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Programming is a necessary skill for students in computer science-related fields, but 
teaching it to first-year undergraduates can be challenging. Traditional classroom-
based learning and teaching methods are insufficient, especially when it comes to 
programming. Game-based learning has emerged as an effective way for students 
to learn programming, even though there is currently a lack of empirical evidence in 
the literature. Therefore, this research aims to develop a Game-based Learning 
(game-based learning) Computer Game that can effectively teach programming to 
undergraduate students. The game will be expertly reviewed by three game 
designers and three programming lecturers to ensure its effectiveness. The study 
will involve a quasi-experiment, in which students will play the game while assessing 
their understanding of programming. One programming module (Object-Oriented 
Programming) will be covered, and two batches of Year 1 Bachelor of Software 
Engineering (Educational Software) students from Universiti Pendidikan Sultan Idris 
will participate in this research. All participated students are randomly divided into 
control and focus groups. Data collection was according to A quasi-experiment with 
a control group that was conducted to investigate the effectiveness of Sokoban in 
learning programming. A comparative analysis using ANOVA method on the 
efficiency of learning programming between game-based learning approach and 
existing learning approach (among control group and experimental group) revealed 
great significance [F = 6.6296, p <.05]. Therefore, it can be concluded that the 
Sokoban computer game was effective in teaching programming to undergraduate 
year one students. These findings have significant implications for the future 
development of game-based learning games to aid undergraduate students in 
learning topics related to programming paradigm. The results suggest that game-
based learning games could have a positive impact on programming education in 
Malaysian tertiary institutions. The knowledge gained from this study could 
contribute to determining the importance of the game-based learning approach for 
other ICT-related modules.  
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1. Introduction 
 

The lack of effective exposure to programming modules in secondary or high school education in 
Malaysia creates significant obstacles in the teaching and learning process of programming at the 
tertiary level [1,27,30]. These challenges include variations in understanding levels among students, 
leading to difficulties in lecture delivery, as well as disinterest among students due to the mundanity 
of using a single programming language as a context [2,26,29]. Additionally, low performance in 
learning programming is also a prevalent issue [2,26]. The lack of effective exposure to programming 
modules in secondary or high school education in Malaysia creates significant obstacles in the 
teaching and learning process of programming at the tertiary level [2,26]. These challenges include 
variations in understanding levels among students, leading to difficulties in lecture delivery, as well 
as disinterest among students due to the mundanity of using a single programming language as a 
context [3,27,31]. Additionally, low performance in learning programming is also a prevalent issue 
[4,28,32]. Thus, the research objective is to develop a Game-based Learning (GBL) Computer Game 
for undergraduate student to learn programming effectively. Review of literature shows that the GBL 
game is needed because it would able to overcome the current challenges faced such as variation of 
understanding level among student, programming language as the single context that cause 
disinterest among students and low performance on learning programming. 

In the market, learning programming games or game-based learning tools such as CodeCombat, 
code.org, lightbot, human resource machine and Screeps are available for students to learn about 
programming, with the practice of coding.  CodeCombat [5] is a game-based learning tool that aims 
to teach programming through interactive challenges and battles. It is accessible for beginners but 
also provides challenges for experienced programmers. The game is online and designed to be an 
adventure-style game. It offers various programming languages, including Python, JavaScript, and 
CoffeeScript. The game includes levels for both beginners and advanced players. Players progress 
through the game by writing code to control their hero character and defeat enemies. They learn 
new programming concepts such as functions, loops, and variables as they advance. However, the 
game may have limitations for more advanced learners, as it only teaches a limited number of 
programming concepts. Additionally, some players may find the early levels either too easy or too 
difficult.  

To summarize, Code.org is a non-profit organization that offers free online courses, tutorials, and 
games to teach programming [6]. The website provides a range of interactive games and puzzles that 
focus on programming concepts, such as loops and conditionals, and is suitable for all ages. However, 
the games may be primarily geared towards younger learners and the website's interface or 
progression system may be confusing for some learners [19]. 

Lightbot is a browser-based game, which means that it may be limited in terms of available 
features and may not be as flexible as other game-based learning tools [7]. Also, since Lightbot is a 
single-player game, it may not provide opportunities for collaborative learning or social interaction. 
Lightbot is designed to teach programming logic, and is suitable for players of all ages. The game only 
teaches basic programming concepts and may not be challenging enough for more advanced learners 
[20]. Some learners may find the game's graphics or sound effects to be outdated or unappealing. 
Human Resource Machine is a puzzle game that simulates working in an office where players must 
complete tasks using programming concepts [8]. Players write programs that guide their worker to 
move boxes from one place to another, sort mail, and perform other tasks. Players write programs 
to guide their worker to move boxes from one place to another, sort mail, and perform other tasks. 
The game's story and graphics are reminiscent of old-school computer games, which some players 
may find nostalgic or charming. The game is suitable for players of all ages, but some learners may 
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find the game's difficulty level to be too high or frustrating [21]. Additionally, the game only teaches 
a limited number of programming concepts, so it may not be sufficient for more advanced learners 
[20]. Screeps is an online multiplayer game where players program their own units to compete 
against other players in real-time strategy battles [9]. The game uses JavaScript as its programming 
language, and players must write code to control their units' behavior. Players start with a basic set 
of units and gradually unlock more advanced units as they progress through the game. Screeps is 
designed to teach advanced programming concepts, such as AI and real-time systems. It's also a great 
way to practice coding skills and collaborate with other players [22]. The game's focus on multiplayer 
and real-time strategy may not be appealing for all learners. The game's use of JavaScript as a 
programming language may be challenging for beginners or learners with no prior coding experience 
[23]. It's also worth noting that Screeps has a steeper learning curve compared to other programming 
games, and requires a significant time investment to become proficient at programming and 
competing in the game [24]. 

This research is a proposed game-based learning game that addresses some of the limitations of 
current game-based learning tools. By allowing students to study programming paradigms directly 
without the need for coding, the game can help beginners without any IT programming background 
to learn programming concepts in a more accessible way [10]. It's important to have a range of tools 
and resources available to cater to different learning styles and levels of experience, so the proposed 
game could be a valuable addition to the existing game-based learning landscape. It would be 
interesting to learn more about the specific features and mechanics of the proposed game and how 
it compares to existing game-based learning tools [11]. It is important to note that while game-based 
learning has been shown to be effective in various educational fields, including programming, it is 
not a one-size-fits-all solution. The success of game-based learning in programming education 
depends on several factors, such as the design of the game, the level of difficulty, and the learner's 
prior knowledge and experience [12]. Additionally, game-based learning should be used in 
conjunction with other teaching methods, such as lectures, to ensure a comprehensive 
understanding of programming concepts. Nonetheless, the use of game-based learning in 
programming education has great potential to enhance the learning experience and engage learners 
in a fun and interactive way. 

It is clear that programming can be a challenging subject for students to learn, and the current 
methods of teaching may not be effective enough to prepare them for real-world applications in the 
ICT industry [25]. The proposed game-based learning game offers a unique approach to learning 
programming that could potentially overcome some of the issues faced by students, such as a lack of 
interest and engagement, difficulty in understanding programming logic, and inadequate preparation 
for the industry. By integrating programming concepts into a fun and interactive game, students can 
learn programming in a more engaging and meaningful way. This innovative approach has the 
potential to improve the quality of talent for the ICT industry and enhance students' abilities to apply 
programming concepts in their future careers [13]. 

 
2. Methodology  
 

In this research, a quasi-experimental research design was used, which involved a combination 
of quantitative and qualitative methods to analyze the data. This combination of methods was 
chosen to provide a more comprehensive understanding of the research data, as each method 
provides a unique perspective [14]. The quasi-experimental design was selected for this study 
because the gaming testing and evaluation involved an empirical interventional study that was 
applied exclusively to the designated study groups without randomization [15]. This design was 
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deemed suitable for evaluating the effectiveness of Sokoban as a game-based learning game for 
learning programming. 

The research instrument used in this study was a game-based learning game called Sokoban, 
which was designed to align with the learning objectives of each topic in the programming concept. 
To ensure the validity of the game, it was validated by three subject experts by using Heuristic 
Evaluation for Courseware. While got for the pre-test and post-test were used to evaluate the 
effectiveness of the proposed game-based learning game. Each test comprised 30 questions, with 10 
questions covering each of the proposed programming topics. The questions were designed 
according to Bloom's Taxonomy to match the learning objectives. To validate the questions from the 
pre-test and post-test, they were reviewed by five subject experts who had more than five years of 
experience teaching programming. This combination of research instruments provided a robust 
approach to analysing the effectiveness of the game-based learning game in enhancing students' 
understanding of object-oriented programming. 

The study focuses on undergraduate students who are pursuing a Bachelor's degree in Software 
Engineering at a local public university. To ensure effective investigation of the complex research 
elements, a minimum sample size of 30 participants per university was selected for the quasi-
experiment, as suggested by literature [14,15,18]. Thus, a total of 60 participants were included in 
the study. The research is based on a programming module that spans over two semesters and 
focuses on Object Oriented Programming. The first semester students were assigned to the control 
group while the second semester students were assigned to the experimental group. Both groups 
share the same background. It is important to note that the selection of participants from a specific 
university and major may limit the generalizability of the findings to other populations. However, this 
approach can provide valuable insights into the effectiveness of the proposed game-based learning 
game for learning programming in a specific context. It is also important to ensure that the 
participants are randomly assigned to the control and experimental groups to minimize the potential 
for selection bias. 

It is important to note that the sample size and selection criteria should be carefully considered 
to ensure that the results of the study are valid and reliable. In this case, the sample size of 60 
students from one public university may limit the generalizability of the findings to other universities 
or populations. Additionally, controlling for variables such as prior programming experience or 
interest in the subject may also be important in order to isolate the effect of the proposed game-
based learning game. It may also be useful to consider conducting a larger scale study in the future 
to further validate the results of this research. It is crucial to carefully consider the selection criteria 
and sample size to ensure the validity and reliability of study results [26]. The chosen sample size of 
60 students from a single public university may limit the generalizability of the findings to other 
populations or universities. Moreover, controlling for variables like prior programming experience or 
interest in the subject may be essential to isolate the effect of the proposed game-based learning 
game. To further validate the research results, it may be beneficial to conduct a larger scale study in 
the future. 

The questionnaire will be used to collect data on students' perceptions and attitudes towards the 
proposed game-based learning game, their engagement level, and their overall satisfaction with the 
learning experience. The interviews will be conducted with a selected group of students from the 
experimental group to obtain in-depth feedback on the effectiveness of the proposed game-based 
learning game. The validation forms will be used to collect feedback from subject matter experts and 
game developers on the design and effectiveness of the proposed game-based learning game. The 
research variables that will be analyzed include programming knowledge, programming problem-
solving skills, motivation, engagement, and satisfaction. The ANCOVA analysis will be used to 
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determine whether there is a significant difference in the programming knowledge and problem-
solving skills between the experimental and control groups after controlling for the pre-test scores. 
The research results will be presented in Figure 1 to provide a visual representation of the data. 
Overall, the research instruments aim to collect both quantitative and qualitative data to evaluate 
the effectiveness of the proposed game-based learning game in teaching programming in a higher 
education institution. 

 
Fig. 1. Research design 

 
3. Results  
3.1 Result of Game-Based Learning Game Evaluation by Experts 
 

A total of three computer science lecturers who taught programming subject for more than five 
years were invited to participate in the research instrument (proposed game-based learning game) 
expert review using HEWC. The data were analysed based on a quantitative approach knows as 
Usability of Heuristic Evaluation for Courseware. The data collection process was applied with an 
appropriate usability rate of about 85%. The proposed game evaluation was assessed in three main 
components, which included interface element, education element and content element, as shown 
in Table 1. These components were then rated according to a rating known as severity rating which 
was also the assessment criteria to be obliged by the experts. 

 
Table 1 
HEWC results for the evaluation of game-based 
learning game 
Component Total Problem Severity Rating 
Interface Element 24 4 
Education Element 19 2 
Content Element 20 1 

 
Table 2 also provides the weighting of each component of HEWC for the calculation of the total 

percentage of the courseware usability. All the data obtained for these three components were used 
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to calculate the H (heuristic value) and Ht (heuristic categories) according to severity rating, which 
result in the usability catastrophe.  

 
Table 2 
Percentage assigned for each Heuristic 
Heuristic Total Sub-heuristics Weight of heuristic Weight of heuristic (%) 
Interface (I) 10 0.45 45.46 
Education Elements (E) 6 0.27 27.27 
Content (C) 6 0.27 27.27 
Total 22 1 100 

 
In order to estimate the degree or level of usability, UsabHECW(x), as the weighted mean/ overall 

usability of courseware, was applied as follows [32]: 
 

USABHECW (h) = (I/0.3701) + (E/0.3065) + (C/0.3225) / 3 (1) 
 
Where, I represents the Interface, E is for Educational and C for Content. 

  
Each variable of I, E and C was calculated from the following formula: 
 

F(x) = (∑H / ∑Ht) x P  

 

Where, ∑H (= ∑ (severity rating x number of severity)) is the summation of the severity scores for 
each heuristic category, P is the percentage of the category, and ∑Ht is the summation of the heuristic 
categories in the worst case (in the events that all severity ratings were 4). Table 3 provides details 
of the calculation steps for HEWC analysis. The evaluation of data were detailed in Table 4 for 
Sokoban as assessed by the experts. 
 

Table 3 
Sample calculation for each component 
Calculation for I Component Calculation for E Component Calculation for C Component 
H = (4*5) + (3*6) + (2*5) + (1*7) 
    = 20 + 18 + 12 + 7 
    = 57 
  
Ht = (4*5) 
     = 20 
  
F(x) = Ht / H * P (percentage 
weightage for Interface component) 
          = 20 / 57 * 45.46 
           = 15.951 
            
F(x)% = 15.95 / (45.46*100) 
           = 35.08 

H  = (4*2) + (3*9) + (2*6) + (1*1) 
     = 8 + 27 + 12 + 1 
     = 48 
  
Ht = (4*2) 
      = 8 
  
F(x) = Ht / H * P (percentage 
weightage for Education component) 
         = 8 / 48 * 27.27 
         = 4.545 
            
F(x)% = 4.545 / (27.27*100) 
           = 16.66 

H  = (4*1) + (3*4) + (2*7) + (1*9) 
     = 4 + 12 + 14 + 9 
     = 39 
  
Ht = (4*1) 
     = 4 
  
F(x) = Ht / H * P (percentage 
weightage for Content component) 
          = 4 / 39 * 27.27 
          = 2.797 
            
F(x)% = 2.797/ (27.27*100) 
           = 10.26 
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Table 4 
Overall data analysis for each component in HEWC 
Component Total Problem 

Obtained 
Data Calculation 
∑H ∑Ht P F(x) F(x)% 

Interface 24 57 20 45.45 13.95 35.08 
Education 19 48 8 27.27 4.55 16.66 
Content 20 39 4 27.27 2.80 10.26 
Overall Calculation: 
USABHECW(h)  = ( (I/0.4545) + (E/0.2727) + (C/0.2727) / 3  
                          = ( (15.951/0.4545) + (4.545/0.2727) + (2.797/0.2727) / 3 
                          = ( (35.08) + (16.66) + (10.26) / 3 
                          = 20.67 

Total 62.00 
Mean 20.67 

 
According to the analysis, percentage value for interface component is 35.08 %, education 

component is 16.66 %, and content element is 10.26 %, respectively. The min value for USABHEWC 
(x) is 18.82 %, which representing the overall critical suitability problem for the research instrument. 
The suitability of the courseware evaluation value should be more than 80 % to ensure the game-
based learning game is effective. For this research work, the suitability of Odyssey of Phoenix as the 
research instrument was evaluated to be 82.67 % (100 % - 18.82 %) based on the min value. According 
to the results, the most critical component was I which had a value of 35.08 %. For E and C, both of 
them were less than 20 % which could be regarded as non-critical groups. Thus, I must be focused to 
ensure that the value to be less than 20 %. 
 
3.2 Results of Game-based Learning Game Effectiveness Evaluation on Student Performance 
 

The results were analysed by comparing between the Pre-Test score and the Post-Test score for 
both control group and experimental group, respectively. The scores obtained from the Post-Test 
was evaluated to identify the gaps between game-based learning approach and existing learning 
approach toward learning performance on programming paradigm learning. This was followed by 
Levene test analysis to test for homogeneity of variance (pre-test) as a step to reduce the erroneous 
of data significantly in the initial stage of the research.  
 

3.2.1 Levene test analysis 
 

The data obtained from Pre-Test were first analysed using the Levene test for homogeneity of 
variance. The aim of this test is to access the equality of variances of the dependent variable for the 
control group and experimental group. 

Based on Table 5, the Levene tests showed that the Pre-Tests aimed at proving that the two 
groups (control group and experimental group) in this study were the same before they were used 
the game-based learning learning approach adopted in this research. In order to achieve 
homogeneous variance, Levene results must have non-significant values (p > 0.05) [33]. Levene test 
showed a non-significant value of 0.6239 (p > 0.05). Thus, the data obtained proved that the variances 
of the control and experimental groups are homogeneous, and valid for the subsequent ANOVA 
analysis. 
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Table 5 
Levene test for homogeneity of variance for Pre-Test 
Pre-Test Frequency (f-ratio) 0.243 
 Significant (p-value) 0.624 

Note: *Significant at p < 0.05 

  

3.2.2 Experimental group 
 

Table 6 shows the overall performance of experimental group which consists of 30 students 
before and after playing the proposed Sokoban. Based on the results, the lowest score and highest 
score for Pre-Test were 18 and 53, respectively while the lowest and highest score for Post-Test were 
18 and 59, respectively. Nonetheless, overall performance of experimental group students was 
compared and the following findings were derived: 

 
·   3 students achieved score increment for more than 20 marks (which was equivalent to 10 %) 
·   12 students achieved increment in between 10 to 19 (which was equivalent to 40 %) 
·   10 students achieved increment in between 1 to 9 (which was equivalent to 33.33 %) 
·   1 students’ performances remained unchanged 
·   35 students showed improved in programming understanding (85.71 %). 

 
Table 6 
Student performance data analysis of pre-test and post-test for experimental group 
Student Pre-Test Post-Test Mark 

difference 
 Student Pre-Test Post-Test Mark 

difference 

 S1 38 46 +8  S16 42 49 +7 
S2 29 31 +2  S17 30 41 +11 
S3 40 38 -2  S18 28 40 +12 
S4 41 47 +6  S19 30 40 +10 
S5 30 48 +18  S20 27 41 +14 
S6 38 36 -2  S21 33 43 +10 
S7 44 46 +2  S22 33 43 +10 
S8 43 36 -7  S23 33 47 +14 
S9 42 54 +12  S24 36 44 +8 
S10 33 33 0  S25 18 38 +20 
S11 44 40 -4  S26 42 47 +5 
S12 28 44 +16  S27 32 47 +15 
S13 23 44 +21  S28 31 43 +12 
S14 18 44 +26  S29 32 39 +7 
S15 37 45 +8  S30 32 39 +7 
 

Paired sample t-test, as shown in Table 7, shows the testing of the significant min score in Pre-
Test and Post-Test. Based on the analysis, the min score for experimental group is 7.36 based on the 
difference between 35.59 and 42.95. SPSS analysis indicates that the significant value is 0.001 which 
is less than the standard 0.025.  
 
 
 
 
 
 



Journal of Advanced Research Design 

Volume 131, Issue 1 (2025) 104-116 

112 
 

Table 7 
Statistical analysis of experimental group results 
Statistical 
Test 

Evaluation  Mean  95 % Confidence 
Interval of the 
Difference 

 

N Std. 
Dev. 

Std. Error 
Mean 

Lower Upper t df Sig.(2-tailed) 

Sample 
Statistics 

Pre-Test 33.57 30 7.07 1.29 - - - - - 
Post-Test 42.43 30 4.99 0.91 - - - - - 

t-test Pre-Test 
& Post-
Test 

-8.87 - 7.54 0.657 -11.72 -6.02 6.363 59 0.001 

 
3.2.3 Control group 

 

The overall performance of the control group students which consists of 30 students are 
summarised in Table 8. Overall performance of control group could be summarized based on Table 
8, as follows: 

 
·   0 students achieved score increment for more than 20 marks  
·   8 students achieved increment in between 10 to 19 (which was equivalent to 26.67 %) 
·   9 students achieved increment in between 1 to 9 (which was equivalent to 30.00 %) 
·   3 students’ performances remained unchanged 
·   Only about 10 students obtained score decrement (33.33 %). 
 

Table 8 
Student performance data analysis of pre-test and post-test for control group 
Student Pre-Test Post-Test Mark 

difference 
 Student Pre-Test Post-Test Mark 

difference 

S1 34 34 0  S16 35 31 -4 
S2 33 48 +13  S17 29 26 -3 
S3 35 31 -4  S18 42 39 -3 
S4 34 34 0  S19 37 55 +18 
S5 38 40 +9  S20 36 51 +15 
S6 27 46 +19  S21 37 45 +8 
S7 35 42 +7  S22 43 51 +8 
S8 35 37 +2  S23 31 13 -18 
S9 25 35 +10  S24 47 15 +13 
S10 32 44 +12  S25 48 25 +7 
S11 42 46 +4  S26 44 52 +8 
S12 39 48 +9  S27 31 21 -10 
S13 28 22 -6  S28 33 31 -2 
S14 45 45 0  S29 19 31 +12 
S15 41 37 -4  S30 38 29 -9 

 

Based on the paired sample t-test, the min score for control group was reported 0.93 (from 35.77 
to 36.70). With the significant value of 0.6670, the hypothesis was accepted when compared against 
the standard value shown in Table 9.  
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Table 9 
Statistical analysis of experimental group results 
Statistical 
Test 

Evaluation  Mean  95 % Confidence 
Interval of the 
Difference 

 

N Std. 
Dev. 

Std. Error 
Mean 

Lower Upper t df Sig.(2-tailed) 

Sample 
Statistics 

Pre-Test 35.77 30 6.63 1.21 - - - - - 
Post-Test 36.70 30 11.13 2.03 - - - - - 

t-test Pre-Test 
& Post-
Test 

-0.93 - 9.09 2.147 -5.32 3.46 0.435 59 0.6670 

 

3.2.4 ANOVA analysis 
 
 ANOVA analysis was conducted to answer the main research objective that highlighted the 

impact of learning programming efficiency in applying game-based learning approaches (by playing 
Sokoban game) compared to existing learning approaches. Therefore, this analysis was conducted 
based on the approach of learning programming applied to students, student Pre-Test score and 
post-test-soccer to test the main research objective.   
 

Table 10 
ANOVA statistical analysis for student effectiveness in learning OOP 
Test Evaluation Mean N Std. Dev. Std. Error 

Mean 
Sum of 
Squares 

df Mean 
Square 

F Sig. 
(2-tailed) 

Pre-Test Experimental 
Group 

33.57 30 7.07 1.29 - - - - - 

 Control 
Group 

35.77 30 6.63 1.21 - - - - - 

Pre-Test Between 
Group 

 - - - 72.6 1 72.6 1.547 0.219 

 Within 
Group 

- - - - 2722.7 258 46.944 - - 

Post-
Test 

Experimental 
Group 

42.43 30 4.99 0.91 - - - - - 

 Control 
Group 

36.70 30 11.13 2.03 - - - - - 

Post-
Test 

Between 
Group 

- - - - 493.07 1 493.07 6.630 0.013 

 Within 
Group 

- - - - 4313.67 58 73.37 - - 

Note: *Significant at level p < 0.05 

 
As observed from Table 10, a comparative analysis using ANOVA method on the efficiency of 

learning programming between game-based learning approach and existing learning approach 
revealed great significance [F = 6.6296, p <.05]. The evidence of this analysis shows that there would 
be great difference between student scores and the application of game-based learning approach 
and existing approach. Through comparison, the Pre-Test mean score for control group is 35.77 and 
Post-Test mean score is 36.70, which gives a difference of 0.93. As observed from Table 5.6, the Pre-
Test score for experimental group is 33.57 and Post-Test mean score is 42.43 (the different is 8.87). 
Based on the mean scores shown, the huge difference between the means score from both groups 
is 7.94. It shows that, the experimental group performance is better than control group toward 



Journal of Advanced Research Design 

Volume 131, Issue 1 (2025) 104-116 

114 
 

understanding of programming skillset. This implied that learning programming with game-based 
learning approach was more effective in this case when compared to the existing learning approach.  
 
4. Conclusions 
 

The study aimed to investigate the impact of a proposed game-based learning (GBL) game on 
students' achievement in learning programming. The analysis was conducted through a t-test of Pre-
Test and Post-Test scores between the experimental and control groups at a confidence level of 
p=0.05. The results showed a significant difference between the mean score of the Pre-Test and Post-
Test scores for both groups. The Levene test showed no significant difference between the mean Pre-
Test score for the experimental and control groups when the Pre-Test was used as a covariate. This 
indicate both control and experimental group are no significant different in term of their prior 
programming knowledge. With the similar programming knowledge standard from both groups, it 
can ensure the reliability for the ANOVA analysis on the post-test result. the ANOVA analysis 
indicated a significant difference between the Post-Test scores of the two groups. The experimental 
group performed significantly better and demonstrated a higher increase in their programming skills. 
Therefore, the study concluded that the proposed GBL game was effective in teaching and learning 
of OOP paradigms and in improving student performance in learning programming skill set. The GBL 
game provided an effective and interactive learning approach for undergraduate first-year students. 
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