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Abstract                                                                     

Background/purpose. In the modernized society with advanced 
technology, as education becomes increasingly dependent on 
information technology, there is a need to prepare the next generation 
of students with a wide variety of skills and abilities necessary for future 
scientific careers. Modern educational challenges include the task of 
engaging students, stimulating their interests, and maintaining their 
attention. Computer games are an interactive technology that can 
promote learning in an effective and motivating way, especially among 
lower secondary school students. Computer game-based learning uses 
the game as a tool for elaborating learning content. Given this, the 
purpose of this scientific research is to examine the impact of this 
computer game on increasing motivation and increasing student 
success during the process of learning the concepts of integrated 
circuits, computer hardware, and software concepts. 

Methodology. The methodology of this scientific research includes 
empirical research, where the chosen design is the quasi-experimental 
method to evaluate the causal impact of the intervention. A 
quantitative method was used to analyze this study in more detail. The 
sample consists of 458 students from 12 schools, with students in grade 
IX from the Republic of Kosovo. The sample was selected using the non-
probability method, which is a purposive sample. The instruments for 
data collection are tests and questionnaires.  

Results. The results of this study indicate that the use of computer 
games in the Technology subject with ICT has a positive impact on 
academic outcomes and student motivation. 

Conclusion. The findings of this study indicate that the use of computer 
games in the teaching process has significantly improved the academic 
results of students in the experimental group compared to the control 
group. 
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1. Introduction

Education reforms have undergone significant changes in recent years, both internationally and 
in Kosovo, particularly with the integration of technology into the teaching and learning process, 
aimed at improving teaching and enhancing learning outcomes. Therefore, this scientific paper 
provides a brief overview of some new technologies that can be used to enhance learning and 
motivate students to be more engaged in the learning process. The technologies discussed include 
computer games developed for desktops and portable devices. 

The field of study for this research is learning the concepts of integrated circuits, computer 
hardware, and software concepts by playing computer games (learning games). The consideration of 
such a model affects student engagement, as one of the applications of new educational practices, 
and student motivation to learn (Duncan, 2020; Yurdaarmagan et al., 2015; Adipat, Laksana, 
Busayanon, Asawasowan, & Adipat, 2021). Educational computer games are based on the principles 
of learning, developmental psychology, and pedagogy to have the most effective application in the 
teaching and learning process. Learning through play is an interdisciplinary methodological approach 
to learning. Educational games promote learning motivation, enabling students to learn learning 
content more easily and actively (An & Bonk, 2018; Plass, Homer, & Kinzer, 2021). Teachers need to 
overcome reservations and several obstacles related to the use of game-based learning in the 
classroom to ensure the highest quality results. The educational game-based learning approach can 
be challenging, but additional support will be beneficial for both teachers and students. The use of 
technology in the teaching and learning process is integrated into all subjects and curricula, with a 
particular emphasis on the impact of computer games to help develop students' skills and abilities. It 
appears that game-based learning can have a profound impact on students and teachers, so teachers 
should support developers of educational games in introducing and planning innovations in the 
curriculum to implement digital competence (MASHT, 2016). In accordance with existing curricula, 
these games are intended as an additional asset, not a replacement for our existing learning 
environments. Therefore, in this context, there should be a greater focus on the design of educational 
computer games. Another advantage of computer games in education is the motivation of students 
to participate in the learning process actively. A study by Wang et al. (2022) found that ICT-based 
educational games increase students' motivation, helping them develop a positive attitude towards 
technology and improving their academic achievement (Wang, Chen, Hwang, & Guan, 2022). 

The use of computer games in education has been viewed as an innovative approach that not 
only enhances student engagement and motivation but also helps develop critical and practical 
thinking skills essential for everyday life and the job market (Plass, Homer, & Kinzer, 2021). Computer 
games can create a rich environment in which students can develop complex problem-solving skills 
and acquire knowledge more interactively (Clark, Tanner-Smith, Killingsworth, & Bellamy, 2020). 

Research shows that computer games can help develop a learning environment where students 
acquire knowledge naturally by experimenting, collaborating, and making independent decisions. 
Through simulations and real-life challenges, students can improve not only their conceptual 
understanding but also their practical skills, making them better prepared to apply their knowledge 
in real-world situations (Clark, Tanner-Smith, Killingsworth, & Bellamy, 2020). 

Despite increased global interest in integrating digital game-based learning (DGBL) into school 
curricula, there is limited empirical evidence on its effectiveness within transitional education 
systems, such as Kosovo’s. In particular, it remains unclear how educational computer games impact 
the learning of complex technological concepts—such as integrated circuits, hardware, and 
software—in lower secondary school students. 

This study addresses this gap by applying a quasi-experimental design in a national context that 
has been underrepresented in the DGBL literature. It provides large-scale, quantitative data on how 
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game-based learning affects both academic outcomes and student motivation in the Technology with 
ICT subject. The research further adapts and applies the “ICT Game” within the national curriculum 
of Kosovo, offering a context-sensitive model for integrating educational games into formal 
instruction. 

Furthermore, while existing studies largely examine motivational outcomes, this study also 
measures specific academic gains through pre- and post-intervention testing, enabling a more 
comprehensive evaluation of educational game effectiveness. 

Therefore, the importance of this research extends beyond improving academic results and 
student motivation to learn, as it also has a parallel impact on the development of soft skills, such as 
collaboration, communication, and conflict resolution in groups (Ritzhaupt & Higgins, 2020). This is 
particularly important in areas such as ICT, where technical skills must be matched with teamwork 
and project management skills (Ke & Xie, 2021). Teachers, by understanding these aspects, can 
choose activities that are not only creative but also adapted to develop these skills in an integrated 
way. This new pedagogical approach fosters a more interactive and engaging environment, enabling 
students to explore complex concepts through practical and simulation-based experiences (Clark, 
Tanner-Smith, Killingsworth, & Bellamy, 2020). Furthermore, computer games in education are 
effective in acquiring skills important for careers and professional life, such as digital skills and 
entrepreneurship, thereby helping to prepare students for the 21st-century labor market (Ke & Xie, 
2021; Liang, Lau, Jiang, & Maddison, 2020). Computer games not only help in acquiring technical 
knowledge but also in developing cross-curricular skills, such as creativity, critical thinking, and 
problem-solving skills in a more in-depth and comprehensive way (Stieglitz, Lattemann, & 
Brockmann, 2021). 

On the other hand, motivating students to learn is a growing focus these days due to the decline 
in student motivation. This research studies this phenomenon, exploring how computer games can 
be used to motivate students in lessons related to Technology with ICT. 

This study presents an original contribution, addressing the identified research problems. This 
research study aims to serve as a guide to the use of contemporary methods in teaching and learning 
by integrating and applying computer games in activities and the learning process. Computer games 
have the potential to have a long-term impact on student outcomes, as they are developed for a 
social environment that aligns with contemporary trends in teaching methods. This study adds a new 
dimension to the existing scientific literature on the use of computer games in this subject. With the 
analyses based on the collected data and the assessment of the impact of games, the study presents 
strong arguments for their integration as an effective teaching tool. Furthermore, this study 
contributes to the design of necessary changes and reforms at the educational level. Internationally, 
this research will be a significant contribution to the scientific literature, providing empirical data 
from a country in transition. The study will contribute to improving the current situation in our 
country in terms of fulfilling the digital competencies of the Kosovo curriculum framework. The use 
of computer games in learning concepts from this field through fun activities can be a powerful tool 
for transforming learning. This study has the potential to contribute to our teaching approaches and 
adapt learning experiences to meet the needs of all students. 

Despite the increasing use of educational technologies, there is a limited amount of empirical 
research in transitional education systems, such as Kosovo’s, that examines the direct impact of 
digital game-based learning on students’ academic performance and motivation. This study 
addresses this gap by evaluating how integrating a custom-designed ICT Game affects learning 
outcomes and engagement. Unlike previous studies, this research provides large-scale experimental 
data from Kosovo’s public education system. 

2. Literature Review

https://doi.org/10.22521/edupij.2025.17.299
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In recent years, it has been emphasized that the conventional approach to teaching does not 
adequately address the social, emotional, mental, and motivational needs of the younger generation. 
Nowadays, children are frequent users of games and digital applications. The popularity of computer 
games among the younger generation has sparked the interest of the educational community, with 
many researchers seeking various approaches to incorporating computer games into the classroom 
environment (Li, Xu, Hao, Xiao, & Liu, 2022). 

Digital Game-Based Learning (DGBL) is an educational approach that utilizes digital games to 
integrate learning content with game elements, thereby creating an interactive and engaging 
experience for learners. This method aims to foster engagement, motivation, and improve knowledge 
acquisition through active interaction, rewards, and structured challenges within the game. DGBL is 
based on the theory of game-based learning, where players solve complex problems and apply 
practical skills in a controlled and often simulated environment (Boyle et al., 2016; Wouters et Spek, 
2013). 

Therefore, the main motivation for using this approach is that game-based learning combines 
learning with elements of a game to create an engaging experience. The integration of theories in 
digital game-based learning often incorporates elements from constructivist, cognitivist, and 
behaviorist theories, resulting in a diverse learning experience. Behaviorist strategies, such as 
rewards and reinforcements, can be used to maintain motivation and focus, while cognitivist 
approaches ensure that students understand and apply the concepts involved in the game. 
Constructivist elements allow students to construct their knowledge through exploration and 
interaction within the game world. By integrating these theories, digital game-based learning offers 
a comprehensive and balanced learning experience that addresses various aspects of the learning 
process (Anderson & Krathwohl, 2020). 

By adopting game-based learning, organizations can utilize technology to facilitate a modern 
version of experiential learning, enabling students to master some of the challenges of learning in 
the 21st century. Game-based learning harnesses the imagination of an adult learner by creating a 
world to explore that motivates them to repeat challenges, achieve learning outcomes, reflect on the 
experience, and create new knowledge through the transformation of the game experience. It is 
suggested that experiential learning can be used as a theoretical basis for game-based learning. The 
ultimate goal of game design for game-based learning is to create engaging experiences for students. 
Experiences are the result of the interaction between the current situation and past experiences. This 
is one of the principles of game-based learning design (Odendaal, 2018). 

The study by Jong, Lai, Hsia, and Lin (2013) demonstrates that computer games facilitate peer 
association through a competitive-cooperative learning style and effectively integrate game content 
with course material (Jong, Lai, Hsia, & Lin, 2013). The two games, BattleThreads and Process State, 
have been evaluated for their effectiveness, providing some insights into what makes a good 
classroom game for teaching operating systems concepts and how existing games can be improved 
(Hill, Ray, Blair, & Carver, 2003). Meanwhile, Malone and Lepper (2022) examined the factors of 
intrinsic motivation for learning and constructed a taxonomy of these factors. They found that 
educational games that are designed to be fun and engaging can increase students’ intrinsic 
motivation, helping them become more engaged in the learning process (Malone & Lepper, 2022). 

Charlier, Ott, Remmele, and Whitton (2021) found that learning-based games are not limited to 
children but can also be beneficial for adults. Their study demonstrated that educational games can 
help adults acquire new concepts and develop new skills, thereby creating engaging and motivating 
experiences for this age group. (Charlier, Ott, Remmele, & Whitton, 2021). Clark, Tanner-Smith, 
Killingsworth, and Bellamy (2020) conducted a systematic review and meta-analysis of the impact of 
digital games and their design on learning. They found that digital games have a positive impact on 
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student engagement, motivation, and learning outcomes. Their meta-analysis provided strong 
evidence for the effectiveness of digital games in education (Clark, Tanner-Smith, Killingsworth, & 
Bellamy, 2020). 

On the other hand, according to author Despeisse (2018), it is clear that technology education 
faces the challenging task of equipping the new generation of technologists with skills and knowledge 
that go beyond the traditional focus on technical subjects. New technological developments in the 
industry and societal challenges have obvious implications for the content of educational programs. 
This is especially true in science, technology, engineering, and mathematics (STEM) education, which 
must keep pace to ensure that the next generation of engineers can meet the future industry's needs. 
The author emphasizes that most universities also have computer labs, design studios, workshops, 
robotics labs, and other high-tech equipment to provide a more applied learning experience (such as 
problem-based learning or industry projects). This study by the author examines alternative teaching 
methods and presents the theoretical foundations for incorporating computer games into 
engineering education (Despeisse, 2018). It is essential that the learning of concepts is not limited to 
a theoretical aspect, but rather is achieved through a theoretical-practical interweaving, which can 
be facilitated through games and computer simulations. 

Computer games have had a significant impact on students' academic performance, sparking 
considerable debate among students and teachers about their positive or negative effects. One of 
the primary ways computer games impact academic performance is by enhancing student 
engagement. Several studies have demonstrated that the use of digital educational games can 
enhance student engagement, resulting in improved academic performance. According to Partovi 
and Razavi (2019), educational computer games have been successfully used to increase students’ 
academic engagement in primary schools, thus improving their academic performance (Partovi & 
Razavi, 2019). 

While numerous studies report positive outcomes from digital games in education (Clark et al., 
2020), some researchers caution against over-reliance on them, citing issues of distraction and 
superficial engagement (Despeisse, 2018). Furthermore, few studies have explored how such games 
perform in post-socialist education systems or addressed curriculum alignment. This study addresses 
these gaps by integrating a game specifically designed for the Kosovar curriculum. 

3. Methodology

The methodology of this scientific paper includes empirical research with students on how much 
they have been motivated and achieved higher results in the Technology with ICT subject by 
integrating computer games. The research includes an empirical analysis of the achievement of 
learning outcomes of lower secondary school students from the Technology with ICT subject. The 
chosen design is the quasi-experimental method to assess the causal impact of the intervention. This 
design has also been used by the authors Liang, Lau, Jiang, and Maddison (2020), Hamari et al. (2016), 
and Alf, Wijse, and Trautwein (2023) in this context. As Liang, Lau, Jiang, & Maddison (2020), Hamari 
et al. (2016), Alf & deWijse (2023), and Liang et al. (2020) point out, the use of the quasi-experimental 
method in the ICT subject allows for a clearer assessment of the impact of pedagogical changes, such 
as the integration of computer games, on student achievement (Liang J., Lau, Jiang, & Maddison, 
2020). The current study aims to follow this research tradition by applying the quasi-experimental 
method to a group of lower secondary school students to measure the effect of computer games on 
their motivation and academic outcomes. This method involves selecting an experimental group that 
receives the intervention (integration of computer games into learning) and a control group that 
continues to follow traditional teaching methodologies. As suggested by Hamari et al. (2016), this 
type of design facilitates the creation of a robust framework for analyzing the various impacts of new 
technologies on education (Hamari, Koivisto, & Sarsa, 2016). 

https://doi.org/10.22521/edupij.2025.17.299
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A quantitative approach was used to analyze this study in more detail. The quantitative approach 
of this study aimed to uncover trends in student achievement and attitudes regarding the integration 
of computer games into the learning process. These analyses rely on data collected through 
structured tests and assessments of student performance, thus creating a strong basis for drawing 
statistical conclusions. As Alf et al. (2023) also mention, quantitative approaches are crucial for 
ensuring that the data collected is interpreted in a manner that supports the overall conclusions of 
the study (Alf, Wijse, & Trautwein, 2023). 

3.1. Purpose of the study

This study is linked to previous research from recent years around the world, as positive 
perceptions of student learning and engagement while using computer games have been confirmed 
by various independent studies over the years (Schindler, Burkholder, Morad, & Marsh, 2017; 
Papadakis, 2018; Simões, Oliveira, & Nunes, 2022). 

Therefore, the purpose of the scientific research is to examine the impact of this computer game 
on increasing motivation and student success during the learning process. Of particular importance 
are the students' perceptions regarding the integration of this game into the Technology with ICT 
subject in the Life and Work curriculum area. 

3.2. Research questions and hypotheses

Main question and hypothesis: 

How much do computer games affect the learning of the concepts of integrated circuits, 
hardware, and software in the Technology with ICT subject in the Life and Work curriculum area? 

Hypothesis 1: Learning based on computer games affects the learning of the concepts of 
integrated circuits, hardware, and software in the subject of Technology with ICT in the curriculum 
area of Life and Work 

Question and supporting hypothesis: 

What are the differences in the learning outcomes of students in the control group compared to 
the experimental group in achieving results for integrated circuits, hardware, and software? 

Hypothesis 2: There are statistically significant differences in the learning outcomes of students 
in the experimental group compared to the control group. 

3.3. Population and sample

The population of this research comprises lower secondary school students in Kosovo, with a 
particular focus on grade 9 students, totaling approximately 22,100 students. This age group was 
chosen due to the importance of the educational period in the development of their technological 
skills and learning through computer games. In Kosovo, lower secondary schools constitute a critical 
phase in the education system, where students begin to explore technology and digital skills in depth, 
which will accompany them in their further educational and professional development. 

The sample for this research is represented by approximately 458 students, who were selected 
from 12 lower secondary schools in Kosovo. This number was considered sufficient to provide valid 
statistical data and to enable a reliable analysis of the impact of the intervention. The selection of 
schools was made to represent a diversity of educational settings, including schools with different 
profiles and pedagogical challenges, to ensure that the results of the study are generalizable to a 
wider population of students of this age group in Kosovo. The sampling method was non-probability, 
with a purposive approach. This method was used to ensure a selection of students who are suitable 
for the specific purposes of the study, including the willingness of schools to integrate computer 
games into their curriculum and the willingness of teachers to cooperate in this initiative. 

https://doi.org/10.22521/edupij.2025.17.299
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3.4. Research instruments

Within the framework of this research, two instruments were used to collect quantitative data, 
including knowledge tests and questionnaires. These instruments were designed to collect reliable 
and valid data that enable a detailed analysis of the impact of integrating the “ICT Game” into the 
teaching and learning process in the subject of Technology with ICT. 

Quantitative data were collected from the results of knowledge tests and the students' 
responses to the questionnaire. The quantitative approach helps to assess the understanding and 
learning of the concepts investigated through knowledge tests, according to the scores obtained by 
the students and the answers to the questionnaire questions, to determine the students' perceptions 
regarding the motivation to learn by playing computer games. 

The knowledge tests were carefully prepared to assess the impact of the computer game on the 
understanding and acquisition of important concepts by students. During the preparation of the 
tests, questions and problems are foreseen to be from different levels, such as memorization and 
conceptual design, according to Bloom's taxonomy, which will fulfill the learning outcomes for the 
subject of Technology with ICT (RNL) in the curriculum area Life and Work. 

Also, the questionnaire used in this study was the Academic Motivation Scale (AMS), which is a 
standardized instrument for measuring students' academic motivation (Vallerand et al., 1992) and 
provided us with quantitative data. Based on the structure of the "Academic Motivation Scale (AMS)" 
and adapting it to the context of our study on the impact of computer games on learning and 
motivation in the Technology with ICT subject, we have formulated an adapted questionnaire of 20 
questions. The questions are divided into three categories: Intrinsic motivation, extrinsic motivation, 
and amotivation. 

3.5. Action plan

The action plan was also planned to be developed in several phases. The research lasted for some 
time as it was planned to explain the selected learning units in the Technology with ICT subject, about 
6-8 teaching hours. The action plan focused on the use of the “ICT Game” among the students of the 
experimental group. These interventions were used to introduce practical concepts learned through 
computer games. The research analyzed the impact of the independent variable, which was the 
computer game, on the dependent variable, which was the students’ success in learning and 
motivation. The variables were controlled, which means that both groups are equivalent in terms of 
knowledge and level of learning. 

The first phase of the action plan included the assessment of students' initial knowledge through 
a pre-test, which served as a basis for comparing the knowledge of the experimental group and the 
control group before the computer game intervention. The second phase consisted of implementing 
the main intervention of the action plan, where selected learning concepts were addressed through 
computer games with the experimental group, while the control group continued with the traditional 
teaching methodology. The third phase included testing the hypotheses put forward regarding 
improving learning outcomes and student motivation through the use of the "ICT Game". The final 
phase involved reflecting on and summarizing the results of the action plan, with a focus on the 
impact of computer games on learning and student motivation. 
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Figure 1. Action plan 

3.6. Data analysis

To ensure the reliability and consistency of the instrument used in this study, a reliability analysis 
was conducted using Cronbach's Alpha coefficient. This coefficient measured the internal consistency 
of the questions within the questionnaire and was an important indicator of the accuracy of the 
measurements made. The Cronbach's Alpha coefficient was calculated to be 0.853, using 20 
questions in this analysis. This value indicates a high internal reliability of the instrument used to 
measure the variables of motivation and students' perceptions of the use of computer games in the 
learning process. A Cronbach's Alpha value of .853 indicated that the questions within this instrument 
are consistently and reliably related to the measurement of the concept studied. 

To determine whether the data follows a normal distribution, two main testing methods were 
used, the Kolmogorov-Smirnov test and the Shapiro-Wilk test. Results from the Kolmogorov-Smirnov 
and Shapiro-Wilk tests were used to assess whether the data followed a normal distribution. The 
Kolmogorov-Smirnov test yields a statistic of 0.088 with a p-value of 0.080. Since p > .05, this indicates 
that there is insufficient evidence to reject the hypothesis that the data follow a normal distribution. 
The Shapiro-Wilk test, which is more accurate for smaller samples, yields a statistic of 0.976 with a p-
value of 0.009. Since p < .05, this result indicates that the data do not follow a normal distribution. 
However, given the large sample size of N = 458, the distribution can be considered approximately 
normal according to the central limit theorem, and some parametric analyses may still be valid. Since 
the data follow a normal distribution, parametric tests are more appropriate for this study. 
Specifically, the paired t-test was used. Sample t-test) to compare the pre-and post-test results within 
each group. Also, the t-test for independent samples (Independent Sample t-test) was used to 
compare the pre-and post-test results of the experimental group with those of the control group. 

To assess whether the data from the questionnaires are suitable for factor analysis, which helps 
in grouping the questions into intrinsic motivation, extrinsic motivation, and amotivation, we used 
the Kaiser-Meyer-Olkin (KMO) test and Bartlett's test of sphericity. From the results, we note that 
KMO = .814, indicating a high level of correlation among the questions on motivation (intrinsic, 
extrinsic, and amotivation), making them suitable for further analysis. The Chi-Square value is 
1108.468, and it has a significance level of p < .005, indicating that the questions have significant 
correlations with each other. With a high KMO and a statistically significant Bartlett's result, this 
suggests that the questions on motivation follow a clear factorial structure and can be grouped into 
three main categories: intrinsic motivation, questions related to students' desire to learn for personal 
satisfaction, and their interest in technology. Extrinsic motivation questions related to the desire to 
get high grades, to please teachers/parents, or to gain recognition from others. Amotivation, 
questions indicating a lack of motivation or indifference to games as a learning tool. 

To answer the first research question, the normal distribution of the data was initially tested, 
and it was decided whether parametric or non-parametric tests would be used. The hypothesis 
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testing was done with the t-test of two independent samples (Pallant, 2020). To answer the second 
research question, the knowledge of the students from both groups was analyzed through pre- and 
post-tests. These analyses included the use of statistical analyses, the t-test, and the Wilcoxon signed-
rank test for independent groups (Field, 2018). 

3.7. Ethical issues

The scientific research conducted has taken into account ethical issues at all stages of the 
research process, where strict measures have been taken to guarantee respect for the rights and 
privacy of the participants. The confidentiality of the participant's personal information has been an 
absolute priority, ensuring that identifying data remains secure and inaccessible to unauthorized 
persons. The data collected have been used exclusively for this study, thus meeting the high 
standards of ethics in scientific research (Resnik, 2021). 

The main objective of the ethical approach in this study was to ensure that all participants were 
not subject to any abuse or violation of their rights. Research ethics was a constant guide throughout 
the process, ensuring that every action was by the highest standards of professionalism and respect 
for the dignity of the participants (Wiles, 2013). 

Ethical approval for this study was obtained from the Municipal Education Directorates in 
Kosovo. 

4. Results

4.1. Test results

In this section, the results of the test conducted to assess the effect of the computer game on 
students’ learning in the subject of Technology with ICT are presented and analyzed. The test was 
used as an objective tool to measure the acquisition of students' knowledge and practical skills 
related to concepts from ICT, integrated circuits, computer hardware, and software. The analysis of 
the test results helped determine the impact of the "ICT Game" on students' academic performance 
and motivation. The tests were administered as part of a quasi-experimental method, where the 
experimental group used the computer game as a support tool in the learning process, while the 
control group followed the traditional teaching method. These results are analyzed to assess whether 
there are statistically significant differences between the groups and to identify the relationship 
between the use of computer games and learning outcomes. 

In the control group, 28 students (out of 229) have a basic level of technological knowledge, 198 
students have average knowledge, and only three students have advanced knowledge. Whereas, in 
the experimental group, 30 students have basic knowledge, a number similar to the control group, 
189 students have average knowledge, a number slightly lower than in the control group, and 10 
students have advanced knowledge, which is a significant increase compared to only three students 
in the control group.  

Table 1 Pre- and Post-Test Results (Control Group) 

 

ICT IC Hardware Software Total 

Mean Mean Mean Mean Mean 

Group Control (Pre-
test) 

15.2 14.2 14.2 14.4 58.0 

Control (Post-
test) 19.5 11.7 14.7 14.8 60.7 

https://doi.org/10.22521/edupij.2025.17.299


                         Orhani and Shatri | 10 

https://doi.org/10.22521/edupij.2025.17.299 Published online by Universitepark Press   

The results from the control group, which followed traditional teaching methods (without 
computer games), show a limited improvement in learning. The ICT topic marked the largest increase, 
from 15.2 to 19.5 points, perhaps due to the students’ more frequent exposure to these concepts in 
everyday life. Meanwhile, hardware and software had a minimal increase (only 0.5 and 0.4 points, 
respectively), indicating that traditional methods had a weak impact in these areas. Worryingly, the 
results for integrated circuits fell from 14.2 to 11.7 points, signaling significant difficulties in this topic 
without the help of interactive methods. The total score increased slightly – only 2.7 points (from 
58.0 to 60.7), which means that the overall improvement in learning was modest and uneven. 
Traditional teaching improves results somewhat, especially in the most popular topics, but has a 
limited or even negative impact on more complex topics such as integrated circuits. This reinforces 
the need for more innovative methods, such as computer games, in education. 

Table 2 Pre- and Post-Test Results (Experimental Group) 

 

ICT IC Hardware Software Total 

Mean Mean Mean Mean Mean 

Group Experimental 
(Pre-test) 

14.2 11.5 13.2 14.7 53.5 

Experimental 
(Post-test) 20.3 13.1 15.8 16.0 65.3 

The experimental group, which used the “ICT Game” during the learning process, showed 
significant improvement in all subjects. The overall average increased from 53.5 to 65.3 points, an 
increase of 11.8 points, which proves the effectiveness of the method. The greatest increase was 
recorded in ICT (from 14.2 to 20.3), while integrated circuits – the most challenging area – also 
improved (from 11.5 to 13.1). Hardware and software also increased significantly (from 13.2 to 15.8 
and from 14.7 to 16.0). Compared to the control group, which did not use the game, the experimental 
group showed higher growth in every subject, especially in the most challenging subjects, such as 
integrated circuits, where the control group experienced a decline. The integration of computer 
games into learning has had a positive and significant impact on the acquisition of technological 
knowledge and increased student motivation. 

Table 3 Paired Samples Statistics – Control Group (Pre-test vs. Post-test) 

 Mean N Std. Deviation Std. Error Mean 

Pair 1 Total (Pre-test) 57,969 229 18.8108 1.2431 

Total (Post-test) 60,742 229 18.3874 1.2151 

The control group showed a slight performance improvement, increasing from 57.97 to 60.74 
points, only 2.77 points more after the test. The standard deviation decreased slightly (from 18.81 to 
18.39), indicating a more stable distribution of scores. The standard error of the mean remained 
almost unchanged. The change is minimal and likely related to common factors, such as the repetition 
of the material, which reflects the limited effectiveness of the traditional method. 
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Table 4 Paired Samples T-Test – Control Group (Pre-test vs. Post-test) 

 

Paired Differences 

the df 
Sig.(2-
tailed) Mean 

Std. 
Deviation 

Std. Error 
Mean 

95% Confidence 
Interval of the 
Difference 

Lower Upper 

Pair  Total (Pre-test)  
Total (Post-test) 

-2,77 13,74 ,91 -4,56 -,98 -3,05 228 ,003 

The results of the dependent samples t-test for the control group indicate a slight, yet statistically 
significant, improvement in the academic performance of the students after completing the learning 
process using traditional methods. The mean of the post-test results was higher than the pre-test 
with a mean difference of 2.77 points, indicating that the students made modest progress in learning. 
The standard deviation of 13.74 suggests that there is a large dispersion between the individual 
results, implying that some students have benefited more than others from this process. The 
standard error of the mean of .91 is relatively small, which makes the mean of the change a reliable 
value. The confidence interval at the 95% level (-4.56 to -0.98) and the p-value (.003) indicate that 
this difference is statistically significant and not the result of chance.  Although the control group 
showed a small but statistically significant increase in test scores, the gain was minimal. This suggests 
that traditional instruction had a limited impact on student learning in the given period. However, 
the improvement remains limited compared to the experimental group, which followed the learning 
process with the support of the computer game. This suggests that, while traditional methods may 
lead to slight increases in performance, they are less effective for the deep acquisition of 
technological knowledge, underscoring the need for more innovative approaches to teaching. 

Table 5 Paired Samples Statistics – Experimental Group (Pre-test vs. Post-test) 

 Mean N Std. Deviation Std. Error Mean 

Pair Total (Pre-test) 53,472 229 19.7092 1.3024 

Total (Post-test) 65,253 229 17,8391 1,1788 

The results for dependent samples show a significant mean difference between the pre-test and 
post-test scores for the experimental group. The overall mean before the test was 53.47, while after 
the test it increased significantly to 65.25. This result indicates that students who used the computer 
game in the learning process experienced a significant improvement in their scores. The standard 
deviation for the pre-test was 19.71, while for the post-test it was 17.83, indicating that the variation 
between students' scores remained relatively high, but there was a slight stabilization after the 
intervention with the computer game. The standard error of the mean (1.30 for the pre-test and 1.17 
for the post-test) is low, indicating that the mean is reliable and not a random result. The significant 
increase in the mean from 53.47 to 65.25 indicates that computer games had a positive impact on 
the acquisition of knowledge by students. The experimental group exhibited a substantial and 
statistically significant improvement. This supports the hypothesis that computer games enhance 
understanding of ICT concepts more effectively than traditional methods. From this, it can be seen 
that the use of the "ICT Game" as a didactic resource has helped improve the learning of concepts 
from the subject of Technology with ICT. 
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Table 6 Paired Samples T-Test – Experimental Group (Pre-test vs. Post-test) 

 

Paired Differences 

the df 
Sig.(2-
tailed) Mean 

Std. 
Deviation 

Std. Error 
Mean 

95% Confidence 
Interval of the 
Difference 

Lower Upper 

Pair  Total (Pre-test) - 
Total (Post-test) 

-11,78 13,17 ,87 -13,49 -10,07 -13,54 228 ,000 

The results of the dependent samples t-test show a significant difference between the pre-test 
and post-test scores in the experimental group. The mean difference between the two tests is -11.78, 
indicating a significant increase in student scores after the computer game intervention. The standard 
deviation of 13.17 indicates that there is moderate variation in student scores, but the increase is 
uniform. The standard error of the mean is .87, a low value indicating a high precision in estimating 
the mean. The 95% confidence interval for the mean difference is from -13.49 to -10.07, indicating 
that the difference is statistically significant and not the result of chance. The t-value of -13.54 is very 
high in absolute terms, confirming that there is a large difference between the pre-test and post-test 
scores. Given that the p-value is .000, this indicates that the difference is statistically significant. The 
significant improvement in student results after using the "ICT Game" shows that this learning 
platform has had a positive impact on student knowledge acquisition and performance. 

The data show that the experimental group, which used the “ICT Game” during the learning 
process, had a significant improvement in test scores from 53.47 points before the test to 65.25 
points after the test, with an increase of 11.78 points. Meanwhile, the control group, which followed 
the traditional method, experienced a smaller increase, from 57.97 to 60.74 points, only 2.77 points 
more. The decrease in the standard deviation in the experimental group (from 19.71 to 17.83) also 
shows that the results became more equal and more stable among students. This proves that the use 
of computer games has had a positive impact not only on increasing knowledge but also on improving 
student involvement in a more balanced way. Compared to traditional methods, this innovative 
method turns out to be significantly more effective in improving academic performance. 

Table 7. Independent Samples T-Test – Comparison Between Control and Experimental Groups 
(Post-test Scores) 

Independent Samples Test 

 

Levene's Test 
for Equality of 
Variance t-test for Equality of Means 

F Sig. the df 
Sig. (2-
tailed) 

Mean 
Difference 

Std. Error 
Difference 

95% Confidence 
Interval of the 
Difference 
Lower Upper 

Total (Pre-
test) 

Equal variances 
assumed 

,223 ,637 2,498 456 ,013 4,4978 1,8004 ,9597 8,0359 

Equal variances 
are not 
assumed. 

  2,498 455,011 ,013 4,4978 1,8004 ,9597 8,0360 

Total (Post-
test) 

Equal variances 
assumed ,626 ,429 -2,665 456 ,008 -4,5109 1,6929 -7,8379 -1,1840 

 Equal variances 
are not 
assumed. 

  -2,665 455,583 ,008 -4,5109 1,6929 -7,8379 -1,1840 
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This test was conducted to compare whether the differences in the scores of students in the 
control and experimental groups, before and after using the computer games, are statistically 
significant. Levene's test showed that the groups had similar variances both before and after the test 
(p > .05), allowing the use of the t-test for equal variances. Before the test, the control group had a 
significantly higher mean than the experimental group, with a difference of 4.50 points (t = 2.498, p 
= .013), suggesting an initial advantage. However, after using the computer game, the experimental 
group significantly improved its performance and outperformed the control group with a higher 
mean of 4.51 points (t = -2.665, p = .008). The independent samples t-test revealed a statistically 
significant difference between the experimental and control groups (t(456) = -2.67, p = 0.008). The 
calculated Cohen’s d = 0.25, indicating a small-to-moderate effect size of the game-based 
intervention on academic performance.  

The observed difference between the groups implies that game-based learning can be more 
effective in promoting academic achievement in the Technology with ICT course. This finding aligns 
with previous research emphasizing the motivational and cognitive benefits of digital learning tools. 

Finally, the results confirm that the use of computer games has had a significant and positive 
impact on improving student results, making it an effective method to increase academic success in 
the subject of Technology with ICT. 

4.2. Results from the questionnaire

The results collected from the questionnaires with 229 students of the experimental group were 
analyzed to assess the impact of the “ICT Game” on the motivation of students during the learning 
process in the subject of Technology with ICT. The questionnaires were used as the main instruments 
to collect quantitative data and to measure the perceptions, attitudes, and evaluations of students 
regarding their experience of using the game in the learning process. 

Motivation played a key role in the learning process, directly influencing student engagement 
and performance. In this study, student motivation was analyzed through three main dimensions. 
Intrinsic motivation was when students participated in the “ICT Game” due to personal interest and 
the satisfaction they experienced during the learning process. Extrinsic motivation was achieved 
when students were motivated by external factors, such as assessments, and parental or teacher 
approval. Whereas, amotivation was presented as a lack of motivation, where students do not see 
any significant connection between computer games and the learning process. To better understand 
the impact of using computer games in learning, the mean values and standard deviations of each 
motivation component were summarized. 

Table 8. Motivation results 

Descriptive Statistics 

 N Minimum Maximum Mean Std. Deviation 

Internal motivation 228 2 5 3.98 ,560 

External motivation 229 1 5 3.62 ,777 

Amotivation 228 1 5 3.65 ,777 

Valid N (listwise) 227     

The mean value of intrinsic motivation (¯x=3.98, δ=.56) indicates that most students report a 
high level of interest and satisfaction when using computer games in the learning process. The 
relatively low standard deviation indicates that most students share a similar motivation in this 
aspect. This result reinforces the idea that computer games offer an attractive and effective way to 
learn Technology with ICT concepts. 
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The mean value of extrinsic motivation (¯x=3.92, δ=.777) indicates that students are also 
motivated by external factors, such as higher grades, parental and teacher appreciation, or 
competition with peers. However, the higher standard deviation indicates a wider distribution of 
opinions, implying that not all students perceive the extrinsic benefits of games in the learning 
process equally. 

Interesting is the finding on amotivation ( ¯x=3.65, δ=.223), which shows that some students feel 
undecided or do not see any direct connection between computer games and learning. Although the 
mean value indicates a presence of amotivation, the very low standard deviation suggests that these 
responses are more homogeneous and share similar trends. This may be an indication that some 
students have not yet fully mastered this learning method or need more guidance from teachers to 
understand its importance. 

In the context of using computer games in learning, it is important to understand how students 
perceive these tools and whether they affect their motivation and engagement. This section analyzes 
students' perceptions of the use of computer games in the subject of Technology with ICT. Through 
the collected data, it is examined whether students consider computer games as a useful tool for 
learning, and how much these perceptions affect their attitude and involvement during lessons. 

Table 9Student perceptions about computer games 

 Frequency Percentage Valid Percentage 
Cumulative 
Percentage 

Valid Negative perceptions 4 1.7 1.7 1.7 

Neutral perceptions 62 27.1 27.1 28.8 

Positive perceptions 163 71.2 71.2 100.0 

Total 229 100.0 100.0  

The table above presents the distribution of students’ perceptions regarding the integration of 
computer games in the learning process. The vast majority of students, 163 out of 229 (71.2%), 
expressed positive perceptions about the use of computer games in learning. This indicates that most 
students consider games to be an effective learning tool, making the learning process more engaging, 
interactive, and motivating. This result is consistent with the hypothesis that computer games can 
positively influence students’ engagement and motivation to learn ICT concepts. A portion of 
students, 62 out of 229 (27.1%), expressed neutral perceptions. This suggests that these students 
may not have a clear opinion about the effectiveness of computer games in learning or do not see 
them as particularly useful or harmful. The reason for this may be related to their previous experience 
with games in learning, their learning style, or the lack of a noticeable impact on their results. Only 4 
out of 229 students (1.7%) reported negative perceptions, suggesting that a very small number of 
students do not value the use of computer games in the learning process. This may be related to 
technological difficulties, a preference for traditional teaching methods, or a lack of interest in 
interactive forms of learning. The average value of perceptions is 2.69, which indicates a high 
tendency towards positive perceptions, being closer to the maximum value (3, which represents 
positive perceptions). This means that most students consider computer games to be a useful and 
effective tool for learning, increasing their engagement and motivation. The standard deviation ( 
.498) is relatively low, indicating that most students have similar attitudes towards the integration of 
games in learning, with little dispersion of opposing opinions. This indicates that the results are 
consistent and that positive perceptions are not random but dominant across the entire student 
group. The results show that the use of computer games in learning is largely welcomed by students, 
with a large majority having positive perceptions. Only a small percentage are skeptical or opposed 
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to this method. These findings support the idea that integrating games into learning not only 
increases motivation but is also perceived as an effective tool for knowledge acquisition. For students 
with neutral or negative perceptions, it may be necessary to explore additional strategies to engage 
them more and to show how games are integrated into the learning process. 

5. Discussion

To evaluate the effectiveness of the computer game, students' performance was assessed both 
before and after the intervention. The findings revealed that those in the experimental group, who 
engaged with the game as part of their learning, achieved an average improvement of 11.78 points, 
whereas the control group demonstrated a more modest gain of 2.77 points. This outcome highlights 
the substantial influence that educational games can have on student achievement, supporting prior 
research in the field. Additionally, the study examined the role of the game in enhancing students' 
technical competencies. Participants who used the “ICT Game” demonstrated a greater ability to 
grasp and apply key concepts related to hardware and software, compared to their peers in the 
control group. These results align with earlier studies indicating that interactive, game-based learning 
environments foster the development of practical and technical skills among students (Liang Y., Lau, 
Jiang, & Maddison, 2020). 

The final objective of this study was to examine how the “ICT Game” influenced students’ 
motivation to engage actively in the teaching and learning process. Motivation plays a central role in 
education, as it directly impacts students’ involvement and academic achievement (Ryan & Deci, 
2020). To evaluate the game's effect on motivational factors, data were collected through 
questionnaires and student interviews, focusing on levels of engagement, perceived satisfaction, and 
commitment throughout the learning experience. 

In this study, students who played the "ICT Game" showed greater interest in the subject of 
Technology with ICT, compared to the control group. Computer games have been shown to increase 
student motivation through elements of interactivity and entertainment, making the learning process 
more engaging (Wang, Chen, Hwang, & Guan, 2022). Furthermore, they stated that the game helped 
them understand complex concepts more easily, allowing them to learn more actively. This effect is 
consistent with the theory of digital game learning, according to which when learning occurs in an 
engaging and interactive environment, it becomes more effective and enjoyable. (Gee, 
2020)Furthermore, a study by Clark, Tanner-Smith, Killingsworth, and Bellamy (2020) showed that 
educational games help reduce students' stress and anxiety, thereby improving their motivation and 
attitude toward learning (Clark, Tanner-Smith, Killingsworth, & Bellamy, 2020). 

The test results indicate that students in the experimental group experienced an average 
increase of 11.78 points after using the computer game, whereas the control group showed an 
average increase of only 2.77 points. This difference is statistically significant (p < .05), indicating that 
the integration of computer games has a positive effect on knowledge acquisition. The findings are 
consistent with other studies that have demonstrated that the use of technology in the learning 
process increases motivation and learning outcomes (Guo, Saab, Post, & Admiraal, 2020). Hattie, 
Hodis, and Kang (2020) argue that one of the key factors of academic success is the level of student 
involvement in the learning process, which increases in the presence of interactive technology-based 
elements (Hattie, Hodis, & Kang, 2020). 

These results are consistent with the theory of experiential learning (Kolb, 1984), which posits 
that learners understand concepts more effectively when they are actively engaged. Similar findings 
were reported by Gee (2007) and Prensky (2001), who emphasize the motivational value of game-
based learning environments. Through a comparative analysis of students' perceptions, it was 
observed that computer games provided a more engaging and interactive learning environment. 
Compared to the traditional method, where students showed lower interest, the experimental group 
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demonstrated a high level of engagement and satisfaction during the learning process. According to 
Gonzalez et al. (2020), the use of game-based methods not only improves academic performance but 
also enhances the level of student satisfaction in learning (Gonzalez et al., 2020). 

6. Conclusion

This study provides clear evidence that integrating computer games into teaching the subject of 
Technology with ICT has a positive and statistically significant effect on student learning outcomes 
and motivation. Students in the experimental group achieved higher post-test scores than those in 
the control group, with the most substantial gains observed in complex topics such as integrated 
circuits and software. These results suggest that interactive and simulation-based learning 
environments help students better understand and apply technological concepts. 

Moreover, students reported greater interest and engagement during the learning process when 
using the ICT Game. Both intrinsic and extrinsic motivation levels were elevated, indicating that 
computer games make learning more enjoyable and purpose-driven. These motivational effects are 
particularly important for 21st-century learners, who respond positively to active and visual forms of 
instruction. 

In light of these findings, game-based learning should not be viewed merely as an innovative 
approach but as an effective and necessary strategy in modern classrooms. Schools and educational 
policymakers should consider the structured integration of educational games into curricula and 
ensure that teachers are adequately trained to implement them effectively. 

6.1. Recommendations

The findings of this study suggest that educational computer games should be systematically 
integrated into the school curriculum, particularly in subjects requiring conceptual understanding 
and engagement. It is important that these games are carefully developed or adapted to align with 
learning objectives. To ensure successful implementation, all students must have equal access to the 
necessary technological equipment, and teachers should receive targeted training on how to 
effectively use games in instruction. In parallel, schools should regularly monitor and evaluate the 
impact of such tools on student outcomes to ensure continued effectiveness. Finally, further research 
is recommended to examine the long-term effects of educational games on learning, knowledge 
retention, and motivation. 

6.2. Research limitations

This study, although it has provided important results on the impact of computer games on 
students' motivation and academic achievement in the subject of Technology with ICT, has several 
limitations that should be considered. First, the sample selection was done with a non-probability 
and purposive method, including only grade IX students from 12 schools in Kosovo, which may limit 
the generalizability of the results to a wider population. The purposive non-probability sampling limits 
the generalizability of the findings beyond the selected schools and grade levels. Future studies 
should employ random sampling to enhance external validity. Second, the research focused only on 
a short period and for a specific subject, not including other aspects of learning or long-term periods. 
Also, the measurement of the impact was based mainly on self-reported tests and questionnaires, 
which may be subjective and influenced by external factors. Furthermore, the willingness and 
involvement of teachers and students in the use of computer games may have influenced the 
observed effects. To address these limitations, future studies could include larger samples, longer 
observation periods, and different measurement instruments to more comprehensively assess the 
effects of computer games on the learning process.  
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6.3. Practical implications from the study

The results of the study show that students are more motivated and engaged when they use 
computer games in the learning process. The use of computer games helps them develop critical 
thinking skills, such as problem-solving, decision-making, and collaboration in group work. In this 
regard, computer games can help develop autonomy in learning, making students more independent 
and more aware of their learning process. For this reason, schools need to encourage the use of 
computer games as a complementary way to promote active learning. 

Declarations 

Author Contributions. S.O.: Literature review, conceptualization. K.S.: methodology, S.O.: data 
analysis. K.S.: review-editing and writing, S.O.: original manuscript preparation. All authors have read 
and approved the published version of the article. 
Conflicts of Interest. The authors declare no conflict of interest. 
Funding. No 
Ethical Approval. Ethical approval was obtained from the Municipal Directorates of Education in 
Kosovo. With protocol number 1055/24. 
Data Availability Statement. The data support the results of the dissertation work in preparation for 
PhD studies. 
Acknowledgements. I am deeply grateful to all those who supported and contributed to the 
realization of this study. My sincere thanks go to the dedicated teachers and students from multiple 
schools throughout the Republic of Kosovo, whose active engagement and collaboration were 
essential to the research process. Their willingness to share their time, experiences, and insights 
made this work possible. 
 

References 
Adipat, S., Laksana, K., Busayanon, K., Asawasowan, A., & Adipat, B. (2021). Engaging students in the 

learning process with game-based learning: The fundamental concepts. International Journal 
of Technology in Education (IJTE), 4(3), 542-552. 

Alf , T., & deWijse, M. (2023). The Role of Reflection in Learning with Simulation Games – A Multi-
Method Quasi-Experimental Research. Simulation & Gaming, 54(6), 621-644. 
https://doi.org/10.1177/10468781231194896. 

Alf, R., Wijse, S., & Trautwein, U. (202). Exploring the Impact of Gamified Learning on Student 
Engagement and Achievement in Digital Technologies: A Quasi-Experimental Study. Computers 
& Education, 182, 104491. https://doi.org/10.1016/j.compedu.2022.104491. 

An, Y. J., & Bonk, C. J. (2018). The use of a mobile app game to assess students' motivation and 
learning strategies. British Journal of Educational Technology, 49(4), 684-699. 

Anderson, L. W., & Krathwohl, D. R. (2020). A taxonomy for learning, teaching, and assessing: A 
revision of Bloom's taxonomy of educational objectives. Allyn & Bacon. 

Boyle, E. A., Hainey, T., Connolly, T. M., Gray, G., Earp, J., Ott, M., & Pereira, J. (2016). n update to the 
systematic literature review of empirical evidence of the impacts and outcomes of computer 
games and serious games. Computers & Education, 94, 178-192. 

Charlier, N., Ott, M., Remmele, B., & Whitton, N. (2021). Not just for children: Game-based learning 
for older adults. Educational Gerontology, 47(5), 222-234. 

Clark, D. B., Tanner-Smith, E. E., Killingsworth, S. S., & Bellamy, S. (2020). Digital games, design, and 
learning: A systematic review and meta-analysis. Review of Educational Research, 90(4), 403-
445. https://doi.org/10.3102/0034654320938904. 

https://doi.org/10.22521/edupij.2025.17.299


                         Orhani and Shatri | 18 

https://doi.org/10.22521/edupij.2025.17.299 Published online by Universitepark Press   

Despeisse, M. (2018). Games and Simulations in Industrial Engineering Education: A Review of the 
Cognitive and Affective Learning Outcomes. Proceedings of the 2018 Winter Simulation 
Conference, 1-13. 

Duncan, K. J. (2020). Examining the Effects of Immersive Game-Based Learning on Student 
Engagement and the Development of Collaboration, Communication, Creativity and Critical 
Thinking. TechTrends, 64(4). 

Field, A. (2018). Discovering Statistics Using IBM SPSS Statistics (5th ed.). SAGE Publications. 

Gee, J. P. (2020). What video games have to teach us about learning and literacy. Palgrave Macmillan. 

Gonzalez, T., De la Rubia, M. A., Hincz, K. P., Comas-Lopez, M., Subirats, L., Fort, S., & Sacha, G. M. 
(2020). Influence of COVID-19 confinement on students' performance in higher education. PLoS 
One, 15(10), https://doi.org/10.1371/journal.pone.0239490. 

Guo, P., Saab, N., Post, L. S., & Admiraal, W. (2020). A review of project-based learning in higher 
education: Student outcomes and measures. International Journal of Educational Research, 
102, 101586. https://doi.org/10.1016/j.ijer.2020.101586. 

Hamari, J., Koivisto, J., & Sarsa, H. (2016). Does Gamification Work?—A Literature Review of Empirical 
Studies on Gamification. Proceedings of the 47th Hawaii International Conference on System 
Sciences, 3025-3034. https://doi.org/10.1109/HICSS.2014.377. 

Hamari, J., Shernoff, D. J., Rowe, E., Brianno, C., Asbell-Clarke, J., & Edwards, T. (2016). Challenging 
games help students learn: An empirical study on engagement, flow and immersion in game-
based learning. Computers in Human Behavior, 54, 170-179. 
https://doi.org/10.1016/j.chb.2015.07.045. 

Hattie, J., Hodis, F. A., & Kang, S. H. (2020). Theories of motivation: Integration and ways forward. 
Contemporary Educational Psychology, Elsevier. 
https://doi.org/10.1016/j.cedpsych.2020.101865. 

Hill, J. M., Ray, C., Blair, J. R., & Carver, C. A. (2003). Puzzles and games: addressing different learning 
styles in teaching operating systems concepts. ACM SIGCSE Bulletin, 35(1), 182–186. 

Jong, B. S., Lai, C.-H., Hsia, Y.-T., & Lin, T.-W. (2013). Using Game-Based Cooperative Learning to 
Improve Learning Motivation: A Study of Online Game Use in an Operating Systems Course. 
IEEE Transactions on Education, 56(2), 183-190. 

Ke, F., & Xie, K. (2021). Game-based learning engagement: A theory- and data-driven exploration. 
Journal of Educational Technology & Society, 24(1), 36-48. 

Li, Y., Xu, Z., Hao, Y., Xiao, P., & Liu, J. (2022). Psychosocial Impacts of Mobile Game on K12 Students 
and Trend Exploration for Future Educational Mobile Games. Front. Educ., 1-10. 

Liang, J., Lau, Y. Y., Jiang, X., & Maddison, R. (2020). Effectiveness of Gamified Learning on Enhancing 
Student Motivation and Achievement in the Subject of Technology and ICT. Educational 
Technology & Society, 23(3), 1-14. 

Liang, Y., Lau, P. W., Jiang, Y., & Maddison, R. (2020). Getting Active with Active Video Games: A Quasi-
Experimental Study. Int J Environ Res Public Health, 17(21), 7984. 
https://doi.org/10.3390/ijerph17217984. 

Malone, T. W., & Lepper, M. R. (2022). Making learning fun: A taxonomy of intrinsic motivations for 
learning. Educational Psychologist, 50(4), 282-290. 

MASHT. (2016). Kurrikula bërthamë e arsimit të mesëm të ulët të Kosovës (Klasa Vi, VII, VIII dhe IX). 
Prishtinë: Ministria e Arsimit, Shkencës dhe Teknologjisë, 1-126. 

https://doi.org/10.22521/edupij.2025.17.299


                         Orhani and Shatri | 19 

https://doi.org/10.22521/edupij.2025.17.299 Published online by Universitepark Press   

Odendaal, D. (2018). A framework for using Experiential Learning Theory. Faculty of Education at 
Stellenbosch University, 1-72. 

Pallant, J. (2020). SPSS Survival Manual: A Step by Step Guide to Data Analysis using IBM SPSS (7th 
ed.). McGraw-Hill Education. 

Papadakis, S. (2018). The use of computer games in classroom environment . Int. J. Teaching and Case 
Studies, 9(1), 1-25. 

Partovi, T., & Razavi, M. R. (2019). The effect of game-based learning on academic achievement 
motivation of elementary school students. Learning and Motivation, 68, 101592. 
https://doi.org/10.1016/j.lmot.2019.101592. 

Plass, J. L., Homer, B. D., & Kinzer, C. K. (2021). Foundations of game-based learning. Educational 
Psychologist, 50(4), 258-283. 

Resnik, D. B. (2021). The Ethics of Research with Human Subjects: Protecting People, Advancing 
Science, Promoting Trust. Springer. 

Ritzhaupt, A. D., & Higgins, H. S. (2020). A review of research on the effectiveness of educational 
games and simulations for primary and secondary education. Journal of Computer Assisted 
Learning, 36(2), 1-17. https://doi.org/10.1111/jcal.12484. 

Ryan, R. M., & Deci, E. L. (2020). Intrinsic and extrinsic motivation from a self-determination theory 
perspective: Definitions, theory, practices, and future directions. Contemporary Educational 
Psychology, 61, Elsevier. https://doi.org/10.1016/j.cedpsych.2020.101860. 

Schindler, L. A., Burkholder, G. J., Morad, O. A., & Marsh, C. (2017). Computer-based technology and 
student engagement: a critical review of the literature. International Journal of Educational 
Technology in Higher Education, 14, 25. 

Simões, S., Oliveira, T., & Nunes, C. (2022). Influence of computers in students' academic 
achievement. Heliyon, 24:8(3). 

Stieglitz, S., Lattemann, C., & Brockmann, T. (2021). Gamification approaches to learning and 
education: A systematic review. Springer. 

Vallerand, R. J., Pelletier, L. G., Blais, M. R., Brière, N. M., Senécal, C., & Vallières, E. F. (1992). The 
Academic Motivation Scale: A Measure of Intrinsic, Extrinsic, and Amotivation in Education. 
Educational and Psychological Measurement, 52(4), 1003-1017. 
https://doi.org/10.1177/0013164492052004025. 

Wang, L. H., Chen, B., Hwang, G. J., & Guan, J. Q. (2022). Effects of digital game-based STEM education 
on students' learning achievement: A meta-analysis. International Journal of Science Education, 
44(3), 341-355. https://doi.org/10.1186/s40594-022-00344-0. 

Wiles, R. (2013). What Are Qualitative Research Ethics?. Bloomsbury Publishing. 

Wouters, P., van_Nimwegen, C., van_Oostendorp, H., & van_der_Spek, E. D. (2013). A meta-analysis 
of the cognitive and motivational effects of serious games. Journal of Educational Psychology, 
105(2), 249-265. 

Yurdaarmagan, B., Melek, C. G., Merdenyan, B., Cikrikcili, O., Salman, Y. B., & Cheng, H.-I. (2015). The 
effects of digital game-based learning on performance and motivation for high school students. 
ICIC Express Letters, 9(5), 1465-1469. 

 

 

https://doi.org/10.22521/edupij.2025.17.299


                         Orhani and Shatri | 20 

https://doi.org/10.22521/edupij.2025.17.299 Published online by Universitepark Press   

About the Contributor(s) 

Senad Orhani was born on August 24, 1980, in Prizren, Republic of Kosovo. He graduated from the 
University of Prishtina's Higher Pedagogical School in Mathematics and completed his Bachelor's 
degree in Computer Science and the Mathematics-Informatics Program. He also pursued Master's 
studies in Computer Science and Mathematics Teaching. He is currently in the process of completing 
his PhD in the field of Teaching Technology with ICT. With extensive experience as a mathematics 
and ICT teacher at various educational levels, he is also engaged as an assistant at several public 
universities in Kosovo. His contribution includes numerous scientific publications in international 
journals and authorship of several books in the field of education and technology. 
Email: senad.orhani@uni-pr.edu 
ORCID: https://orcid.org/0000-0003-3965-0791 
 
Kyvete Shatri was born on July 23, 1980, in the Republic of Kosovo. She is an associate professor at 
the Faculty of Education at the University of Pristina, where she teaches in the Bachelor and Master 
programs in the field of Technology and ICT. She completed her university studies in Electrical and 
Computer Engineering and received the title of Doctor of Economics with a profile in Information 
Systems Management, with a research topic focused on the integration of technology in the learning 
process. She has built her professional experience as an expert in numerous international projects 
such as Erasmus+ and Tempus, as well as as a trainer for teachers in the field of ICT. Kyvete Shatri is 
an author and co-author of scientific articles published in internationally indexed journals and has 
participated in many scientific conferences. Currently, she is a member of the Steering Council of the 
Central University Library and Vice-Dean at the Faculty of Education. 
Email: kyvete.shatri@uni-pr.edu 
ORCID: https://orcid.org/0000-0002-4886-5295 
 

Publisher’s Note: The opinions, statements, and data presented in all publications are solely those of 
the individual author(s) and contributors and do not reflect the views of Universitepark, EDUPIJ, 
and/or the editor(s). Universitepark, the Journal, and/or the editor(s) accept no responsibility for any 
harm or damage to persons or property arising from the use of ideas, methods, instructions, or 
products mentioned in the content. 

 

https://doi.org/10.22521/edupij.2025.17.299
mailto:senad.orhani@uni-pr.edu
https://orcid.org/0000-0003-3965-0791
mailto:kyvete.shatri@uni-pr.edu
https://orcid.org/0000-0002-4886-5295

