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Abstract 
This study aims to identify the effect of Edu-Environment digital game in teaching Form 1 
students in learning topics about recycling in Seremban secondary school. Quasi-experimental 
method was applied in this study. The total of 80 students were employed as samples. In this 
research, students are divided into two different groups which are the controlled and the 
experimental. Each group is given different treatment where the controlled group is given 
traditional approach method and the experimental group use the gamification approach method. 
At the early stage, the two groups of students are given pre-test. The results of the pre-test show 
there isn’t any significant differentiation between the two groups. Based on the findings from the 
pre-test, controlled group indicated the pre-test with the min=9.60 meanwhile the experimental 
group indicated the pre-test with the min=9.88. According to the result, experimental group 
indicated that the scores were significantly higher after playing the game with a p-value= 0.00 
and using a level of significance of 0.05 (p<0.05). This is a statistically significant result which 
shown there is a statistically significant difference between the scores after playing the game 
(M=15.00) than the ones before (M=9.88). Therefore, the gamification approach method shows 
a better improvement in the students’ score in the recycling topics compared to the traditional 
method. Overall, digital game contributed positive impact to government in encouraging teacher 
using and apply  ICT in their teaching lesson. Besides this,  this approach also help the students 
to be more active, increase their self-confidence and their thinking skills.  
Keywords: Digital Game, Environment, Experimental Group, Quasi-Experiment, T-Test. 
 
Introduction 
Education is an ongoing effort to develop a holistic student that encompasses the physical, 
emotional, spiritual, intellectual and social dimensions and all of these aspects are achieved 
through the process of teaching and learning. Thus, to produce a generation that achieve the 
national education goals, teachers are the main contributors to innovative and creative teaching 
and learning. As such, the teaching and learning process is seen as the key to ensuring that 
students understand the content that teachers want to convey. 
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 In order to improve the quality of teaching, teachers have played an important role in 
encouraging students to develop their minds and thinking skills as well as increase students' 
confidence to overcome the challenges. Therefore, the creative teaching method is very 
important in developing students' minds. In conclusion, the use of the internet and computers 
was strongly encouraged in the 21st Century teaching method. This is because technology not 
only provides students with the opportunity to explore simulations with applications designed 
and with the use of internet technology, students can interact with their peers and create 
learning becomes more interactive. As such, it is undeniable that the application of technology 
in the education system has brought many positive elements such as encouraging students to 
prepare for the challenges of the 21st century. 
 
Literature Review 
Constructivist theory 
In ensuring teaching lesson is carried out more effectively, the theory of learning is an important 
element. According to Gagné (1985), the purpose of applying theory is to establish a more 
organized procedure or direction to produce good learning outcomes. Therefore, the theory that 
are recognized as being relevant to the game-based learning approach in this study is 
constructivist theory. Based on the constructivist theory, teacher acts as a facilitator which will 
guide the student learning, simulate and challenge the student’s mind in critical thinking, analysis 
and synthesis throughout the process learning in which the student needs to learn to plan, 
evaluate and create reflections on their learning.   According to Smith-Robbins (2010), the 
learning approach through gamification are able to encourage students to constantly seek for 
knowledge in order to satisfy their curiosity and self-esteem. Besides this,  students will also learn 
something new by learning through the experience of mistakes which they had done while 
playing. In this process, students are no longer receiving knowledge from the instructor directly 
but organizing, modifying it and build their own knowledge based on the experience gained. In 
addition, this theory also helps students think and solve the challenges posed by teachers 
through gaming. According to constructivist theory, students have the ability to create something 
new based on their own knowledge and their experience. Therefore, students will solve the 
challenge that exist while playing games.  
 
 Several researchers have studied the effects of game-based learning with regards to 
learning outcomes and motivation levels. Chen, Lin, Looi,Chan (2012) study’s indicated that 
game-based learning had increase students confidence.  Besides this, they also indicated that 
those students who use the digital games “Cross Number Puzzle” have higher levels of motivation 
and student engagement. This is because digital games can encourage collaboration between 
students where students can share information and increase engagement in solving problems. 
Moreover, a study by Cheng, Lou, Kuo, Shih (2013)  has shown that digital games allow students 
to gain more knowledge about  environment while playing. They also indicated that students are 
more enjoyed in learning environment.  Besides this, a study by Kasthuri & Sharifah (2008) found 
that there are significant differences in students' environmental knowledge before and after the 
use of experimental simulation games “Recycle City”. The findings of this study also show that 
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there are significant differences in environmental knowledge among Form 4 students regarding 
environmental and recycling issues. 
 
Research Hypothesis 
Hypothesis 1:  There is no significant differences between the achievement scores of the  
                           experimental group and the control group in the pre-test for recycling topics. 
 
Hypothesis 2:  There is no significant difference between the achievement of control   group  
                          with experimental group in post-test for recycling topics. 
 
Hypothesis 3: There is no difference between pre-test and post-test for experimental groups for  
                          recycling topics. 
 
Methodology 
In this study, the research design used was quantitative method through quasi-experimental 
design. In conducting this study, researchers have involved two different groups which are 
experimental groups who using digital games in class lesson while another group is control group 
which using traditional method in class lesson. There are 40 students playing the digital game in 
experimental group while 40 students doing traditional learning in control game. According to 
(Chua,2006), the quasi-experiment is often used when it involves the study of the effectiveness 
of a teaching method, module or program in a variety of situations that cannot use pure 
experimental design especially in school situations. In this research, we explored to study the 
effectiveness of digital games in raising environmental awareness. 
 
Population and Sample 
In this study, the researcher used samples from existing classes without randomly selected 
respondents. This is because sample random sampling representing experimental groups and 
control groups is difficult to perform in this study. Moreover, researcher cannot change the 
gender, race, achievement and student rank in the classroom. Therefore, in this quasi-
experimental study, researcher used only two Form 1 classes in the existing without making any 
changes to student achievement. 
 
Instrument 
Instrument being used in this research is a list of questionnaires containing 31 questions relating 
to the study that was distributed to respondents to obtain the feedbacks of this study. The set of 
questionnaire carried the score made with the reference to five Likert scale ranging from 1 
(strongly Disagree) to 5 (strongly agree). The data analysis in this study was assisted by 
using the software “Statistical Packages for Social Science” (SPSS) version 20.0. 
 
Result and Discussion 
The results of the pre- and post-test were collected from the control and experimental groups 
and analyzed using t-tests in the Statistical Package for Social Science (SPSS) software to test the 
study hypotheses. The results show that the null hypothesis (H0) is rejected if p value <0.05 
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meanwhile hypothesis is accepted if p value> 0.05. There are 3 hypotheses in this study and the 
results of the analysis using the t-test are as follows: 
 
Hypothesis 1:  There is no significant differences between the achievement scores of the  
                          experimental group and the control group in the pre-test for recycling topics. 
 

Table 1.  Significant analysis of pre-test for control and experimental groups using 
independent T-test. 

Group t df p 
 

Mean Std.Error Difference 
 

Control  -.684 78 .496 -.275 .402 

Experimental -.684 73.165 .496 -.275 .402 

The results in Table 4.1 have shown that the t value is 0.684 with the significant value p = 0.496 
where the significance value is greater than 0.05 (p> 0.05). Therefore, the researchers found that 
the pre-test for the experimental group and the control group showed that there was no 
significant difference. Thus, the Ho1 hypothesis that there was no significant difference between 
the experimental group and the control group in the pre-test for recycling topics was accepted. 
 
Hypothesis 2:  There is no significant difference between the achievement of control   group  
                           with experimental group in post-test for recycling topics. 
 

Table 2  Significant analysis of pasca test for control and experimental groups using 
independent T-test. 

Group t df p Mean Std.Error Difference 
 

Control  -12.669 78 .000 -5.500 .434 

Experimental -12.669 76.135 .000 -5.500 .434 

 
The results shown in Table 4.2 show that the t of the experimental group was 12.669 same with 
the control group of 12.669. Thus, the significant value (p) is p = 0.00 which means that the 
significance is less than 0.05 (p> 0.05). Thus, these findings indicate that there is a significant 
difference between experimental group and control group in the post-test. Therefore, the Ho2 
hypothesis stating that there was no significant difference between the achievement of control 
group with experimental groups in the post-test of recycling topics was not accepted. 
 
Hypothesis 3: There is no difference between pre-test and post-test for experimental groups for  
                          recycling topics. 
 

Table 3. Significant analysis of pre- and post-treatment trials using paired T-test. 

Test Mean Std.Error t df p 

Pre-Post  -5.125 1.505 -21.532 39 .000 
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Table 3 shows that the significance level is less than 0.05 (p <0.05). Thus, it show that there is a 
significant difference in the achievement of pre- and post-test scores for the experimental group. 
In addition, the result also shows that experimental groups using Edu-Environment digital games 
achieved higher scores compared to the control group. Therefore, the Ho3 hypothesis stating 
that there was no significant difference between the achievement scores of experimental groups 
using Edu-Environment digital games in pre and post-test for recycling topics was rejected. 
 
Conclusion 
In conclusion, the research conducted has achieved the purpose of the study and the research 
questions that have been listed by the researcher. In this study, 80 students directly participated 
in the study and based on the findings, the researchers found that students using digital games 
have higher achievement than students using traditional methods. This is because the 
gamification method had motivate students interest as well as has a positive impact on making 
the learner more active in class lesson. Therefore, this study can be considered successful 
because it has achieved the objectives. Researcher hope this study will benefit other researchers, 
especially in the field of education. 
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