.https://doi.org/10.1051/0004-6361/201833051 

Goyal, P., & Ferrara, E. (2018). Graph embedding techniques, applications, and performance: A 

survey. Knowledge-Based Systems, 151, 78–

94.https://doi.org/10.1016/j.knosys.2018.03.022 

Greczynski, G., & Hultman, L. (2020). Compromising Science by Ignorant Instrument 

Calibration—Need to Revisit Half a Century of Published XPS Data. Angewandte Chemie 

International Edition, 59(13), 5002–5006.https://doi.org/10.1002/anie.201916000 

Grimes, M. G. (2018). The Pivot: How Founders Respond to Feedback through Idea and Identity 

Work. Academy of Management Journal, 61(5), 1692–

1717.https://doi.org/10.5465/amj.2015.0823 

Hu, C., Zhang, L., & Gong, J. (2019). Recent progress made in the mechanism comprehension and 

design of electrocatalysts for alkaline water splitting. Energy & Environmental Science, 

12(9), 2620–2645.https://doi.org/10.1039/C9EE01202H 

King, G., & Nielsen, R. (2019). Why Propensity Scores Should Not Be Used for Matching. Political 

Analysis, 27(4), 435–454.https://doi.org/10.1017/pan.2019.11 

Klein, E.Y., Van Boeckel, T.P., Martinez, E.M., Pant, S., Gandra, S., Levin, S.A., Goossens, H., & 

Laxminarayan, R. (2018). Global increase and geographic convergence in antibiotic 

consumption between 2000 and 2015. Proceedings of the National Academy of Sciences, 

115(15).https://doi.org/10.1073/pnas.1717295115 

Li, Y., & Xie, Y. (2020). Is a Picture Worth a Thousand Words? An Empirical Study of Image 

Content and Social Media Engagement. Journal of Marketing Research, 57(1), 1–

19.https://doi.org/10.1177/0022243719881113 

Liu, J., Chen, C., Liu, Z., Jermsittiparsert, K., & Ghadimi, N. (2020). An IGDT-based risk-involved 

optimal bidding strategy for hydrogen storage-based intelligent parking lot of electric 

vehicles. Journal of Energy Storage, 27, 101057.https://doi.org/10.1016/j.est.2019.101057 

Ma, X., Wu, X., Wang, H., & Wang, Y. (2018). A Janus MoSSe monolayer: A potential wide solar-

spectrum water-splitting photocatalyst with a low carrier recombination rate. Journal of 

Materials Chemistry A, 6(5), 2295–2301.https://doi.org/10.1039/C7TA10015A 

Oulahou, Y., Elguennouni, Y., Hssikou, M., Baliti, J., & Alaoui, M. (2023). Theoretical 

Examination of the Volume Concentration and Nanoparticles Density Influence on the 

Convective Heat Transfer Enhancement of Nanofluid in 2D Cavity Including the Square 

Heater. Problems of the Regional Energetics, 4(60), 55–70.https://doi.org/10.52254/1857-

0070.2023.4-60.05 

Perkovic, V., Jardine, MJ, Neal, B., Bompoint, S., Heerspink, HJL, Charytan, D.M., Edwards, R., 

Agarwal, R., Bakris, G., Bull, S., Cannon, C.P. , Capuano, G., Chu, P.-L., De Zeeuw, D., 

Greene, T., Levin, A., Pollock, C., Wheeler, D.C., Yavin, Y., … Mahaffey, K.W. (2019 ). 

Canagliflozin and Renal Outcomes in Type 2 Diabetes and Nephropathy. New England 

Journal of Medicine, 380(24), 2295–2306.https://doi.org/10.1056/NEJMoa1811744 

Piñero, J., Ramírez-Anguita, J.M., Saüch-Pitarch, J., Ronzano, F., Centeno, E., Sanz, F., & Furlong, 

L.I. (2019). The DisGeNET knowledge platform for disease genomics: 2019 update. 

Nucleic Acids Research, gkz1021.https://doi.org/10.1093/nar/gkz1021 

Reckien, D., Salvia, M., Heidrich, O., Church, J.M., Pietrapertosa, F., De Gregorio-Hurtado, S., 

D'Alonzo, V., Foley, A., Simoes, S.G., Krkoška Lorencová , E., Orru, H., Orru, K., Wejs, 

A., Flacke, J., Olazabal, M., Geneletti, D., Feliu, E., Vasilie, S., Nador, C., … Dawson, R. 

(2018). How are cities planned to respond to climate change? Assessment of local climate 

https://doi.org/10.1109/TEVC.2016.2622301
https://doi.org/10.1051/0004-6361/201833051
https://doi.org/10.1016/j.knosys.2018.03.022
https://doi.org/10.1002/anie.201916000
https://doi.org/10.5465/amj.2015.0823
https://doi.org/10.1039/C9EE01202H
https://doi.org/10.1017/pan.2019.11
https://doi.org/10.1073/pnas.1717295115
https://doi.org/10.1177/0022243719881113
https://doi.org/10.1016/j.est.2019.101057
https://doi.org/10.1039/C7TA10015A
https://doi.org/10.52254/1857-0070.2023.4-60.05
https://doi.org/10.52254/1857-0070.2023.4-60.05
https://doi.org/10.1056/NEJMoa1811744
https://doi.org/10.1093/nar/gkz1021


The Impact of Implementing Game-Based Learning on Student Motivation and Engagement       | Research Papers 

252                  JETE | Vol. 2 | No. 2 | 2024 

plans from 885 cities in the EU-28. Journal of Cleaner Production, 191, 207–

219.https://doi.org/10.1016/j.jclepro.2018.03.220 

Saberi, S., Kouhizadeh, M., Sarkis, J., & Shen, L. (2019). Blockchain technology and its 

relationship to sustainable supply chain management. International Journal of Production 

Research, 57(7), 2117–2135.https://doi.org/10.1080/00207543.2018.1533261 

Samaniego, E., Anitescu, C., Goswami, S., Nguyen-Thanh, V.M., Guo, H., Hamdia, K., Zhuang, 

X., & Rabczuk, T. (2020). An energy approach to the solution of partial differential 

equations in computational mechanics via machine learning: Concepts, implementation and 

applications. Computer Methods in Applied Mechanics and Engineering, 362, 

112790.https://doi.org/10.1016/j.cma.2019.112790 

Scrivener, K. L., John, V. M., & Gartner, E. M. (2018). Eco-efficient cements: Potential 

economically viable solutions for a low-CO2 cement-based materials industry. Cement and 

Concrete Research, 114, 2–26.https://doi.org/10.1016/j.cemconres.2018.03.015 

Shen, H., Li, F., Xu, S., & Sreeram, V. (2018). Slow State Variables Feedback Stabilization for 

Semi-Markov Jump Systems With Singular Perturbations. IEEE Transactions on Automatic 

Control, 63(8), 2709–2714.https://doi.org/10.1109/TAC.2017.2774006 

Singh, J. A., Yu, S., Chen, L., & Cleveland, J. D. (2019). Rates of Total Joint Replacement in the 

United States: Future Projections to 2020–2040 Using the National Inpatient Sample. The 

Journal of Rheumatology, 46(9), 1134–1140.https://doi.org/10.3899/jrheum.170990 

Singh, S.K., Giudice, M.D., Chierici, R., & Graziano, D. (2020). Green innovation and 

environmental performance: The role of green transformational leadership and green human 

resource management. Technological Forecasting and Social Change, 150, 

119762.https://doi.org/10.1016/j.techfore.2019.119762 

Teece, D.J. (2018). Business models and dynamic capabilities. Long Range Planning, 51(1), 40–

49.https://doi.org/10.1016/j.lrp.2017.06.007 

The STARRT-AKI Investigators. (2020). Timing of Initiation of Renal-Replacement Therapy in 

Acute Kidney Injury. New England Journal of Medicine, 383(3), 240–

251.https://doi.org/10.1056/NEJMoa2000741 

Treibel, T.A., Kozor, R., Schofield, R., Benedetti, G., Fontana, M., Bhuva, A.N., Sheikh, A., López, 

B., González, A., Manisty, C., Lloyd, G., Kellman, P., Díez, J., & Moon, J. C. (2018). 

Reverse Myocardial Remodeling Following Valve Replacement in Patients With Aortic 

Stenosis. Journal of the American College of Cardiology, 71(8), 860–

871.https://doi.org/10.1016/j.jacc.2017.12.035 

Tushar, W., Yuen, C., Mohsenian-Rad, H., Saha, T., Poor, H. V., & Wood, K. L. (2018). 

Transforming Energy Networks via Peer-to-Peer Energy Trading: The Potential of Game-

Theoretic Approaches. IEEE Signal Processing Magazine, 35(4), 90–

111.https://doi.org/10.1109/MSP.2018.2818327 

US Preventive Services Task Force, Curry, SJ, Krist, AH, Owens, DK, Barry, MJ, Caughey, AB, 

Davidson, KW, Doubeni, CA, Epling, JW, Kemper, AR, Kubik, M., Landefeld, CS , 

Mangione, C.M., Phipps, M.G., Silverstein, M., Simon, M.A., Tseng, C.-W., & Wong, J.B. 

(2018). Screening for Cervical Cancer: US Preventive Services Task Force 

Recommendation Statement. JAMA, 320(7), 674.https://doi.org/10.1001/jama.2018.10897 

Wei, C., Yang, H., Wang, S., Zhao, J., Liu, C., Gao, L., Xia, E., Lu, Y., Tai, Y., She, G., Sun, J., 

Cao, H., Tong, W., Gao, Q., Li, Y., Deng, W., Jiang, X., Wang, W., Chen, Q., … Wan, X. 

(2018). Draft genome sequence of Camellia sinensis var. Sinensis provides insights into the 

evolution of the tea genome and tea quality. Proceedings of the National Academy of 

Sciences, 115(18).https://doi.org/10.1073/pnas.1719622115 

Wu, Q., Zeng, Y., & Zhang, R. (2018). Joint Trajectory and Communication Design for Multi-UAV 

Enabled Wireless Networks. IEEE Transactions on Wireless Communications, 17(3), 2109–

2121. https://doi.org/10.1109/TWC.2017.2789293 

Zhang, M., Sun, C.-N., Zhang, X., Goh, P.C., Wei, J., Hardacre, D., & Li, H. (2019). High cycle 

fatigue life prediction of laser additive manufactured stainless steel: A machine learning 

https://doi.org/10.1016/j.jclepro.2018.03.220
https://doi.org/10.1080/00207543.2018.1533261
https://doi.org/10.1016/j.cma.2019.112790
https://doi.org/10.1016/j.cemconres.2018.03.015
https://doi.org/10.1109/TAC.2017.2774006
https://doi.org/10.3899/jrheum.170990
https://doi.org/10.1016/j.techfore.2019.119762
https://doi.org/10.1016/j.lrp.2017.06.007
https://doi.org/10.1056/NEJMoa2000741
https://doi.org/10.1016/j.jacc.2017.12.035
https://doi.org/10.1109/MSP.2018.2818327
https://doi.org/10.1001/jama.2018.10897
https://doi.org/10.1073/pnas.1719622115


The Impact of Implementing Game-Based Learning on Student Motivation and Engagement       | Research Papers 

253                  JETE | Vol. 2 | No. 2 | 2024 

approach. International Journal of Fatigue, 128, 

105194.https://doi.org/10.1016/j.ijfatigue.2019.105194 

Zhang, Q., Bastard, P., Liu, Z., Le Pen, J., Moncada-Velez, M., Chen, J., Ogishi, M., Sabli, IKD, 

Hodeib, S., Korol, C ., Rosain, J., Bilguvar, K., Ye, J., Bolze, A., Bigio, B., Yang, R., Arias, 

A.A., Zhou, Q., Zhang, Y., … Zhang, . (2020). Inborn errors of type I IFN immunity in 

patients with life-threatening COVID-19. Science, 370(6515), 

eabd4570.https://doi.org/10.1126/science.abd4570 

 

 

Copyright Holder : 

© Ika Agustina et.al (2024). 

 

First Publication Right : 

© Journal Emerging Technologies in Education 

 

This article is under: 

 

https://doi.org/10.1016/j.ijfatigue.2019.105194
https://doi.org/10.1126/science.abd4570

