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Abstract 
The study determined the effectiveness of e-Games in teaching Computer Programming for Java in lessons such as icons, variables, 
conditional construct, and loops among 40 first-year students. The use of the experimental method in determining the effectiveness and 
the significant difference in the level of performance of the control and experimental groups is revealed by the post-test results 
concerning the different lessons. This design involved two groups using different strategies, one of which pertains to traditional methods 
such as teaching and laboratory instruction, and the other group utilized e-Games as a medium of instruction. The t-test and One-way 
ANOVA were the statistical tools used in the study. Results revealed that the control group obtained a “Below Average” level of 
performance while the experimental group got an “Average” level. However, there is a visible increase in the respondents' performance. 
The finding indicates that the intervention was effective and helped improve the respondents' performance, which implies that using e-
Games in instruction is an effective strategy in teaching Computer Programming.  
Keywords: Computer Programming, Conditional Construct, Java, Loops, Variable 

1. Introduction 

Technology has altered how individuals communicate and socialize with one another and learn, acquire, and absorb 
information, particularly among the younger generation [1]. 
 
The computer game industry has been thriving in attracting young users as games serve as tools for learning-utilized by 
many individuals regardless of age and culture. Computer games produced with today's technologies garner more attention 
from gamers. Games are an effective learning tool for people of all ages and various situations. They improve the appeal of 
learning processes by stimulating interest, increasing motivation, and developing social skills. Teachers can use educational 
games to teach in various ways [2]. 
 
Computer gaming has become popular among children as a free time activity, be it in the video, mobile application, or 
computer. Children benefit from interactive game activities in terms of emotional stimulation, world comprehension, 
cultural learning, and teamwork, among other things. If the games are well-designed and frequently used in the community, 
they will be successfully implemented and improved [3]. 
 
Digital computer games are utilized for educational purposes in various sectors, allowing students to boost their enthusiasm 
for the subject at hand. Although, it is critical in developing digital instructional games that employ cutting-edge technology 
and deliver them to young people conducive to learning [4]. All of the mini-games contributed to a good gaming experience. 
The competence element proved to be strongly connected with the flow, positive affect, and immersion, but not with a 
challenge, negative affect, or tension. The key benefit of such a little game-playing session is that it raises awareness of the 
problem area, and they want to return and play it again [5]. 
 
Today's technological advancements place a high demand on a teacher's ability to generate effective media in the learning 
process [6]. Teachers are the ones that raise people's awareness about a topic, and educational games are a valuable teaching 
tool [7]. However, educators face a challenge in keeping students motivated in computer classes. Students' motivation is 
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harmed by the difficulty of computer courses, including abstract concepts and algorithmic aspects [8]. Dissemination of 
educational games that follow academic production is critical in meeting the needs of society and teachers/researchers and 
assisting in the solution of everyday problems and professional activity [9]. 
 
The aim of education constitutes the heart of the philosophy of education. Article XV, Section 8 of the 1987 Philippine 
Constitution requires all public and private schools to develop every student regardless of race, creed, or social status. The 
Commission on Higher Education, CHED, is the key leader of the Philippine higher education system. It is included in the 
mandate of CHED based on Republic Act 7722 to promote relevantly and quality higher education and ensure that quality 
higher education is accessible to all who seek it, particularly those who may not be able to afford it.   
 
Educational games have started evolving rapidly over the past few years. Digital educational games are a powerful teaching 
tool, especially collaborative learning scenarios. Educational games are simulation-based media used to replicate real-world 
problems to get the essence of knowledge that may solve difficulties [10]. Educational games can create an entertaining 
learning environment as games can motivate students. Additionally, Gee [11] stated that games could teach high-order 
thinking skills such as problem-solving, teamwork, critical thinking. Computer games contain competitive activities which 
conform to rules, aims, feedback, interaction, and result. Therefore, students' involvement and understanding may be 
improved through game-based learning [12]. 
 
The educational video games improve motivation, rapid thinking, responsibility, and constant feedback, all of which are 
critical for student engagement. In addition, they rely significantly on the story, and incorporating the selected components 
allows for a greater sense of the virtual worlds' and interactions' reality [13]. 
 
Learning can occur at school or home thanks to computer-based, adaptable learning environments that cater to students' 
particular needs [14]. Classroom methods that combine multimedia into teaching include online educational games and 
instructive movies. Previous research has found that using online games and educational videos in the classroom improves 
student performance [15]. 
 
Over the last few decades, digital instructional games as auxiliary tools to course instruction materials have increased. 
However, although these educational games have been used, little is known about how different students understand and 
define their value in reaching academic and professional goals [16]. 
 
Students who enjoyed the games were completely engaged, motivated, and excited during the gameplay session. 
Educational Games (e-Games) encompass various activities supporting playing, entertainment, and learning, teaching in 
many disciplines. Several studies also demonstrated the effectiveness of games in education. The game motivates learning, 
offers immediate feedback, supports skills, and influences changes in behavior and attitudes. Thus, the motivation provided 
by games should be taken as an opportunity to explore further its possibilities of use in education [17] [18]. 
 
In information technology, programming is among the most important subjects for students. Their competitiveness and 
achievements were measured by the programming skills they learned during their studies. However, as cited by Eagle & 
Barnes [19], teaching and learning programming subject has never been an easy task. This is due to the subjects' complexity 
that requires an understanding of concepts, logical thinking, problem-solving, and a high level of abstraction  [20].   
Learning programming issues were not new, as discussed a long time ago. Other studies supported that learning 
programming subjects are complex. Additionally, based on the analysis of Simon [21] shows that many academicians worry 
about their students facing difficulties in understanding the subject. Those researches showed that programming subject is 
indeed challenging to learn and teach at the same time.  
 
Roslina & Nazli [22] reported that students found programming a boring subject where lecturers' explanations are difficult 
to understand, teaching methods are not interesting, and not having enough exercises or practice during a class lesson. 
Students also think they need more activities to learn the subject more effectively.   Generally, according to Wang and Wu 
[23], games are three ways to include games in the classroom. First, instead of traditional exercises, games can motivate 
students to put in the extra effort while also allowing the teacher to watch how the students work with the activities in real-
time. Second, games can be performed during lectures to increase student engagement and motivation. Third, as part of a 
course, students must edit or construct a game utilizing a game development framework (GDF) to gain skills. 

73 

http://www.ijiset.com/


IJISET - International Journal of Innovative Science, Engineering & Technology, Vol. 09 Issue 03, March 2022  

ISSN (Online) 2348 – 7968 | Impact Factor – 6.72 

www.ijiset.com  

Based on the above studies about the lack of motivation to study programming versus the high motivation of playing games, 
we propose integrating these two items. Students may apply games to the lessons to conceptual understanding and problem-
solving skills in programming subjects. Using different e-games will serve as a great way to strengthen curriculum and 
learning. Turning a complex subject into a game may prevent students' frustrations and instead appreciate the knowledge of 
new topics, create excitement, and generate high interest among students when using e-games.   
 
It has been noted in terms of educational systems that poor quality instruction and learning exist in some institutions and that, 
on the whole, teaching methods are based on rote memorization. Innovation on the part of the teachers is often viewed as 
difficult because of the demands of complying with several school requirements. Explanation and discussion are the most 
common teaching methods with the little use of small group individualized, lecturing, experimental, laboratory, or role-
playing methods.  
 
Developed educational games were developed to provide alternative ways of learning for the students in which they will 
learn programming while enjoying. This also serves as supplementary learning material that teachers can utilize in 
explaining the difficult parts of understanding programming subjects. The Game-based developed software consists of three 
(3) different games, including match-it, shoot 'em, and drag the code to enhance students' critical thinking ability and help 
them boost their interest and potential in learning programming. This study will test the effectiveness of the developed 
system. Additionally, it will introduce advanced education techniques, improve the innovative skills of the teacher, and 
enhance the self-learning ability of students.     
 
The focus of the study is to determine the effectiveness of e-games in Computer programming for Java. In addition, the 
study aims to determine the programming skill level of the Control and experimental groups after the e-Games treatment, to 
determine the significant difference in the level of performance of the students in Computer Programming for Java before 
and after the lessons using e-Games, and to determine the vital difference that exists in the post-test performance among the 
different e-Games use in teaching.  

2. Methodology 

2.1 Research Design 

The researcher used the experimental method to find out the effectiveness of the Educational Games (e-Games) in teaching 
computer programming lessons for Java. Furthermore, to determine the significant difference in the level of performance of 
the Control and experimental groups as revealed by the post-test results concerning the different lessons.  
The study respondents are 40 first-year information technology students enrolled in computer programming subjects. The 
selection of the respondents is based on the equating variables such as sex and previous average grade in Computer 
Programming 1. The grades of the students took from their scholastic records. This was arranged systematically from 
highest to lowest and classified as high, average, and low.   
  
Pre-test and post-test examinations were used in this study. The researchers created multiple-choice questionnaires based on 
the lessons covered within computer programming for Java, as shown in Table 1. Educational Games was utilized by the 
experimental group of students for the period of four (4) months from July to October, which covered the lessons such as 
icons, variables, conditional construct and loops wherein the students were exposed to different e-games like match-it, shoot 
‘em, and drag the code. 

Table 1. Weight item of the Pre-test/Post-test Exam 
Month Programming 

Lessons 
Type of e-Games Number of 

Questions 
% Weight item 

July Icons Match it 15 25% 
August Variables Shoot ‘em 15 25% 
September Conditional 

Construct 
Drag the Code 15 25% 

October Loops Drag the Code 15 25% 
   60 100% 
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Two groups of respondents were provided with a pre-test. Then, every group was randomly selected twenty (20) IT 1st-year 
students enrolled in Java Programming of Occidental Mindoro State College. 
 
The same Multiple-Choice questions in the Pre-test were conducted to the student participants for the post-test. The 
researcher collected, tabulated, and interpreted the results. To analyze the data collected, the researcher converted the pre-
test and post-test raw scores into percentage scores using the transmutation table utilized by the faculty. 
 
T-test was utilized to determine the significant difference in the performance levels of the respondents. In addition, analysis 
of variance (ANOVA) was used to determine if there were differences in the post-test performances of the experimental 
groups. All the analysis had been calculated using the Microsoft Excel 2016 Analysis Tool Pack. 

3. Results and Discussion 

3.1 The Programming Skill of the Control Group 

Table 2 shows the performance of the controlled group in the subject Computer Programming for Java which was measured 
by the post-test. The post-test consists of the lessons in programming such as icons, variables, conditional construct, and 
loops in constructing the questions. In the controlled group, lessons were taught without Educational Games (e-Games) from 
July to October. 
 
The finding shows that the score obtained by the students in the post-test for the traditional lecture without e-Games is very 
minimal in percentage in terms of their score. A total of 18 respondents (90%) obtained a below-average performance, while 
two respondents (10%) got poor. This only indicates that computer programming is a complicated subject; this was 
supported by the study of Attard and Busuttil [24] that learning to program presents a challenge for many students and that 
many of them find that learning to program is difficult for many pupils and that many of them struggle with programming 
principles and gamming concepts challenging to grasp. The overall mean of 78% revealed that the control groups' post-test 
performance was below average. 

le 2. The Average Programming Skill of the Control Group. 
Respondents July August September October Average Interpretation 
Respondent1 81 77 78 76 78 Below Average 
Respondent2 85 78 78 75 79 Below Average 
Respondent3 84 81 78 74 79 Below Average 
Respondent4 81 76 77 76 78 Below Average 
Respondent5 82 78 76 77 78 Below Average 
Respondent6 78 71 75 70 74 Poor 
Respondent7 80 77 76 74 77 Below Average 
Respondent8 81 79 75 74 77 Below Average 
Respondent9 83 80 72 79 79 Below Average 
Respondent10 78 79 78 74 77 Below Average 
Respondent11 83 76 79 79 79 Below Average 
Respondent12 80 77 74 76 77 Below Average 
Respondent13 85 78 77 75 79 Below Average 
Respondent14 75 73 74 73 74 Poor 
Respondent15 78 79 78 74 77 Below Average 
Respondent16 80 77 79 78 79 Below Average 
Respondent17 79 75 73 75 76 Below Average 
Respondent18 83 81 78 74 79 Below Average 
Respondent19 84 77 77 76 79 Below Average 
Respondent20 83 75 75 79 78 Below Average 
Overall Mean 81 77 76 75 78 Below Average 

Scale:    91% - 100% = Outstanding; 85% - 90% = Above Average;  
             81% - 84% = Average; 75% - 80% = Below Average; &74% and below = Poor 
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3.2 Programming Skills of the Experimental Group 

After utilizing the lessons using the Educational Games, the post-test was administered. The test measured the students' 
performance using the utilization of the e-Games. The same set of questions was given in pre-test and post-test. The students 
gained a greater percentage of the score in the post-test for the lesson under Icons. The overall mean of 84% indicates that 
the experimental groups' post-test performance was average.  
 
There is above-average performance on the respondents' answers. Students show a clear understanding and trigger their 
interest in discussing the different lessons since it was represented by images that make them easily remember the lessons. In 
addition, studies of using educational games for learning have shown that students are highly interested in the games.   
 
A total of ten respondents obtained an Average performance. This shows that the lessons were easily understood by the 
students since the strategy applied for teaching the lessons varies thru a well-represented game that triggers the eagerness of 
the students to understand the lesson correctly. 
  
Furthermore, two respondents got a Below Average performance in learning programming. This only implies that the most 
challenging part to learn can be obtained improvement thru e-Games although it's not as high as other respondents, it can 
help improve the students' performance in programming. 
Lastly, all the lessons utilized for the experiment learning provide a visible increase in the respondents' performance. This 
finding indicates that the intervention was effective and helped improve the respondents' performance since there was a 
change in their performance.  
 
 

Table 3. The Average Programming Skill of the Experimental Group. 
Respondents July August September October Average Interpretation 
Respondent1 93 87 80 77 84 Average 
Respondent2 94 88 81 75 85 Above Average 
Respondent3 89 87 83 78 84 Average 
Respondent4 90 89 78 79 84 Average 
Respondent5 89 81 84 78 83 Average 
Respondent6 87 80 77 71 79 Below Average 
Respondent7 80 83 80 83 82 Average 
Respondent8 92 85 81 80 85 Above Average 
Respondent9 90 84 84 74 83 Average 
Respondent10 89 87 80 83 85 Above Average 
Respondent11 94 85 81 82 86 Above Average 
Respondent12 87 84 80 81 83 Average 
Respondent13 85 78 77 75 79 Below Average 
Respondent14 86 86 81 77 83 Average 
Respondent15 85 85 80 78 82 Average 
Respondent16 90 87 81 79 84 Average 
Respondent17 91 90 82 78 85 Above Average 
Respondent18 92 86 84 82 86 Above Average 
Respondent19 90 88 82 80 85 Above Average 
Respondent20 96 90 85 80 88 Above Average 
Overall Mean 89 86 81 79 84 Average 

Scale:   91% - 100% = Outstanding; 85% - 90% = Above Average;  
            81% - 84% = Average; 75% - 80% = Below Average; &74% and below = Poor 
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3.3 Comparison of the Performance of the Controlled Group (teaching without e-Games) and Experimental 
Groups (teaching with e-Games) in the Pre-test and Post-test 

Table 4 presents the t-test between the pre-test and post-test performances of the controlled and experimental groups. The 
control group obtained a score of 75% in the pre-test and was increased to 78% in the post-test. This finding implies that 
after the teaching without e-games, the students' performance gradually increased by 3% in the post-test.   
 
This revealed a significant result regarding students' performance when the data was tested using the t-test. Furthermore, the 
t-value of 4.00 is significant since the p-value result obtained 0.000109, which is below the set p-value of .05 level of 
significance. This implies that the difference in the pre-test and post-test of the control group using a traditional teaching 
method can improve the students' performance.  
 
Table 4 shows that students' performance in the four experimental groups from pre-test to post-test improved more than the 
controlled group. This was supported by the study of Ibrahim and Jaafar [25] that students have a strong desire to use games 
in their learning activities and students have good views toward using games in cognitive development, such as the ability to 
think critically and challenge their understanding about the subject.   
 
The lesson about icons got a mean grade of 82% for the pre-test and obtained a gradual change of 89%. In the post-test, 
there is a 7% mean difference. This mean difference implies a significant result using the t-test analysis. The obtained t-
value of 4.47 and a p-value of 0.000118 are significant, and the finding shows that there is the highest marked increase in 
students’ performance.   
 
The variable obtained a mean grade of 79% in the next lesson, and the pre-test changed to 86% in the post-test. The mean 
difference of 7% obtained a significant result which got the second rank among the three experimental groups. Using the t-
test, the obtained t-value of 4.27 is significant since the p-value obtained is less than the .05 level of significance. 
 
The conditional construct obtained a mean grade of 76% in the pre-test was also changed to 81% in the post-test and got a 
mean difference of 5% and considered significant using the t-test, the obtained t-value of 4.28 is significant since the p-
value of 0.000197 is less than the .05 level of significance. 
 
Lastly, loops got a grade of 73% in pre-test was changed to 79% in the post-test and yielded the least mean difference 
among the four experimental groups. This mean difference implies a marked increase in students' performance. This 
difference in the students' performance obtained a significant result using the t-test analysis. The obtained t-value of 4.53 is 
significant since the p-value obtained is lower than the .05 level of significance.   
 
The finding recommends that the traditional lecture without using e-Games can help increase students' performance. 
However, if the teacher incorporates e-Games as one of his strategies in class, it provides a very significant increase and 
positive effect on students' performance.   
 

Table 4. Comparison Between the Pre-test and Post-test Exam Results of the Controlled Group and Experimental Group. 
 Post 

Test 
Pre-
Test 

Mean t- p- Interpretation 

Difference Value Value 

Traditional lecture without e-
Games 

78 75 3 4.00 0.000109 Significant 

Icon using e-Games 89 82 7 4.47 0.000118 Significant 

Variables using e-Games 86 79 7 4.27 0.000203 Significant 

Conditional construct using 
e-Games 

81 76 5 4.28 0.000197 Significant 

Loops using e-Games 79 73 6 4.53 0.000101 Significant 
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3.4 Comparison between the Post-test Performances of the Different Approaches 

Based on the analysis as shown in Table 5, the post-tests performances of the experimental groups have a significant 
difference. Furthermore, the F value of 6.848 is significant since the p-value of .0100 is less than the .05 level of 
significance. This finding implies that the use of e-Games in instruction help in the improvement of the performance of 
students, particularly in the lessons such as Icons which utilized the Match its game, and it was followed by the variable 
used Shoot 'em Game. 

Table 5.  One Way Analysis of Variance between the Post-test Performances of Experimental Groups. 
 SUM OF 

SQUARES 
Df MEAN OF 

SQUARE 
F Sig. 

Between groups 149.633 1 149.633 6.848 0.0100 
Within  
Groups 

2578.333 118 21.850   

Total 2727.966 119    
 

4. Conclusions 

The programming skill level of the Control remained Below Average after the conduct of the study, while the programming 
skill level of the Experimental group improved to Average after the e-Games treatment. The pre-test and post-test have a 
significant difference in the grades of the control group (lecture without e-Games) and experimental groups (lecture with e-
Games). Furthermore, there is a considerable difference between the means of the four experimental groups, which implies 
that Icons using Match its game is the most effective, followed by variable using Shoot 'em game in teaching Computer 
Programming for Java.  
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