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ABSTRACT

A quantitative survey involving 60 students in Form Two using purposive sampling technique has carried out to
investigate student’s perceptions in the aspects of acceptance, interest and soft skills in learning Perimeter and
Area towards the implementation of gamification in learning Mathematics. The questionnaires were
administered to the respondents after conducting a learning session using gamification on them. Data obtained
were analysed descriptively and represented by frequency, percentage, mean score and standard deviation. The
findings of this study showed that students’ acceptance, interest and soft skills incurred are high. These findings
reflect that students’ acceptance of gamification in learning perimeter and area high and thus can help educators
in diversifying teaching techniques and approaches to attract students in learning.
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INTRODUCTION

Mathematics as a hard and tough subject is not bizarre to be heard. People’s perception of
mathematics lingers decades ago until now. Researches in mathematics education have grown rapidly
in terms of resources, contents, assessment, instruments as well as methods and approaches (Simons
et al., 2020; Gore et al., 2017; Tosuncuoglu, 2017; Benzehaf, 2017; Larnell et al., 2016).

Gamification is referred to as the elements or mechanics of a game based on a non-game context
(Deterding et al., 2011). People always thought that learning is a tedious process where learners shall
passively receive all learning content from the teacher. However, gamification in learning is a process
of learning through games activity. The games activity could be an education tool or technique,
gamification facilitates learning while encouraging learner’s motivation, engagement and
participation and hence stimulate their knowledge (Dichev & Dicheva, 2017; Kapp et al., 2014).

Learning mathematics makes many people struggle. There are many researchers and educator all
around the world propose diverse methods in learning mathematics (Stanislav, 2013). One of the
methods is by using gaming environments in learning mathematics concepts (Stanislav, 2013). In
order to make sure that the mathematics concepts are gamified, the gaming environments should
relate the elements of games and what learners want to achieve that is the own goals to accomplish the
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games (Nicholson, 2012). There are some examples of games activity in mathematics have been
implemented such as by using flipped learning with gamification in mathematics enrichment of grade
9 students (Lo & Hew, 2018), embedding intelligent tutoring system with gaming technologies in
learning quadratic equations (Faghihi et al., 2014) and digital-based games in learning mathematics
such as ordered pair in graph lines (Moye-Packenham et al., 2019). Therefore, it is important to
determine the students’ perceptions of learning mathematics in order to diversify the teaching and
learning methods.

The measurement concept is a major concern in mathematics (Reinke, 1997). Thus, learning
Perimeter and Area can be a bit hard for students especially for young students as they have to
understand the concept of perimeter and area which is the extension of the measurement concept
(Winarti et al., 2012). In mathematics education, the perimeter is the distance around a region while
the area is the amount of surface of a region (Dickson, 1989). Meanwhile, the definition of the area is
the number of squares needed to cover a shape (Leonard, 2008). There is a relation between perimeter
and area in the very first phase of the learning process (Winarti et al., 2012) and therefore there is a
possibility that students might mix up the concepts will occur. Hence, inadequate prior knowledge
about perimeter and area may cause the misconception on these concepts. Beside that, learning
mathematics by gamification could help students to understand the measurement concept of perimeter
and area since Gauteng Institute for Curriculum Development (1999) suggest that conceptual
understanding about perimeter and area can be developed through kinaesthetic such as using bricks
and cuttings so that they can conduct experiments and experienced the concepts. Thus, games based
learning and gamification could be suggested in the teaching and learning method since kinaesthetic
learning methods supported by bodily interaction provide leverage to different types of learners.
Therefore, students’ perception in learning perimeter and area using gamification should be
determined in order to suggest better methods in teaching and learning mathematics.

PROBLEM STATEMENT

Peoples nowadays have a perception that Mathematics is a challenging subject. This perceptions in
mathematics may affect their interest and cause anxiety in learning mathematics. Thus, this may
contribute to low proficiency and performance in Mathematics since interest in certain subjects play a
role in students’ performance and achievement (Yu & Singh, 2016) especially to those who are weak
in that subjects (Wong & Wong, 2019).

Align with global development, children’s talents and capabilities need to be developed and enhanced
in order to suit in the 21% century era. The curriculum that has been developed nowadays are focusing
on the 21% century thinking skills such as creative thinking, critical thinking, logical thinking in order
to nurture higher-order thinking (Arshad et al., 2017). The same goes to the teaching and learning
process where teaching approaches and methods have been developed and evolved so that learners
with 21 century skills can be produced. The implementation of 21% century learning gives freedom to
students to speak up their minds and encourage 21% century skills in class.

Games-based learning and gamification are widely used in teaching since these methods can improve
students’ mathematical skills as well as functional skills (Brown et al., 2012). This method also can
give a positive impact on the classroom environment and student’s attitudes towards mathematics
(Afari et al., 2013) as well as their achievement (Yildirim, 2017). Besides, this method also can
embed 21 century skills that every student shall have (Larson & Miller, 2011) with the effectiveness
of the learning depend-on the game design (Qian & Clark, 2016).

Students understanding about length, area and volume measurement is not a new thing as it has been
investigated by many studies (Kozulin & Kazaz, 2017; Sisman & Aksu, 2016; Huang & Witz, 2013;
Moyer, 2001; Chappell & Thompson, 1999; Carle, 1993) and this problem can become the root of
misconceptions in learning perimeter and area. Since the basic concept in the area’s topic is the area
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of triangle and rectangle, some of the students showed over generalisation that the formula for
rectangle could be used for other shapes in determining its area (Machaba, 2016).

Another common misconception in a learning Perimeter and Area is students always thought that the
areas and perimeters of objects are corresponding, that is when two objects have the same area then
their perimeter is equal (Machaba, 2016; Carle, 1993). In addition, previous research found that
students have difficulties in learning Perimeter and Area. This happened because of confusion they
faced on the concepts of perimeter and area (Ada & Kartulus, 2010; Gal & Lichevski, 2010) as they
meet these concepts at the same time and thus students tend to get confused with the formulas.

Therefore, this study is conducted in order to see students’ perceptions on the gamification in learning
perimeter and area. In this paper, students’ perceptions are measured in the aspect of their acceptance
and interest towards the learning as well as the soft skills enhanced from the learning.

OBJECTIVE AND RESEARCH QUESTIONS

This study describes on the students’ perceptions in the aspects of acceptance, interest and soft skills
towards the implementation of gamification in learning Mathematics specifically in the topic of
Perimeter and Area with the research questions of this study are:

i.  How far students’ acceptance on gamification in learning Perimeter and Area?
ii.  What is students’ interest level about the gamification in learning Perimeter and Area?
iii. Do students able to enhance their soft skills by learning using gamification?

METHODOLOGY

This study is a quantitative study conducted on Form Two students from a school in Kuala Kubu
Bharu, Selangor. 60 students were selected by purposive sampling as a sample of this study. A set of
questionnaires was used as the research instrument and has been distributed to the participants after a
learning session by using gamification has been conducted. This questionnaire consists of three parts
that measure participants’ perceptions towards learning perimeter and area using gamification that
they have experienced in the aspect of acceptance, interest and soft skills enhanced from this learning.
A total of 30 items were listed in the questionnaire in order to measure these aspects.

As to control the quality of the output of the research, the validity and reliability of the research
instrument which includes a daily lesson plan and questionnaire survey set has been developed before
being administered. The validation process has been done by two experts in the field of mathematics
and both of them have experience in teaching for more than ten years. The validity test result of
agreeing percentage for a daily lesson plan is 0.782 indicates high validity (Sidek Mohd. Noah &
Jamaludin Ahmad, 2005; Jamaludin Ahmad, 2002; Tuckman & Waheed, 1981). On the other hand, to
test the reliability of the research instrument a pilot study has been conducted among 15 participants
of the same population. The result found that the reliability measurement using Cronbach alpha is
0.942 that indicate the questionnaire have high reliability (Lim, 2007).

The quantitative result using descriptive statistical analysis was conducted on the data gathered in
order to answer the research questions. The data are shown in the form of frequency, percentage,
mean and standard deviation. The mean scores are interpreted based on 4 points Likert scale that is
adapted from Zainudin et al., (2007) as in Table 1.
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Table 1: Average Mean Scale Interpretation

Min Score Interpretation of mean
1.00-1.99 Low

2.00-2.99 Moderate

3.00-4.00 High

RESULTS AND DISCUSSION

This study was conducted on 60 Form Two students in a Secondary School in Kuala Kubu Bharu,
Selangor. The results obtained on their acceptance, interest and soft skills incurred when learning the
topic of Perimeter and Area using gamification are presented in Table 2, Table 3 and Table 4,
respectively.

Frequencies and percentage derived for each item for the construct of students’ acceptance towards
the gamification approach in learning the topic of perimeter and area are presented in Table 2. This
result indicates that students accepting the gamification approach in learning perimeter and area.
However, the last item in this construct show 13.3% of the respondents does not agree that they know
how to play the games without the teacher’s help. In overall mean and standard deviation for this
construct is 3.26 and 0.449 respectively. These results indicate the students exhibited consistently
positive response and highly accepted the gamification approach in learning perimeter and area. It is
shown that gamification approach is most recommended and suitable methods to be used in teaching
and learning process by educators as this approach indirectly bring the student to the real-life situation
especially in term of learning concepts and skills.

Table 2: Students” Acceptance on Gamification in Learning Perimeter and Area

Frequency & Percentage (%)

No. Item 1 > 3 2

1.  Gamification help me to understand the concepts of perimeter 0 6 30 26
and area. (6.7) (50.0) (43.3)

2. Gamification is suitable to be used in learning perimeter and 0 2 29 29
area. (3.3) (48.3) (48.3)

3. Gamification help me to differentiate the concept of 0 2 32 26
perimeter and area. (3.3) (53.3) (43.3)

4. 1 can master the topic of Perimeter and Area using 2 8 29 21
gamification. (3.3) (13.3) (48.3) (35.0)

5. | can remember the concept of perimeter and area easily by 0 7 34 19
learning using gamification. (11.7) (56.7) (31.7)

6. | can apply the concept of perimeter and area using 0 6 33 21
gamification. (10.0) (55.0) (35.0)

7. I can follow all the rules stated for the games. 1 4 21 34
(1.7) (6.7) (35.0) (56.7)

8. | can understand all instructions given while playing the 1 1 27 31
games. (1.7) (1.7) (45.0) (51.7)

9. | do not need extra time to understand the instructions given 1 12 28 19
in order to play the games. 1.7) (20.0) (46.7) (31.7)

10. I know how to play the games without teacher’s guidance. 8 21 11 20
(13.3) (35.0) (18.3) (33.3)

Average Mean Score 3.26
Average Standard Deviation 0.447
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This result is aligned with Sayed Yusoff et al. (2014) that found that gamification approach in
Mathematics can develop well understanding of the concept and mathematics application among
students.

Table 3: Students’ Interest on the Application of Gamification in Learning Perimeter and Area

Frequency & Percentage (%)

No. Item 1 2 3 4

1. I have funin learning Perimeter and Area. 0 3 29 28
(5.0) (48.3) (46.7)

2. |l am interested to learn about Perimeter and Area. 0 5 28 27
(8.3) (46.7) (45.0)

3. | am excited because | can understand the concepts of 0 1 32 27
Perimeter and Area. 1.7 (53.3) (45.0)

4. | am more motivated to learn this topic. 0 3 34 23
(5.0) (56.7) (38.3)

5. | am thrilled when gamification is used in learning Perimeter 0 1 33 26
and Area. 1.7) (55.0) (43.3)

6. I am not easily bored when gamification is used in learning 0 8 26 26
session. (13.3) (43.3) (43.3)

7. | like gamification more rather than solely listening to 1 6 18 35
teacher’s explanation. 1.7) (10.0) (30.0) (58.3)

8. | like to learn perimeter and area because this topic can 0 6 29 25
enhance my thinking skills. (10.0) (48.3) (41.7)

9. I am interested to active atmosphere in learning Perimeter 0 1 31 28
and Area. 1.7) (51.7) (46.7)

10. I love the implementation of gamification in learning because 1 3 33 23
I can improve my soft skills. 1.7) (5.0) (55.0) (38.3)

Average Mean Score 3.38
Average Standard Deviation 0.407

On the other hands, Table 3 shows the frequency and percentage for each item in the constructs of
interest of learning when the gamification approach has been used in teaching perimeter and area.
Results show that 13.3% of the respondent did not agree with the statement of they easily feel bored
to learn perimeter and area while at least 10% of the respondents state that they do not agree that they
preferred GBL approach compared to only teachers explanation. At the same time, 5% of the
respondent also not agree with the statement that they love the gamification approach as it will
improve their soft skills. In general, the mean and standard deviation for this construct is 3.38 and
0.407, respectively. These results indicate that the students show a high level of interest in learning
Perimeter and Area using the gamification approach. It is proved that majority of the students have a
high interest in the gamification approach of learning compared to the traditional approach. Besides
this approach will bring an active learning style which indirectly involved all the student with-a good
environment of learning that is significant and made the student happy while they are involved in the
learning process (Liu et al., 2014).

Table 4: Students’ Soft Skills Incurred on the Application of Gamification in Learning Perimeter and Area

Frequency & Percentage (%)

No. Item 1 2 3 4
1. Icanimprove my confident while playing the games. 0 2 39 19
(3.3 (65.0) (31.7)
2. lalways give supports to my friends. 0 7 39 14
(11.7) (65.0) (23.3)
3. I caninteract actively with my friends. 2 6 31 21

(33)  (100) (517)  (35.0)
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4.  Icandeliver a good explanation to my friends about teacher’s 0 11 37 12
instructions. (18.3) (61.7) (20.0)
5. I can enhance my communication skills. 2 6 28 24
(3.3 (10.0) (46.7) (40.0)
6. | can give a good cooperation to my friends. 0 3 28 29
(5.0 (46.7) (48.3)
7. | offer assistance to my friends who need a help all the time. 0 7 32 21
(11.7) (53.3) (35.0)
8. I am able to contribute thoughtful ideas. 0 15 31 14
(25.0) (51.7) (23.3)
9. I can think critically. 0 11 37 12
(18.3) (61.7) (20.0)
10. I can think creatively. 1 7 28 24
@7 (11.7) (46.7) (40.0)
Average Mean Score 3.18
Average Standard Deviation 0.464

Table 4 shows the frequency and percentages for each item in the construct of students’ soft skills
toward gamification for the topic of Perimeter and Area. The results show that 18.3% of the
respondents did not agree with the statement that they can explain well the teacher instructions to their
friends. Meanwhile, 25% of the respondents did not agree with the statement that they can give a good
idea and 18.3% not agree that they can think critically. In general, the mean and standard deviations
for this construct are 3.18 and 0.464 respectively. This result indicates that the respondents highly
agree that the students enhance the soft skills when they use gamification approach in learning
Perimeter and Area. This result aligns with Morris et al., (2013) that states that 21 century skill can
be gathered through game-based learning. Besides Hwang et al. (2014) also states that game-based
learning will help students to improve their motivation and creative problem-solving skill which
indirectly improve their Mathematics level of knowledge.

CONCLUSION

This study found out that students’ perception in the aspect acceptance towards gamification in
learning the topic of Perimeter and Area is high. This show that student can accept the application
gamification during learning this topic and can help them in understanding this topic further. These
findings align with the study conducted by Sayed Yusoff et al. (2014) that found the usage of games
in learning Mathematics can help students in constructing a good understanding of concepts and
applications in Mathematics.

This study also found that students showed interest in learning using gamification is high since this
method can attract students’ interest and reduce their boredom during a learning session. Besides,
students also found that this learning method reassures meaningful learning and provides the learning
process actively. Gogal et al. (2017) state that playing games in learning can encourage students to
experience learning cooperatively in an exciting and enjoyable way.

Therefore, it is a good thing for teachers to be attentive towards students’ needs and diversify their
teaching methods and approaches in order to nurture and improve students thinking skills as well as
learning development holistically. In addition, through this study, we found that soft skills can be
nurtured and incurred by undergoing gamification.  The skills included are leadership,
communication, collaborative as well as creative and critical thinking skills.

Moreover, this study obtained that students’ soft skills while gamification in learning Perimeter and

Area is high. The soft skills measured were of the form of 21% century skills involving leadership,
communication, collaboration and thinking skills. This finding is supported by the findings that state
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game-based learning can encourage 21 century learning skills among students (Moris et al., 2013) as
well as improve students’ motivation and problem solving skills (Hwang et al., 2014) and hence
students’ performance can be improved.

However, the usage of games in the learning process without an efficient teaching technique will not
give a meaningful experience and impact on the students (Eow et al., 2010). From the result obtained
through this study, it can be concluded that gamification is good to be conducted as one of the
methods used in teaching and learning since by using this method students’ interest in learning and
their soft skills can be incurred and improved for their self-improvement and academic performance.
Therefore, teachers and educators can diversify teaching techniques in conveying lessons to students
so that students can enjoy learning despite having abstract mathematical concepts to study on.
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