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Abstract

The purpose of this study was to explore the potential use of digital games in
learning mathematics at secondary school level in Malaysia. Three secondary school
students, three mathematics teachers and three parents were interviewed in this
study. All the participants were asked for their views and experiences in
mathematics, technology usage and the use of digital games in learning
mathematics. The results suggested that students were supportive and positive
towards the use of computer games in learning mathematics. Nevertheless, parents
preferred conventional teaching approach, in which they recognized personal
communication and socialization as a significant component in learning. Although
the teachers did not go on to oppose the idea of using computer games for teaching
mathematics, they still perceived the use of discursive approaches as the best
teaching approach for learning mathematics with digital technologies at best a
possible additional complementary feature. In view of that, the combination of
classroom teaching and computer games might the best mathematics pedagogy.
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1. Introduction

Mathematics is a backbone of many disciplines such as engineering, science, business and
computer science. Success in mathematics is not only required a development of cognitive and
metacognitive skills, but also depends on the affective domain [1]-[3], which is conceptualized by
belief, attitude and emotion [4]. Other similar terms - “motivation”, “disposition” and “will” -
have been interchangeably used in some literature [5], but the focus of this study was to investigate
the affective domain.

Research has indicated that students’ attitude towards mathematics learning with technology
is greatly influenced by their attitude towards the subject itself and technology in general. For
instance, students are more likely to have a positive attitude towards the use of computers in
learning mathematics if they rated themselves highly in computer proficiency [6] and achieved
good performance in mathematics [7]. Hence, the study of belief, attitude and emotion towards
mathematics learning with digital games should also include the investigation on mathematics and
technology usage.

The purpose of this study was to explore the potential use of digital games in learning
mathematics at secondary schools level in Malaysia. The aims of the study were to explore
students’, teachers’ and parents’ views in:

e mathematics education

e technology usage

o use of digital games in learning mathematics
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2. Literature Review

2.1 Belief and Attitude towards Mathematics

Students’ feelings and beliefs towards mathematics are important determinants to reinforce or
weaken their mathematics performance [3], [8]. Students’ motivation to learn mathematics is built
based on their interest, self-efficacy and attributions [3]. In fact, students’ attitude towards
mathematics are influenced by their parents, teachers, teacher’s teaching method, peer groups,
society, level of self-confidence, motivation, previous experiences and teacher evaluation results
[9]. Hence, apart from the students’ personal interest and self-efficacy, teachers and parents play
an important role in supporting and motivating students by giving them an appropriate positive
reinforcement such as compliment and recognition. In school, teachers play a significant role and
having a great influence on a child’s development. Teachers’ attitude, enthusiasm, support and
confidence given to the students are the most significant factors influencing students’ attitude
towards mathematics [10]. A good teacher may change students’ negative attitude towards
mathematics to positive experience [11].

Other than interest, self-efficacy and attributions highlighted by Mayer [3], another important
motivation factor is usefulness. Students’ attitude towards mathematics is influenced by how
students think about the usefulness of mathematics in daily life [10]. Mathematics is important and
useful but students rarely see the usefulness of mathematics.

“...we often erroneously presuppose that we have engaged the
student’s learning commitment. But the student rarely sees
significance in the learning...The learning is meant to deal not with
the student’s problem....but with someone else’s” [12, p. 101].

Some students do not appreciate mathematics learning because they could not find meaningful
applications of mathematics in their daily lives, for instance how calculus is used in engineering
and finance; and how probability is used in actuary sciences, lucky draw and gambling. To
motivate students in mathematics learning, many efforts and innovations have been put forward in
recent years by integrating digital technology such as video or computer games into mathematics
education e.g. [13]-[15]. Game-based learning was found to produce positive affective learning
outcome such as self-efficacy and continuing motivation [2]. Nevertheless, successful
implementation of game-based learning requires a positive attitude and support from the students,
teachers and parents.

2.2 Learning with Educational Games

Educational games are motivationally driven as the learning content can be merged into the
motivating games to create a motivating learning environment [16]. Many studies have revealed
that students were positive towards use of educational games in learning and they normally
describe educational games as motivating [17]-[22], fun [18], [20], [23] and help to understand
complex subject [22]. From the students’ point of view, they may want to have something fun that
enabled them to play and learn at the same time. However, teachers may view it from a different
perspective.

Albeit all the positive impacts of educational games on learning, it is a fact that some issues
raised in adopting the technology need to be delivered. The educational games may not be
appealing to all students and they may not learn because distracted by the gameplay [1].
Furthermore, the educational games that enable learning may affect the nature of a game [1].
According to a study conducted by Becker [24], teachers were generally concerned about the
feasibility and practicality of educational games use for learning. In Becker’s study, the teachers
argued that they were burdened with a heavy workload, with no time to learn new technologies,
low computer proficiency, lack of confidence and knew of no suitable game that could be used to
teach effectively and even they found one, they may not know how to use it. The use of games in
learning is not feasible if teachers are not confident and positive about it. In fact, teachers’
acceptance on educational games was also influenced by students’ attitude towards use of
educational games in learning [19]. Whilst a lot of research has been done on digital game-based
learning, teachers were not inclined to find time to read those research finding in order to apply
those latest effective approach into their teaching [24]. Obviously, there may be a gap between the
two generations; students who are positive towards use of educational games in learning; and
teachers who are more conservative and reserved in trying out new ideas and innovations in their
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teaching. Some mathematics teachers may be resistant to change as they believe that there is no
possibility of using technology in teaching due to a large number of learning objectives to cover
[25]. A further study in Australia by Zevenbergen also revealed that senior people (i.e. older than
22 years old) tended to perceive mental computation and basic mathematics skills such as addition,
multiplication and subtraction as essential skills for work practices, but young people (i.e. 22
years old or less) were more reliant on the technology to undertake such computations [26]. Such
differences in perceptions between the senior and the young generation were also highlighted in
Prensky [27]. According to Prensky [27], digital immigrant teachers always think that their current
teaching approach is the only way to teach and that learning should not necessarily be designed as
fun. However, digital native students think and process information differently from their digital
immigrant teachers as they have grown up surrounded by and using technologies [27].

In recent years, the Malaysian Ministry of Education has introduced various information
technology initiatives (e.g. use of courseware, PowerPoint) into the teaching and learning at
secondary schools level, especially for science and mathematics. The initiative of digitizing
education has been contextualized within several national initiatives over the last 40 years [28].
However, educational games have not been formally used for teaching and learning of
mathematics at secondary schools level. Thus, it is worthwhile to explore Malaysian students’,
teachers’ and parents’ views for potential use of digital games in learning mathematics. Though
some earlier studies have been conducted in Malaysia [29], [30], most were related to quantitative
data or game development and there is lack of qualitative research such as through in-depth
personal interviewing. Furthermore, as technologies change rapidly, so does the mind-set of
people. Therefore, it would be meaningful to understand what students, teachers and parents think
about the use of digital games in mathematics learning in today’s changing education system.

3. Methodology

This was a qualitative study that involved interviews with students, teachers and parents in
exploring their views and opinions about mathematics and the use of technology in mathematics
education. Qualitative research can provide in depth and rich information about participants’
worldviews and their personal meanings, but its findings may not be readily generalized beyond
the local research participants because the research is typically based on small non-random sample
[31].

4.1 Participants

Qualitative interviews with students, teachers and parents were selected based on purposive
sampling. In fact, almost all qualitative research uses purposive sampling because random
sampling normally is usually not feasible [32]. In purposive sampling, “the researcher specifies the
characteristics of the population of interest and locates individuals with those characteristics” [31,
p. 239] and “select a sample they feel will yield the best understanding of what they are studying”
[32, p. 439]. To understand mathematics education and use of technology in mathematics
education, the most appropriate sample groups would be the students, mathematics teachers and
parents because they have the direct or indirect exposure to the mathematics education system in
schools.

In this study, three participants were recruited from each sample group, thus in total nine
participants were interviewed. In qualitative research, sample size also does not follow any
specific rule, and there is no exact sample size that is considered as appropriate or representative
[33]-[37] because the sample size depends on the purpose of research, what is useful and what can
be done given the available resources [35], [36]. This was a phenomenological piece of research
that studied an individual’s experience and perceptions. For such research, the recommended
sample size is at least six participants [38], [39]; five to 25 participants [40]; six to 10 participants
[37]. In fact, sample size in qualitative research should not be too small to make it difficult to
obtain saturation and not too large to make it difficult to conduct a deep analysis [41]. If the
amount of data required from each participant is rich and experiential (e.g. phenomenological
study), then fewer participants will be required to reach saturation [37].

Nine participants in this study were chosen based on a maximum variation sampling. Three
secondary students aged between 14 to 16 years old, whom ethnicities were Malay, Chinese and
Indian, each from three different primary school backgrounds — Chinese vernacular school, Tamil
vernacular school and national (Malay) school; three parents aged between 38 to 42 years old,
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whom ethnicities are Malay, Chinese and Indian — a PhD candidate, a clerk and a physicist; three
teachers with 11 to 24 years of teaching experience, teaching at - lower secondary (From 1 to
From 3), higher secondary (Form 4 to Form 5) and pre-university level (Form 6).

Though the sample size of nine could not be considered representative of the population,
information on demographic and other characteristics of the sample studied have been included so
that this study could be replicated with a similar sample in future to verify the results obtained
were not a one-time occurrence. Moreover, some qualitative researchers e.g. [42], [43] have used
small sample size as little as four. A review of the literature (i.e. 500 thousand doctorate
dissertations) by [44] has revealed that all of the phenomenological studies had at least six
participants, and 68% had five to 25 participants. Given the above arguments, the use of small
sample in a phenomenological study is strongly justifiable.

4.2 Interview Questions

There were three sets of interview questions for students, teachers and parents asking for views
and experiences in mathematics, computer, cell phone/ mobile phone, technological skill, gaming
and educational computer game. Each interview lasted for approximately 1 hour. All the
interviews were voice recorded with a permission sought from all the participants prior to the
interview sessions. Though the interviews were conducted in English, some participants
communicated in Mandarin or Malay because they felt more comfortable speaking in their mother
tongue. For this reason, interviews were initially conducted in English, but when participants
asked for further clarification using their mother tongue, further explanation would be given in
their mother tongue too.
The interview questions were structured in eight major themes:
1. Demographic information - respondents’ background (e.g. age).
2. Mathematics learning - students’ attitudes towards mathematics and issues related to
teaching and learning of mathematics.
3. Technology skill — proficiency and perception towards computer technologies.
4. Educational computer games - perceptions towards the use of computer games to learn
mathematics.
Some of the interesting findings are discussed in the following section.

4. Results and Discussion

Data collected from the interview sessions was analyzed and three major themes were identified:
mathematics learning, mathematics teaching and technology usage. The actual names of the
respondents were excluded and being replaced by pseudonym. It is an ethical responsibility to
protect the privacy of respondents and to assure confidentiality.

5.1 Mathematics Learning

5.1.1 Students dislike mathematics

All teachers interviewed claimed that students generally disliked mathematics. Two of the teachers
said,

“Generally, students do not view mathematics as an important

subject. Many students just study mathematics for the sake of

studying and for the sake of exam. They don’t see how mathematics

can be applied in their daily life.” (Teacher V)

“Most of the students do not like maths. For better students, when
they were in form 1, form 2 and form 3, when maths is straight
forward and simple, they said they are very interested. When they
come to form 4 and form 5 and the concepts are harder and they
have to think further, and more and more difficult, they will say they
don’t like maths anymore. They can score well, but they don’t really
like it.” (Teacher T)
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In view of that, a parent also mentioned that her children loved mathematics when it was easy
and they disliked mathematics when it was difficult. When we interviewed student S who was
currently in Form 4, she said she loved mathematics when she was in Form 1 to Form 3 because
she could score high marks. Now, she disliked mathematics because it was difficult and she failed
all mathematics exams.

Looking from a different perspective, the teachers felt that they were unable to capture the
interest of their students in mathematics. Students who were not interested in mathematics would
not work hard and refused to dig deeper to solve the mathematics problems [3]. Students generally
just use drill-and-practice to achieve good results. This group of students can be classified as
performance achievement oriented learners, in which they only learn what is needed to achieve
good performance [45]. Students may not be to blame for this conception if schools are exam-
oriented and most of the parents are highly concerned about grades.

This finding also supports the past literature in which as the students’ progress to higher
grades, mathematics becomes more abstract and difficult and their attitude toward mathematics
tend to be more negative due to their perceived difficulty in the topics learned [46], [47]. Students
will lose interest in mathematics if they do not have confidence and perceive themselves as lacking
in capability to solve mathematics problems successfully. Students’ motivation to learn
mathematics is influenced by their perceived capability and self-efficiency in mathematics
problem solving [3]. When students have perceived mathematics as a difficult subject, they will
perceive that they could not do well.

5.1.2 Students are weak in mathematics

When the teachers were asked, “Recently there has been general opinion that students are falling
behind in mathematics. What do you think about this?” all teachers had agreed to this statement.

“Yes, I agree with this view. | can see in my class as well. Students’

performance is generally dropped for every batch of students.

Generally, their skills and knowledge are poorer than the previous

year..My students have a simple and naive way to solve

mathematics problems. That is how they have been taught in the

school.” (Teacher V)

“I totally agree with you. | think students are weak in all subjects.
In the past, there was no Internet. Nowadays, students are blessed
with easy life. Technology is moving too fast and students are
always on the Internet. Thus, they have no motivation to study in the
class because they can access to various information on the
Internet. Or perhaps our teaching method is outdated...My students
are extremely weak in mathematics, only one or two hardworking
students in my class. They are weak in basic mathematics and they
can’t even master the multiplication table.” (Teacher W)

“It is very true. Partly because of reduced content of teaching
syllabus and examination standard. Parents and teachers are
focused to teach students to pass well. A lot of drillings are done so
that they know how to do the questions or methods in examination
pattern...Students are not motivated to think as long as they can get
the answer...My students can’t even do simple addition, subtraction,
multiplication and division...The policy is teaching science and
mathematics in English, but not all students are proficient in
English. A lot of teachers are not efficient in English, so they are
not using English to teach.” (Teacher T)
In this section, the teachers have revealed a few common issues in mathematics education —
(a) poor basic numeracy skills (e.g. can’t even do simple addition, subtraction, multiplication and
division); (b) lack of metacognitive skills (e.g. simple and naive way to solve mathematics
problems); (c) learning for the sake of exams (e.g. not motivated to think as long as they can get
the answer); (d) digital native students (e.g. no motivation to study - are always on the Internet).
The teachers have placed a strong emphasis on students’ basic numeracy and metacognitive
skills. This finding is supported by [26] that many teachers are still emphasizing the importance of
basic computation, and by [3] that metacognitive skills are required to solve non-routine
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mathematics problems. Though students are claimed to have weak mathematical skills, students
are not solely to be blamed. The learning environment itself has basically changed and many
mathematics computations that previously required tedious manual computation can now be
calculated using spreadsheets or a scientific calculator in a few seconds with a few clicks or button
presses.

The teachers are also aware of the external factors such as the impact of technology
advancement and the enforcement of policy at national level. The reduced content syllabus and
low standard of examination success at national level in Malaysia have weakened the countries’
performance in international comparisons as portrayed in TIMSS [48] and PISA [49].
Unfortunately, many were not aware that Malaysia had suffered a decline. For instance, all the
parents interviewed in this study looked puzzled or said “I don’t know about this” when the same
question was asked.

Looking from the students’ point of view, that they are weak in mathematics may be due to
their disinterest in mathematics. Negative attitudes towards mathematics may cause a failure to
learn appropriate mathematical skills [9], [47]. Furthermore, low proficiency in the language of
communication (e.g. English) would give some negative impact on the quality of teaching and
learning.

5.2 Mathematics Teaching
5.2.1 Teachers use different ways to motivate students

When the teachers were asked the question “how do you motivate your students to learn, do you
use any tricks to make the lesson easier and fun for the students?” they have given some
interesting responses. For example:

“My students always come to class without pen or pencil. So, | will

conduct questions and answering sessions, and give pencil, pen and

ruler as rewards. But, most of the time, they will lose all the

stationaries on the next day. So it is quite useless.” (Teacher W)

“I will use colour chalk to show different steps and different things.
I try to help students to remember certain thing. Remember teaching
the quadrant - all, sine, tangent and cosine (or kosinus in Malay
language). Asking students to memorize all quadrants is very
difficult. I grew up in Sibu, so they say ‘all sibu tauke’. When | come
to here, the teacher said ‘add sugar to coffee’. It is very easy to
remember. Then one of my students said ‘all science teachers
crazy”. These are the things to make the lesson interesting. | also
use all my body, my hand and my hair. If I can help them, I don’t
mind. | remember one topic when | teach straight line. They can’t
remember what is vertical and horizontal line? So | have to use my
hand. My student said Ultraman and they laugh.” (Teacher T)

In this section, the teachers have explained how they use different approaches to make the
lessons more fun and interesting for students to learn. It can be seen that teachers here report the
students are not internally motivated to learn mathematics and the teachers have been trying their
best to gain their interest. This group of students are dependent learners that rely on external
motivation for learning [50], [51]. Motivation is an important affective component in mathematics
learning. Motivation creates a strong participation in learning, thus satisfying innate needs
increases efficient learning [50].

5.2.2 Chalk-and-talk is the best teaching method

Generally, all the mathematics teachers reported they were using a form of a “chalk-and-talk”
exposition/explanation method because they felt that it was the best teaching method for
mathematics. Digital immigrant teachers normally perceive their teaching approach as the only
way to teach [27]. However, they did report that they did utilize group discussions and the use of
computers in teaching, albeit irregularly. Teacher T and teacher W claimed that the use computer
in teaching was not effective.
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“Most of the time I use chalk and talk. But | encourage students to
use collaborative methods among themselves so that they can ask
each other question and they can brainstorm among themselves. If
the topics | teach use a lot of diagrams, shapes and spaces, | may
use PowerPoint or Geometer’s Sketchpad to show how changes
take place with animations. But for straightforward topic like
algebra, I just use chalk and talk...Tell you the truth, whenever we
let students learn using technologies like computer, they will find it
very fun. Somehow it is zero effective. The students just want to have
something fun.” (Teacher T)

“I mostly use chalk and talk. | seldom use group discussion. | did
use teaching aids but it was in the past. | seldom use the
mathematics courseware provided by the Malaysian Ministry of
Education because | think it is useless and not effective at all. |
think chalk and talk is still the most effective method.” (Teacher W)

Arguments made by teacher W and teacher T coincided with a study [52] in which it was
found that the use of computer technologies can motivate students to learn mathematics but it may
not improve their cognitive skills. Even though all three teachers did use computer technologies in
teaching in some way, they still preferred traditional chalk-and-talk methods, which they claimed
to be the best instruction method. One of the students claimed that he was unhappy with his
teacher’s teaching approach.

“Actually my maths teacher just talks and gives us exercise. In
school, we are not learning actually. The teachers just talk...talk
and give us homework. May be just a shame for them. My teachers
always late for 20 minutes to class. | swear. When | ask question,
teacher just ask me to sit down. He just gives us homework a lot.”
(Student N)

Apparently, the traditional chalk-and-talk teaching method, drilling exercise and passive
learning were not favored by student N. He even claimed that he did not learn anything at school.
In fact, this is a serious problem that should be looked into seriously. Although we have no
evidence of learning, we do here have evidence of a clash of perception. From the digital native
students’ point of view, their digital immigrant teachers are the ones making the education not
worth paying attention to [27].

5.3 Technology Usage

5.3.1 Parents focus on interpersonal communication instead of on computer

From the parents’ interviews, it was found that all of them do not support being fully reliant on
computer games or technology for learning. In their opinion, computer technologies can only serve
as supplement or as a support to traditional classroom teaching. For the parents, education is not
about learning something using technology. What they feel more important for child development
is the interpersonal or social communication between the teacher and the students. It is very
interesting to observe the parents’ conservative views against current thinking within education.
For example:

“For TV, only children educational programme less than one hour

per day is allowed. More than that, it will destroy the child’s

development for sure. TV is only important for language and

nothing else. But, you must sit together with them, watch together

and you talk, then it will be useful. But if you are not there and let

them watch for hours, then it is useless. For computer - totally no. |

don’t think they need computer. They need more social interaction. |

am very strict. Even if my children use my iPad, only 30 minutes

and I will sit together with them.” (Parent R)

“I won'’t object the school to teach computer to my child, but I
won't take the initiative to teach him computer. | think learn typing
is okay, but not game. I don’t support the use of animation or games
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for teaching. A good teacher should spend more time communicate
with the students, but not through the computer. The problem with
education nowadays is the lack of communication between students
and teacher. If teacher spend more time with the students to answer
their queries, many students will perform well.” (Parent T)

Apparently, parent R and parent T have their conservative views toward education but they do
have their respective rationale for their child upbringing. Indirectly, they may view their teenage
child as not matured and that they are vulnerable in thinking and behavior. Teenagers are more
likely than adults to use computer and they might form ““electronic friendships" with the computer,
instead of real friendships with humans being, deterring the real life interpersonal skills [53]. Some
experts raised their concern of teenagers who spend so much time interacting on social network
and mobile phones might fail to develop the essential social communication skills and being less
confident in the intra-personal interactions [54]. Being educated parents, they seemed to be aware
of this problem. Parents play a major role in controlling the children’s access to a computer and
the Internet, to make sure that they do not misuse the technologies. Past research has also indicated
that socio-economically advantaged students are unlikely to access online games due to more strict
parental supervision [55].

Parents may have their conservative views towards education with the fact that teenagers are
still in the process of development. The children need proper guidance in differentiating between
the good and the bad because parents have more life experience, wisdom and knowledge that
children do not have. Their perceptions and ways of upbringing the children are not an unusual
practice in the conservative Asian culture. In Asian families, parents and elders wield greater
authority, and the parenting role has been labelled as excessively strict [56].

The parents also believed that digital technology is the cause of anti-social behavior in
children. However, it is argued that teenagers who spend a lot of time on a computer or the
Internet are not “addicted to the technology”, but they are engaged with their friends [57].
Similarly, teenagers who constantly communicate online (e.g. email, Facebook, Skype, etc.) are
not antisocial, but rather they are preparing themselves with the essential communication skills
required for their future adulthood at work [57] — a future which will be potentially very different
to the present day in which adults live. In fact, a study conducted in Malaysia showed that playing
computer games at school could actually develop social communication skills among the students
[30].

5.3.2 Children love everything on computer

One interesting point given by parent S, she said:

“My children only use computer for fun and they think computer is
only used for entertainment because they never used computer at
school. My first son, when | asked him to do fraction, if he doesn’t
know how to do, he will google it and watch the YouTube. If you just
write on the paper, he is not interested. My third child, he has bored
with his ABC book. Computer is very important. Sometimes, | will
switch on the computer and teach them on the computer. They will
be excited.”

In fact, all the teachers and parents agreed that students/children love computer and they were
only good at using computer for entertainment — Facebook, YouTube, Twitter, Instagram, digital
games etc. However, the students/children might not be good in searching for academic
information and using the application software such as word processor and spreadsheet. This was
an interesting contrast - when the students were asked a similar question, student N and student V
gave a dissimilar view.

“I think I'm good in everything about computer but I'm weak in
finding document on the Internet. Young teachers are equally good
as me. Old teacher, I am better.” (Student N)

“Some teachers are better. Some teachers are bad. My maths
teacher, science teacher and computer teacher, they all are still
bachelors, not married yet, between 25 and 35. So, they are better
than me. But my Tamil teacher is old, more than 40. She is not
good.” (Student V)
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The students mentioned that young teachers were proficient in Information Communications
Technology (ICT) and were more knowledgeable than the students. In contrast, old teachers were
not proficient in ICT and were less knowledgeable than the students. Due to curiosity, we asked
further - who are the old teachers? And who are the young teachers? The students have a similar
justification in which, teachers in their 20s and 30s are considered young; teachers above 40 years
old are considered old. Student V even mentioned that she justified this based on the types of
mobile phone used by the teachers:

“My maths teacher, science teacher and computer teacher are so
into social media and always with their phone. They use
smartphone, so they are young teacher. Okay la... I think they are
better than me in computer. My Tamil teacher is not like that. She
has kids. She doesn’t into social media and her phone also button
phone. She is just like my dad. She is old.” (Student V)

When clarified further with student V, she said she perceived teachers who used smartphone
were young teachers and those who used normal cell phone were old teachers. It is very interesting
to see different logical thinking approaches used by adult parents and teachers versus teenage
students. Adults make an assumption and justify their claims based on what they see and observe
of the teenage students in their daily activities. All of the teachers and parents interviewed had the
same idea that students were mostly good at using computers for entertainment. But when it came
to the use of computers for academic or work purposes such as searching for information and the
use of Excel and PowerPoint, students may not actually be able to use the software properly. A
study conducted in Hong Kong showed that students had better technological skills related to
social features, entertainment and advanced web or mobile features, whereas teachers had better
technological skills related to work and simple web or computer functions such as use of search
engine, online dictionaries, e-journal and creating presentation [58]. The teachers in their study
also reported possessing more expensive and sophisticated technology devices [58].

Students have a simpler logic, in which they justify teachers’ proficiency with computer as
being based on their age and the mobile phone they used. The present study seemed to show a gap
between students’ and teachers’ actual technological skills as perceived by each of the group. If
mathematics computer games are to be introduced for classroom learning, teachers may
underestimate students’ capability in using the computers, and learning from their engagement
with a perception that students are only good at technological skills related to entertainment.
Similarly, students may also underestimate teachers’ expertise in using computers, having a
perception that old teachers are outdated. Those perceptions could be true, but both students and
teachers may not aware of their own weaknesses. Consequently, introducing mathematics
computer games for classroom teaching is a great challenge as both students and teachers are not
prepared and equipped with essential technological skills.

5.3.3 Positive view on usage of mathematics computer games

From the interviews, we found that students were excited and positive about the idea of using
computer games to learn mathematics in the classroom. However, when they were asked, “Could
you name a few educational computer games that you know?”, all the students seemed to be
unfamiliar and not actively engaged with educational games.

“I'don’t know” (Student S)

“Pokemon...” (Student N)

“If I type maths game in Google, I can find” (Student V)

It is not surprising that students are not familiar with educational computer games because
they have limited access to a computer. For instance, student S had access to a computer once a
week and for student N and V, they had access to computer 2 to 3 times per month. This is not
surprising due to strict parental supervision and all their parents are highly educated (i.e. at least
with a bachelor degree). When the students were asked, “Would you recommend the use of
computer games to learn mathematics in the school? ” they said:

“Definitely yes. I think is good. It will make us more interested in
learning because some of my friends are weak and have no
intention to learn. But using games the students will get interested”
(Student N)
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“Yes, I think students will pay more attention. They will like it. For
me ah.... if | need to study maths during afternoon time, | never
study. Cannot enter my brain. May be for afternoon session, people
normally have problem. Game is better because computer room got
aircon.” (Student V)

The students’ response to game-based learning was positive. However, the teachers and
parents had a contradictory view. They mentioned that computer games could only serve as
supporting learning objects. Teachers mentioned that traditional classroom teaching was still
necessary because they believed that not all topics in mathematics can be taught using computer
games, for example calculus integration and exponential functions. However, they are skeptical
with the idea of using a computer game for mathematics teaching due to a lack of facilities and
computers in the schools.

Students focus on their affective aspect towards learning in which how they feel, whether it is
fun or boring. Conversely, teachers and parents focus on the feasibility and effectiveness of
learning with mathematics computer game, but they do not view learning as something that should
be fun. According to Thiagarajan as cited in [59], many people are resistant to making learning fun
because for them, learning should be a painful experience. For the teachers and parents, they focus
more on the importance of cognitive and metacognitive development in mathematics problem
solving rather than the affective aspect and hence see the two as disconnected. However, much
research on mathematical problem solving sees the two as interconnected domains.

5.3.4 Modern technologies distract students’ concentration

Parent T pointed out an interesting point on “concentration”. When he was asked the question “In

digital games, do you think you learn concentration skill?”” He said:
“Games cause more distraction than concentration. No doubt that
playing games requires concentration, but actually kids are
attracted to the animated and dynamic displays. For kids who play
games, if you ask them to read a book, they hardly can sit down and
concentrate because the book is static. Kids are only attracted to
something for five seconds and if the thing doesn’t change after five
seconds, they won 't concentrate anymore. That is why in daily life,
these kids are very impatient and can’t wait for someone even for
few minutes. Actually their brain and psychology are disturbed and
they have no peace of mind. 7 don’t encourage children to watch TV
or play games at all.”

This is an interesting idea. An earlier study in Malaysia reported that students who spent more
time on digital technologies were more vulnerable to psychological disturbances [60]. Other
research also indicated that multitasking with digital technologies could be harmful to students
[61]. However, it should not be assumed that students who are multitasking cannot concentrate
[62]. According to Prensky [27], digital natives are used to receiving fast information and are good
at multitasking (e.g. simultaneously doing homework, using Google, Facebooking friends,
listening to music), but these skills received little appreciation from the digital immigrants.
Obviously, there is a generation gap between the students and parents or teachers.

5. Conclusion

This study was part of a larger project researching how computer games might support
mathematics teaching and learning. From this part of the study, all sample groups were found to
have a common view that simple and easy mathematics was favorable by students. When students
progress to higher grades, they tend to be more negative because mathematics is getting harder and
abstract. Apart from that, teachers revealed the students’ disinterest in mathematics had led to the
culture of learning for the sake of exams. Apparently, this finding has shown that students are lack
of motivation to learn mathematics. In this case, the use of computer games could offer an
alternative pedagogy to instigate motivation in the students. The students were supportive and
positive towards the use of computer games in learning because they wanted to be actively
involved and to have fun. Apparently, children live in the present and the instant experience is
more important to them. Adults however have a conception of the future. The teachers and parents
perceived the use of chalk-and-talk as the best teaching approach. The parents recognized personal
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communication and socialization as a significant component in learning. Apparently, these
teachers and parents are dubious about technological use in education.

An obvious gap exists between the emphasis of conservative teachers who presumed chalk-
and-talk to be the most effective teaching approach, and the technologically savvy students that
expected learning to be fun and exciting. Several studies conducted in Malaysia also revealed that
students were positive towards the use of computer games in learning [29], [30], [63]-[66]. This
study also seems to have exposed to conflict between pro-technology students and the conservative
parents, in which they controlled and limited students’ access to technology in the cultures and
practices at home. The findings of this study coincide with [24], [67] that teachers and parents are
reluctant to support digital game-based learning.

The existence of controversy is inevitable in any educational research. It is indeed crucial to
provide the best possible outcomes for all the parties concerned. Since students have a strong
affinity for computer technologies, computer games could be employed in mathematics education.
As recommended by the teachers and parents, digital technologies at best a possible additional
complementary feature. In view of that, combination of chalk-and-talk and computer games is
alleged to be the best approach to digital game-based learning. The conventional classroom
teaching should be retained to deliver the major learning content, and computer games can be
employed trivially whenever deemed to be appropriate for the topics learned. Computer games act
only as supporting learning tools to complement and enhance the learning processes. It should be
noted that computer games should not be adopted blindly into the classroom learning. It defeats
the purpose of learning with technology if the existing learning practices (e.g. drill-and-practice)
are pushed into the technology as the learning outcomes would be the same. Technology should be
used as a means to achieve better educational goals such as constructivism or situated learning. In
this instance, the role of teachers should not be diminished and undermined. In the event where the
computer facilities are not available in schools, the embodied learning theories of computer games
could be employed, and this would be a suggestion for future research. Computer games are
embedded with many good learning theories because they are motivating and engaging [68].
Identification of good learning theories (e.g. constructivism, situated learning and experiential
learning) in computer games could be used in the mathematics classroom for improvement.
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