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Abstract

Gamification is the use of games that have a design element in a non-game context with the
use of elements that can stimulate and motivate its users to deliver the teaching content in
the form of games. This study aims to test the effectiveness of Gamification techniques in
improving understanding in topic of energy in Year 5 Science subject. A quasi-experiment
study was conducted by performing pre and post-tests on 60 respondents (Year 5 students)
in a primary school in the district of Kota Belud, Sabah. Descriptive and inferential analysis
were used to answer the research questions using SPSS 22. There was a significant
improvement in students’ achievement after experiencing the Gamification technique, and
also a significant improvement for the treatment group compared to the control group that
used the picture card method. The findings of this study can help teachers to diversify more
appropriate and effective teaching methods in line with the rapid pace of technology. The
implication of this study is to expand the scope of Gamification techniques usage in schools
and make course exposure to school teachers. In conclusion, Gamification techniques in
learning is able to improve student achievement in the topic of Energy in Science subject.
Keywords: 21st Century Learning, Gamification, Primary School, Science Subject, Energy

Introduction

Quality education needs to be implemented in all educational institutions across the country.
Among the strategies that can be used is the information technology (ICT) -based teaching
approach. This ICT-based knowledge has become a starting point in improving the quality of
the education system in this country. One of the ICT-based methods is the gamification
technique. According to Sebastian et al (2011), gamification means the use of games that have
design elements in a non-game context. In the context of education, the gamification
approach refers to the use of elements that can stimulate and motivate its users so that
teaching content can be delivered in the form of games (Hussain, Tan and Idris, 2014).
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Gamification touches on the basic instinctual wants and needs of students revolving around
status and achievement, much like games. Gamification is also often used as a complement
to teaching methods to achieve teaching or educational goals (Cankaya & Karamete, 2009).
However, the process of teaching and learning in the classroom must be implemented in line
with the development of technology that is developing.

According to Freeman et al (2014) as much as 1.5 times the probability that students
will fail if exposed to traditional teaching techniques compared to the involvement of an
active learning environment. The same goes for the results of the study of Arip and Sa’ad
(2014) that is, teachers who are more likely to use conventional teaching methods and use
less teaching aids in teaching and learning will cause students to lose focus and concentration
in learning. This is in line with the research problem where teachers often use conventional
teaching methods such as picture cards instead of using digital games.

Zimmerman (2010) claims that traditional teaching that is still practiced is no longer
relevant to be implemented today because today’s young generation is facing the challenges
of a more complex and technologically evolving world. The younger generation or Gen-Z who
are exposed to the rapidity of technology are now more inclined to use game-shaped
applications in daily life.

Therefore, the results of the researcher's observation found that Science subject
teachers who teach in the schools of the study location do not diversify their teaching delivery
methods. This causes students to be passive and learning objectives to be less achieved.
Furthermore, more teacher-centered teaching methods and students do not appear to be
actively involved in learning. In addition, Science subject teachers have less access to Science
laboratories to conduct experiments. Based on the students' performance records in past
examinations, the researchers found that most of the students did not master the concept of
learning Science well. The researcher found that 42.42 % of the total students in Year 5 did
not master the minimum level for Science subjects in the examination, while only 57.58 % of
the total students mastered the minimum level based on the School Examination Analysis
System (SAPS) database analysis.

Researchers have also identified that student absenteeism factors also greatly influence
performance in Science subjects. This is because students often do not attend school because
they are not interested in learning due to the presentation of teacher strategies that are less
interesting. Therefore, the researcher intends to use gamification technique as a digital game
design to attract the interest and motivation of students in this study thus improving the
performance and mastery of students in the subject of Science. This statement is supported
by a study of Smith and Kilty (2014) which says that gamification aims to motivate students
as well as stimulate their interest.

The implementation of gamification as an interesting innovation has become a
rejuvenation and has also been used as a learning tool among teachers in schools.
Gamification can be appropriately applied as an effective teaching delivery strategy in the
classroom because it suits their interests. Thus, this study aims to see the understanding of
the topic of energy after using gamification technigues. To measure students’ understanding,
there were three research questions and hypotheses involved.
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S1 Is there a difference in the mean achievement scores of the topic of Energy between
the treatment and control groups in the Pre-test?

Ho1 There was no significant difference in the mean of achievement scores of the topic of
Energy for the treatment group and the control group in the Pre-test.

S2 Is there a difference in the mean achievement scores of the topic of Energy for the
treatment group in the Pre-test and Post-test?

Ho2 There was no significant difference between the mean achievement scores of the topic
of Energy for the treatment group in the Pre-test and Post-test.

S3 Is there a difference in the mean achievement scores of the topic of Energy for the
control group in the Pre-test and Post-test?

Hos There was no significant difference between the mean achievement scores of the topic
of Energy for the control group in the Pre-test and Post-test.

S4 Is there a difference in the mean achievement scores of the topic of Energy between
the treatment and control groups in the Post-test?

Hosa There was no significant difference between the mean achievement scores of the topic
of Energy between the treatment and control groups in the Post-test.

Gamification Techniques in Teaching and Learning

Gamification is the involvement of elements that have game characteristics applied in
activities unrelated to the game (Pramana, 2015). Pramana also said that this method of
gamification makes the technology more effective by encouraging users' interest to be fully
involved, helping to solve problems and building human interest and desire to get involved in
a game. This method can also make an activity more interesting. Nowadays, gamification has
become the main focus of educators in education since it was enhanced and enriched with
elements of modern technology, thus enhancing the Constructivist approach in the world of
education (Smith & Kilty, 2014). The use of gamification terminology is widely used in
education beginning in 2010. Overall, this terminology is widely used and accepted to refer
to the use of game-based elements, such as game mechanics and dynamics, in non-game
contexts to enhance experience, engagement, motivation, and to evoke a playful nature or
sense in the individual (Burke, 2013).

Game mechanics have elements that play an important role in gamification.
Examples of these important elements are the scoring system (points), competition with
friends who play, awards or rewards in the form of badges for the level of achievement (level)
in the game, ranking display (leader boards) or position (rankings) are examples of elements
that must be present in gamification. Several previous studies related to the use and effects
of gamification have been conducted by researchers and have shown its effectiveness in the
field of education, especially to increase student motivation and involvement in learning (Kuo
& Chuang, 2016). Furthermore, the elements of the game used in gamification can provide a
fun and exciting learning environment for students (Barata et al., 2013).

Methodology

This study uses a quantitative quasi - experimental design. The study participants consisted
of fifth year students in a grade A primary school located in the district of Kota Belud, Sabah.
The researcher also selected the respondents based on the achievement of Year 5 students'
marks in the examination for the subject of Science. The justification for the selection of the
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study sample from this school is because the performance of students' excellence, especially
in the subject of Science is not encouraging.

Accordingly, a total of 60 students from a grade A school in the district of Kota Belud,
Sabah were used in this study. The sample was selected from two classes, which were Year 5
students. The selected students are students who have similar levels of knowledge and
cognitive skills and they are made into a treatment group that will be taught using
Gamification techniques while the control group is taught. by conventional methods.

As for the research instrument, the Pre and Post Test Set was developed by the
researcher and was validated by three experts in the field. The Pre and Post Test question set
consists of 2 parts namely 10 objective questions and 5 subjective questions related to the
topic of Energy.

Researchers have used Statistical Package for Social Sciences (SPSS) version 22.0 to
analyse the data of the study. This method is used because statistics is a technique and
method that can be used by researchers to collect, classify, summarize, organize, analyse and
interpret quantitative data more accurately and systematically. Thus, score values were used
to represent the data for Pre and Post Tests based on descriptive analysis.

Results and Discussion

The findings of the study are stated in this section according to the objectives of the study,
namely the difference in scores between pre-test and post-test for the group undergoing the
use of Gamification technique (treatment group), the difference in scores between treatment
and control groups in Pre-Test, and the difference in scores between treatment groups and
control in the Post Test. While the discussion of the study is described based on the research
hypotheses and research findings that have been attached.

The Difference in Scores between the Treatment and Control Groups in the Pre -Test.

To answer the first research question, the data findings using independent t-test. The findings
showed that there was no significant difference between the control class and the treatment
class for the Pre-Test which were t (58) = .471, p = .639 which exhibited a value greater than
the significance level (p> .05). Thus, the researcher can conclude that there is no change in
achievement in the Pre - Test for both classes because the form of pedagogical delivery is still
the same. Thus, hypothesis Hos failed to be rejected.

Difference in Scores between Pre-test and Post-test for the Group Undergoing the Use of
Gamification Technique (Treatment Group).

The findings of the study showed that the R1 respondents from the treatment group showed
an increase in scores of 31% compared to the R10 respondents from the control group which
was 21%. Comparison of paired t-tests showed that there were significant differences for the
two classes; which were control and treatment class, this difference was at a significant value,
p <.05,t=15.114, p=.000 (Treatment Class), while for (Control Class), the value of t =-10.157,
p =.000. The value of p =.000 is smaller than the significant value of p < .05, then this means
that there was a significant difference for the treatment and control groups. The mean value
of Pre and Post Test scores for the treatment group that is (mean = 18.5, SD = 6.704, t (29) =
-15.114, p = .000) is higher than the mean score of Pre and Post Test for the control group

318



INTERNATIONAL JOURNAL OF ACADEMIC RESEARCH IN BUSINESS AND SOCIAL SCIENCES

Vol. 11, No. 12, 2021, E-ISSN: 2222-6990 © 2021

(mean =9.6,SD =5.177, t (29) = -10.157, p = .000). These findings answer the first research
question in this study

The Difference in Scores between Pre-test and Post-test for the Control Group

Based on the findings of the study to answer the third research question, it was found that
there is a significant difference in the mean achievement scores of the title Energy for the
treatment group in the Pre and Post Test that is t = - 15.114, p = .000, smaller than the
significant level (p < .05). Therefore, Hos was successfully rejected. Thus, it can be concluded
that there is an increase in achievement for the control group in the Post Test compared to
the Pre-Test after going through the conventional teaching and learning process. This is
because there is an increase in the level of knowledge after students acquire knowledge from
teaching and learning sessions conducted by teachers.

Differences in Scores between treatment and Control Groups in the Post-test

The findings of the study to answer the fourth research question showed that there was a
significant difference between the treatment class and the control class for the Post-test that
is t (58) = 8.328, p = .000, smaller than the significant level (p < .05). Therefore, it can be
concluded that the use of gamification techniques can affect students' academic
achievement. Thus, Hos was successfully rejected. Researcher can conclude that the use of
gamification techniques can affect students’ achievement and proved to improve students’
academic achievement compared to the conventional teaching techniques in the school
where the study was conducted.

The researcher has analysed the findings of the study which includes three types,
namely descriptive statistical findings, normality test findings and also inferential statistical
findings to answer the research questions. Overall, a summary of the study findings is
summarized as in Table 1 below.
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Table 1:
Summary of Analysis of Study Findings

Ho Hypothesis Statement Analysis Sig. Action

1 There was no difference between the Independent p>.05 Hoz
mean of the topic of Energy Sample Test Failed to reject
achievement scores for the (Accepted)
treatment group and the control
group in the Pre-test.

2 There was no difference in the mean  Paired Sample p<.05 Ho2
of the topic of Energy achievement Test Successfully
scores for the treatment group in the rejected
Pre-test and Post-tests.

3 There was no difference in the mean Paired Sample p<.05 Hos
achievement scores of the topic of Test Successfully
Energy for the control group in the rejected
Pre and Post-test.

4 There was no difference between the Independent p<.05 Hoa
achievement of the topic of Energy Sample Test Successfully
for the treatment group and the rejected
control group in the Post-test.

Discussion

Based on Table 1, an overall summary was made by the researcher to determine whether the
constructed hypothesis was accepted or rejected in this study. Based on the table, only one
hypothesis was accepted because it failed to be rejected, which was the first hypothesis, Ho.
The findings of the study showed that there was no difference between the mean
achievement scores of the Energy title for the treatment group and the control group in the
Pre -Test. This is due to the presentation of teaching techniques that were still the same which
was the use of conventional methods such as picture cards. Therefore, the level of mastery
of respondents in the topic of Energy at this time was still at a low level.

The second hypothesis (Hoz) and the third hypothesis (Ho3) were successfully rejected
because there was a significant difference in the findings of the study after undergoingt - test
of independent samples and paired samples. The fourth hypothesis, Hos also was successfully
rejected because the Gamification techniques implemented for the treatment group have
shown a significant improvement compared to the control group. This clearly proves that the
Gamification technique successfully improves student achievement measured by using pre
and post-test scores. The findings of this study coincide with the study conducted by Sung and
Hwang (2013) in the study cited by UKM researchers, Siong and Osman (2018) that the
achievement of students who learn Science in a collaborative environment using educational
computer games is more statistically significant compared to students who learn using
conventional methods. The study of Putz et al. (2020) also found that gamification techniques
have successfully improved the level of knowledge retention as well as students’ learning
performance. Therefore, the use of Gamification techniques is seen to be more effective than
conventional learning such as the use of picture cards.
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The use of Gamification techniques can help students to explore something new into
their existing knowledge through constructivist theory. Ah-Nam and Osman (2017),
researchers at UKM stated that in the learning process, students will interpret and make
connections of new knowledge received with their existing knowledge. Students’ existing
knowledge is obtained from the teacher's teaching using the picture card method. After that,
gamification techniques help convey new knowledge to be absorbed into students’ existing
knowledge. Thus, students can improve their performance better.

The researcher thinks that this Gamification technique is the most appropriate
intervention in this study because it coincides with the study conducted by Rosly and Khalid
(2017), researcher and lecturer at UKM where they said that the use of gamification-based
learning materials was identified as an alternative to the use of effective and interesting
teaching materials. Elements that attracted the attention of respondents related to
Gamification techniques are the display of the Minecraft game for education which is full of
animations and game mechanics system that requires competition with friends to complete
the missions provided.

Itis also related to the increase in student motivation when experiencing a gamification-
based learning process. According to Kalogiannakis et al (2021), the use of technology such as
gamification gives a strong influence in the learning process especially science education,
which is a subject that is often viewed negatively by students and they also often have
difficulty in understanding the concepts in the subject. The study also found that gamification
improved science teaching and students’ motivation, engagement, and learning outcomes as
supported by the UKM researchers and lecturers, Khaleel et al (2020). Their study has proven
that student engagement and learning motivation is also influenced by the display of top 10
rankings and leader boards in real time, thereby improving students’ achievement.

If we look at the comparison between the treatment and control groups, the findings
show a significant difference in mean scores for the treatment group compared to the control
group in the pre-test and post-tests. This statement is supported by a study conducted by
UKM researchers and lecturers, Hamzah et al (2019), which states that there is a significant
positive relationship between pre-test and post-test achievement for both the control and
treatment groups. Findings showed higher mean scores for the treatment group than the
control group. Thus, teaching using interactive game techniques has been proven to influence
students’ interest in lessons (Hamzah et al.,, 2019). Therefore, the record of student
absenteeism to school will decrease due to improved students’ interest and more motivated
to engage in an active learning environment.

The use of Gamification techniques in learning can increase students' motivation to
learn. Motivation plays an important role to ensure students’ wellbeing. This statement is in
line with a study conducted by Suhaila in the study of Khaleel et al (2016), researchers and
lecturers of UKM, that through gamification activities in learning, students’ motivation can be
enhanced both from an intrinsic and extrinsic point of view. However, to ensure the
sustainability of learning based on gamification techniques among students, several aspects
need to be emphasized. Based on the study of Alamri and Almaiah (2020), the factors of fun,
ease of use, usefulness, effectiveness, and effectiveness are important factors that determine
the sustainability of gamification in student learning.
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Teachers must be prepared to accept the reforms in education today that emphasize
the use of technology as a new and more effective technique. The education system in our
country needs a change to be made as a norm. This statement is in line with a study by
researchers and lecturers from UKM, Soh et al (2012) who argued that changes in the
education system in Malaysia should change in line with the needs of society in the 21st
century. Furthermore, in the current era of the Covid-19 pandemic, online learning should be
used as much as possible through various technological mediums. Therefore, the use of
gamification should be utilized as much as possible because according to Park and Kim (2021)
it can have a positive effect on student motivation and understanding of learning content. It
is very important to ensure that students continue to be developed and their motivation to
learn is maintained at a high level as the teaching and learning process less conducted face to
face and physically.

Implications of the Study

The researcher presents three implications of the study conducted, namely the implications
on the practice of teachers, students and school administrators. Teachers in the study location
schools are less skilled in using ICT facilities to be applied in teaching delivery. There are also
teachers who consider the delivery of new pedagogy as difficult. In fact, they think their old
teaching experience is mature enough to reject the acceptance of new teaching methods.
With this new and potentially evolving method, students will definitely have fun and not want
to miss out on the opportunity to follow the learning of every school day. Pupils will be more
interested and attracted to digital games because it has become their norm to play naturally.

In addition, their skills such as English communication skills will also increase apart from
their reasoning skills using technological tools will be more prominent and developed.
Therefore, administrators should always encourage teachers to improve their teaching
strategies to new teaching that is more innovative and high-impact with the help of modern
technology. The desire to learn new norms in this stream of education should be the starting
point for teachers in order to improve the quality of their teaching to a higher level.

Limitations and Suggestions for Further Studies

Administrators, especially in educational institutions, should seek initiatives to improve
teaching and learning infrastructure and facilities for educational use. For example,
researchers face the issue of lack of number of computers to be used in student learning.
From the linguistic aspect, English language proficiency should be given widespread priority
in schools. This is because most modern software today uses English as the main medium of
instruction.

In addition, the administrators should always encourage teachers to attend courses
organized, especially courses related to ICT to improve teacher competencies. Furthermore,
this study can be applied across the curriculum, for instance this Gamification technique can
be implemented for other subjects. Researchers have suggested that further research related
to this Gamification technique can be improved by using more difficult topics, increasing the
number of respondents, implementing interventions in different locations, taking into
account gender factors as variables and using different research instruments.
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Conclusion

Overall, the use of Gamification technique is one of the teaching delivery strategies that have
high potential to be further expanded its use in current education. In addition, Gamification
techniques have been proven to improve student achievement in learning for Science
subjects, especially the topic of Energy. The mean achievement of the treatment group scores
showed a higher improvement compared to the teaching delivery using conventional
methods. As educators, teachers should have the courage to try this new teaching strategy to
be integrated in all subjects across the curriculum as one of the effective strategies in
improving the academic performance of students in school. Appropriate teaching strategies
and in accordance with student norms have the potential to increase knowledge and attract
students' interest in the lesson.
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