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Abstract—Under the new Curriculum for Excellence (CfE),
teachers at schools across Scotland are encouraged to use
constructivist learning approaches that promote challenge
and enjoyment in learning. One of them is through the use
of games-based learning (GBL) technologies in classroom
education, where the students are not only expected to learn
by playing computer games, but also creating computer
games. Two teacher surveys were conducted across primary
schools in two separate regions in the West of Scotland to
identify how GBL is being implemented within primary
schools. The results showed that the use of GBL, especially
the game making approach, was very limited. Following the
surveys, several school-based field works were conducted to
identify and compare the learning experience and outcomes
from the teachers’ and students’ perspectives when using
GBL and non-GBL (the traditional) approaches. This paper
summarizes the result of one case study conducted at one
primary school in Scotland. The participants were the
teacher and her students in Primary 4 level. They were ex-
posed to learning times tables using two different approach-
es, one using computer games and the other one without the
use of computer games. The findings have shown that the
learning outcome is slightly better when using computer
games. However, in terms of the learning experience, the
teacher’s pedagogical style has a great influence on the stu-
dents’ preferences and enjoyment in learning for both ap-
proaches. Overall, the findings have strengthened the fact
that using computer games does not eliminate the role of the
teacher. To maximize the potential of a GBL approach,
more training and exposure to GBL are needed to help the
teachers increase their understanding and capacity in using
this approach. With proper support from the teacher, GBL
can make learning more engaging, provide better learning
outcomes and make the process of learning less tedious.

Index Terms—Computers for education; games based learn-
ing;; human computer interaction; teacher and students
experience

[. INTRODUCTION

In Scotland, the Scottish Government has made radical
changes in its education policy by introducing a new cur-
riculum known as Curriculum for Excellence (CfE). This
transformation of education in Scotland aims to provide a
coherent, more flexible and enriched curriculum from
nursery up to Secondary level. The aims are to prepare
young people for an ever changing world and nurture
them to be successful learners, confident individuals, re-
sponsible citizens and effective contributors. Unlike the
previous curriculum, CfE focuses more on context rather

than content with the child at the centre of the learning
process to achieve optimum engagement. This new cur-
riculum promotes active learning, by encouraging young
people to think, question, research and work together ra-
ther than being passively fed information as in a tradition-
al learning approach such as lectures and classroom in-
struction. One of the teaching approaches emphasized
under this new curriculum is games-based learning (GBL)
because it can promote challenge and enjoyment in chil-
dren's learning. Within the CfE, GBL is used not only
through playing game, but also pupils are encouraged to
create games, which is listed as one of the experiences and
outcomes to be achieved at primary school level. To pro-
mote the use of GBL for teaching and learning, a GBL
initiative called The Consolarium is set up to provide the
platform for the teachers across Scotland to explore a
range of computer games and game making tools and
share their experience on how the appropriate use of com-
puter games can have a positive impact on teaching and
learning. In addition, it can also offer training and tech-
nical support and loan a range of game based resources
that include games and consoles for example, Nintendo
Wii, Nintendo DS, Sony PS3 and Xbox 360. It is claimed
that a range of games-based technologies are now being
used in classrooms throughout Scotland to help make
teaching and learning experiences challenging, demanding
and appealing.

A. Definition and learning theory supporting GBL

According to Tang, Hanneghan and El Rhalibi [1],
GBL is an innovative learning approach derived from the
use of computer games that possess educational value or
different kinds of software applications that use games for
learning and education purposes such as learning support,
teaching enhancement, assessment and evaluation of
learners. Kafai [2] discussed two perspectives of learning
namely instructionist and constructionist with respects to
games for learning. Most educational game such as Math
Blaster is developed on instructionist theory and embed-
ded school-like exercises in a computer game. In learning
through game play using this instructional game, all ac-
tions in the game play are aimed at transmitting
knowledge to the student. By applying this approach, the
learner (player) is regarded as “the passive recipient of
instruction” [3].

In contrast, constructionism regards learning as a pro-
cess in which the learner actively constructs his or her
knowledge by interacting with the subject matter. The
constructionist perspective puts game making/design in
the hands of children to encourage knowledge-in-use
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through developing physical or digital objects [4]. In the
game making approach, the role of the computer, in this
case the game creation tool, is to support such an activity
by providing an appropriate environment. Constructivist
learning involves students drawing their own conclusions
through creative experimentation and the making of social
objects. Kafai [2] suggested that constructionists have
focused their efforts on providing students with greater
opportunities to construct their own games and to con-
struct new relationships with knowledge in the process,
rather than embedding ‘lessons’ directly in games.

B.  Research on GBL

1) Learning through game play

Johnson [5] cited in [6] viewed learning by playing
games as a process of constant practice and interaction in
progressively more challenging tasks through which play-
ers gradually reveal underlying sets and systems of rules.
The players are engaged in a learning activity through
narrative or storylines of the game they are playing. Re-
search on the potential of using games in formal education
is showing promising results. Among the findings of these
studies are game playing can increase motivation and en-
gagement with learning [7], support the development of
strategic thinking, communication, negotiation, data han-
dling [8], help in understanding between content, process
and context of a subject matter [9] and trigger deep learn-
ing [10].

An example of research on game play in Scotland is the
study conducted by Robertson and Miller [11] involving
634 primary 6 children (approximately ages 9-11) in 32
schools across Scotland using Nintendo’s Dr Kawashi-
ma’s Brain training. The study found at least 50% im-
provement in children’s computational accuracy school
based field work approach was used after playing the
game for 10 weeks.

2) Learning through game making

The idea of learning through game making was initiated
by Papert [12] where students learning mathematics used
a programming tool called Logo to tell a ‘turtle’ (essen-
tially a robot with a pen) what to do by using mathemati-
cally programmed directions. Papert argued that learning
is most effective when part of an activity the learner expe-
riences as constructing a meaningful product. Findings
from research on game making point out some benefits
such as enhancing problem solving skills [13], fostering
creativity [14] and ability to learn programming skills
[15].

An example of research on game making in Scotland
within the context of CfE is presented in [16]. This paper
presents qualitative results from an eight week exploratory
field study in which a class of ten year olds made their
own computer games using Neverwinter Nights software.
The results show that game making provides a range of
opportunities for successful learning to occur such as the
children in this study were motivated and enthusiastic;
they showed determination to achieve and were able to
learn collaboratively and alone; and they also showed evi-
dence of being able to link and apply their learning to new
situations.

II. THE STUDY

This research investigates how GBL is being used at
primary schools in Scotland within the CfE. First, to
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gauge the current implementation of this approach, two
online teacher surveys were conducted across two separate
regions in the west of Scotland. The links to the surveys
were distributed to a total of 205 primary schools and 104
teachers participated in the survey. Overall, these surveys
have found that the use of GBL for teaching within the
CfE is still limited. The most popular approach to GBL is
learning by playing computer games while only a minority
of teachers use learning by game making. The main moti-
vation for the teachers to use GBL was because the stu-
dents enjoyed using computer games. Despite positive
attitudes towards GBL, teachers lack of skills and training
in using this approach limits their capacity and confidence
in using this approach. Detail findings of the surveys are
discussed in [17] and [18].

The next stage is to explore the experience and out-
comes of using GBL approach from both teacher and stu-
dents’ perspective and to compare the findings with the
non-GBL approach. For this purpose, a case study ap-
proach was selected to answer the following research
questions:

a) How confident is the teacher in using GBL as the
teaching approach?

b) How do the students respond-are they motivated and
engaged during the class?

¢) What are the learning outcomes and how are they
assessed?

From the previous surveys, teachers with experience in
using GBL approach were identified and approached. Af-
ter some discussions with the teachers who have volun-
teered to participate in this research, only two teachers
from two different schools were chosen for the field work
case study. The selection was based on the suitability of
time and school location and the use of GBL approach
within the selected school term. Both selected teachers
have used GBL approach for teaching before but using
different tools (i.e. one teacher used online games and the
other used console games). In the following sections, this
paper will discuss in detail one of the conducted case
study involving only one of the teacher and one scenario.

III. CASE STUDY DETAIL

A. Data Collection
1) Participant

The main participants of this case study were the teach-
er and the students. The teacher was a female teacher aged
between 41-50 years old. She has been using GBL for
teaching for few years mostly for learning support such as
using some games from Education City Website with the
Primary 4-6 students. Although she was happy in using
the approach and admitted that the students really enjoyed
it, she has never used computer games as the main ap-
proach in teaching a topic and was quite skeptical in the
potential.

The students were 28 (13M, 15F) Primary 4 students
aged between (7-8 years old), from mixed ethnicity back-
ground. The teacher has known the student quite well and
has noted that they were mostly less able students that
need a lot of supports from the teacher.

2) Procedure

At the beginning of the Term 3 of 2011/2012, the re-
searcher met with the teacher to discuss the teaching plan
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and select some sessions throughout the term for observa-
tion. All the sessions were conducted in a computer lab,
which was divided into two areas next to each other. One
area was equipped with 18 individual PCs and the other
area was equipped with 1 smart board and several tables
and chairs arranged in groups. Prior to the start of data
collection, the researcher joined the teachers in some clas-
ses to get familiar with the student and establish rapport.

3) Methods and Instruments

Detail methods and instruments used for the data col-
lection are presented below:

1. Pre-test and Post-test: The test questions were pre-
pared by the teacher and were given to the student at the
beginning and the end of every session.

2. Observation: During the selected session, the re-
searcher observed the classroom environment and take
note on the students’ engagement on the task. There was
no video recording to be made as it requires written con-
sent from the parent. If any of the parents does not give
consent, it will be a problem because the observation was
done during normal class hour which would involve all
students in the class.

3. Log sheet: At the end of each session, the student
were given a log sheet to complete where they were re-
quired to state what they think they have learnt, did they
enjoy the class and why, and also whether they want to do
the activity again next time. To rate the enjoyment, the
students were requested to state whether they have en-
joyed the class or not using the fun measurement toolkit
shown in Fig. 1. If they have enjoyed the class, they were
to circle the smileys to rate their enjoyment. The more
smileys circled, the higher the enjoyment rating.

Another version of the fun measurement toolkit used
was shown in Fig. 2, which was a modified version of The
Fun Semantic Differential Scale (FSDS) [19]. Two ver-
sions of fun measurement toolkits were used because the
students involved in this research were quite young,
around 7-8 years old. By using two different measure-
ments, the results can be compared and it would be possi-
ble to find out which toolkit is more suitable for that age
group and reduce the risk of using the unsuitable toolkit.
However, only one version was used at a time with the
second version only used at a later stage of the observa-
tion.

The teacher was also given a log sheet at the end of the
session to know how she thought the lessons went and
how she felt the children in the class performed in these
lessons. The input from the log sheets were compared to
the notes from researcher’s observation to ensure con-
sistency and reliability.

4. Interview: Few students were identified with the help
from the teacher to capture their views and challenges in

How do vou feel now?

J Bored

JDon’t know

using GBL and non-GBL for learning. The interview was
carried out randomly and informally at the end of any ses-
sion. Interviews with the teacher were also conducted ran-
domly through out the term to evaluate teachers’ opinions
and expectations on the learning topic. The findings were
compared with the teaching log sheet collected at the end
of each class to identify any gap/ inconsistencies.

All submissions at the end of each activity and assess-
ments record prepared by the teacher through out the term
were collected and analyzed to evaluate the students’ pro-
gress and learning outcomes using GBL and non-GBL
approaches.

B.  Scenario background and session arrangement

The subject involved for this class was Mathematics
with the topic times tables involving 1-7 times tables. The
learning objective was that the children should be able to
use their times tables to solve Mathematics problems. The
experience and outcomes according to the CfE guideline
in Numeracy and Mathematics that suit this objective is
given in Table I.

As the GBL approach required the use of computers, it
was decided that the sessions were to be conducted at the
computer laboratory. There were only 18 computers in the
lab, which was not sufficient for all 28 students in the
class. For that reason, the students were divided into two
groups with group A consisting of 14 students (7M, 7F)
and group B consisting of 14 students (6M, 8F). Initially,
there were eight one-hour sessions identified throughout
the term. However, due to unavoidable circumstances,
only six sessions were observed. The first four sessions
ran consecutively every week, and then they had a two
weeks break

Did you enjoy the class today?
No ®

Yess© © © © ©

Figure 1. The Fun toolkit to measure fun version 1.

TABLE L.
THE EXPERIENCE AND OUTCOMES ACCORDING TO THE CFE GUIDE-
LINES.
Curriculum .
Area Experience and Outcomes Code

Numeracy and|I can use multiplication when solv-|MNU 1-03a
Mathematics  |ing problems, making best use of]
the mental strategies and written
skills T have developed.

1 Excited

1 Happv

Figure 2. The Fun Semantic Differential Scale (FSDS) to measure fun version 2.
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before having another two sessions in two consecu- * the game is built to load quickly, is visually appealing
tive weeks. In each session, one group learnt using the and fun, and runs on average specification computers;
GBL approach while the other group learnt using the

) * the game is trademark free and copyright clear.
non-GBL approach. The learning approach for each

group was reversed every session and this arrangement During the game making activity, the students were ex-
continued for the whole six sessions. This arrangement  pected to create questions with answer choices using a given
was adopted to give a fair chance for each group to ex-  template. In general, the game template has been modified to
plore both approaches and to give feedback and prefer-  include two levels. The first level, the students were ex-
ence on both approaches at the end of the term. As there ~ pected to create some straightforward multiplication ques-
were two groups involved in one session, a teacher as-  tions and give a set of answer selection, with one correct

sistant was invited to help the teacher with one of the =~ answer among them. In the next level, the question were in
groups together with the researcher. In the first four  the form of problem solving where the students were ex-
sessions, the teacher handled the non-GBL group, while  pected to create a problem that needs multiplication and also
the teacher assistant and the researcher handled the  provide a set of answer selection. Fig 3. shows some snap-
GBL group. After that, the role was reversed. This ar-  shots of the game template showing level 1 and level 2 ques-
rangement was used so that each group would have the  tion example.

chance to learn using GBL and non-GBL approaches

with the teacher and the teacher also had the chance to TABLE I
experience and give feedback on both approaches. Ta- GROUP ARRANGEMENT THROUGH OUT THE TERM.
ble II gives the arrangement for each group for the six Session
sessions. 1 2 3 4 5 6

The session structure is shown in Table III. In each Group S

. . on-
session, before the 1es§0n began, the students were giv- N GaL | gL | Nom | g | Nom | p
en a pre test for 10 minutes. Then each student will get GBL GBL
into their group and learp using thfe selected approach B GBL | Nen— | Gpp | Nen | g | Non-
for that group for 30 minutes. This was followed by GBL GBL GBL
another 10 minutes of post test. About 5 minutes were Teacher Non-GBL group GBL group
p
reserved at the start of the class for setting up the com-
puter and 5 minutes at the end of the class for discus- TABLE II1.
sion. The pre test and post test questions were prepared SESSION STRUCTURE.
by the teacher and consist of a series of times tables to Ti —
N N ime Activity

complete. For the first three sessions, the test consisted JR—— Sett o .
of 30 questions from 2 to 6 times tables. For the rest ml.nu e ctiing up Tic computer
three sessions, the test was upgraded to include 7 times 10 minutes Pre-test
tables, giving a total of 36 questions. 30 minutes Learning using GBL/non GBL

The details of the GBL and non-GBL approach are 10 minutes Post-test
discussed below. 5 minutes Discussion/ Completing the log

1) GBL approach Total=60 minutes

Two GBL approaches were selected for this scenario.
The first one was learning through game play. For this
purpose, the student practiced their times tables by play-
ing interactive times tables games that are available on a
Math  Zone website (http://www.woodlands-
junior.kent.sch.uk/maths/timestable/interactive.htm).
There were about 30 interactive games to choose from
and all the games were for single player.

The second one was learning through game making.
The students and teacher had never tried game making
before and were not familiar with any game making
software. To investigate the response of students and
teacher to game making, it was decided to use a simple

game, developed using power point called Space De- Next Question..
. . . Adam collect 1 book at school every day. After 4
coder, which is available for download at days, how many books Adam has collected?

uncw.edu/EdGames website. The Space Decoder game
is a simple space based drill and practice game for sin-
gle player. The power point game was selected because:

* both teachers and students were familiar with the
power point software;
* the game template is available for download and

can be used immediately for editing and playing
without the need to install new software;

Figure 3. Snapshots of the game template
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As game making was something new to both the
teacher and students, it was not made compulsory for
the students to try it during the GBL session. During the
GBL learning approach, the students were required to
play the game on the website. The researcher will then
approach some students and ask them if they would like
to try making their own game. If they agreed, then the
researcher will show them the space decoder game and
give some explanation on how to modify the questions
and answer in the game using the template. After that it
was left to the students to make their own game them-
selves. At the end of the session, all games produced by
the students were saved according to the date for evalu-
ation.

2) Non-GBL approach

The non-GBL approach used the traditional approach
to learning times tables. In the first four sessions, the
students practiced times tables together with the teacher
through active learning and peer tutoring. Example of
activities included testing each other by writing on each
other’s back, quiz where the teacher give an answer and
the students come out with a question and chanting the
tables where one student give the question and the other
give the answer. For the last two sessions, only peer
tutoring were used as the teacher was in charged of the
GBL group.

IV. FINDINGS

A. Teaching/Learning Experience

1) Teacher

Based on the observations, the teacher was very mo-
tivated during the first four sessions when handling the
non-GBL approach group. The teacher noted that the
students were more manageable as it was just half the
original class and they were located together within a
small area. The teacher seemed to enjoy practicing
times tables with the students, asking questions and
interacting with them. However, occasionally, the
teacher was quite distracted when students from the
other group interrupted when having problems with
other students or with the computers. During the last
two sessions, the teacher took over the GBL approach
group. It was observed that the teacher was not as moti-
vated as in the previous approach. The students were
dispersed across a larger area of the classroom and en-
gaged with the computer. The teacher seemed to be less
involved with the students, allowing them to work on
their own without much interaction or teaching. In addi-
tion, as it was the final two weeks before the term end,
the teacher seemed to be quite busy with other school
activity and there were some interruptions from outside
the class that needed the teacher’s attention.

From the interviews and log, the teacher preferred the
non-GBL approach for teaching times tables because
she enjoyed teaching in smaller groups and directly
delivering the teaching rather that using the computer to
deliver it. She felt that non-GBL was easier as she can
adopt her teaching according to students’ needs and
have direct interaction with them. The teacher preferred
to use GBL purely as learning support within a short
time, for example to summarize a topic and to quickly
check students’ understanding at the end of a lesson.
She did not like the idea of spending a lot of time on the
computer because she thought it was not good for social

development. She believed that the computer can be a very
useful tool but it is very addictive and can be harmful if it is
not used for the right purpose. She strongly believed that it is
very important to have credible research that supports the
efficiency of learning by playing computer game before fully
adopting this approach.

In terms of game making, the teacher felt that it was a
more useful aspect of the GBL approach because it was very
engaging, involved learning new skills, more interactive and
creative and the students can learn how games are made ra-
ther than just playing them. However, she believed that this
approach was under utilized because it was time consuming
to set up in the first place. The teachers need to be proficient
in using the game creation tool themselves, which might
require some new skills before they can teach the students.
Moreover, teachers may not have the opportunity to learn all
those skills during school time due to time constraints, thus
they would have to learn these skills in their own time. Un-
less the teacher has a personal interest in game making, it
would be quite a challenging approach to adopt.

2) Students

For the GBL group, it was observed that the environment
seemed to be calmer and quieter. In all sessions, within the
first 5 minutes, the students would have settled into the Math
Zone website and started exploring the games. As time
passed, two categories of students were observed. The first
category was the students who were progressing well with
the game. This group of students was engaged with the
learning and enjoyed playing and scoring the Maths game.
The second group of students was less engaged with the
game and some students in this group were not progressing
well. Upon detailed observation, most of these students were
having difficulties understanding the question/game and
could not answer almost all questions correctly. As a result,
they became bored easily and started moving from one game
to another game without completing them. In some cases,
they even drifted away from the times tables exercise and
engaged in unrelated games or even moved to a wrong web-
site. Sometimes the teacher’s assistant sat with some stu-
dents in this category and helped them to progress. However,
not much improvement was observed as there was only one
assistant and there were many students requiring attention.

The game making activity within the GBL group also re-
ceived mixed responses from the students. When the re-
searcher approached some students and introduced them to
the game making activity, it has captured the interest of other
students to try it too. However, as they were required to ex-
plore the game themselves, only a few have made significant
progress in creating the game. Most of them managed to get
about halfway and then return to the game playing activity or
engaged in another task. Few students were identified to be
particularly interested in this activity and made good pro-
gress. This particular group of students even remembered to
continue working on the game during their next turn in the
GBL group. The students that have successfully created a
game were encouraged to ask their friend to test the game.
During one session, one student was very excited when she
completed her game and kept asking everybody including
the teacher to try her game. This motivated many students in
that group to try making their own game too. However, that
student was so excited about the game she made that she
could not concentrate on the post-test at the end of the ses-
sion and failed to complete it. Another observation made
was that some students were more interested on the design
aspects of the game, for example, changing the font colour,
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background, shape, rather than focusing on the learning
aspects of the game, namely making the questions and
answer for the game. This group of students has created
visually attractive games but with no educational con-
tent that reflected on the times tables.

For the non-GBL group, in general the students
seemed to be engaged with learning in all sessions. This
was because the teacher was actively observing and
ensuring that the students participated in the activity.
The students in this group were seated around a large
table and it was very easy for the teacher to monitor
their activity and keep them engaged.

Table IV showed the enjoyment rating on a scale of
1-5 achieved at the end of each session. The result has
shown that both enjoyment rating and again rating for
GBL and non-GBL group were very similar to each
group.

In terms of attitudes towards computer games, all but
two students stated that they enjoyed playing computer
games. On a likert scale of 1 (sad) to 5 (excited), the
average rating given for the feeling when playing com-
puter games was 4 indicating a high level of happiness.
However, most of them felt that learning times tables by
playing computer games was harder than practicing
with friends and teacher.

When the students were asked about what they think
the best way to learn times table, the result has shown
that 39% of them preferred to combine both approach-
es; followed by 32% preferred GBL and 29% preferred
learning with the teacher. Among the reasons given for
the choice are:

. Both
‘More games help me learn’
‘It is fun to practice with a friend’
‘It helps me learn’
. GBL
‘I like to make my own game it is fun’
‘fun, entertaining, learnt better’
‘I know my times table’
‘the computer is more fun’

B. Learning outcomes

The learning outcomes specified in Table 1 were as-
sessed using several methods, namely through the test
score, teacher’s own assessment and the output of the
game designed by the students from the game making
activity.

Table V shows the descriptive statistic on the average
score achieved by the GBL and non-GBL group in all
six sessions. The result indicated that students have
made some improvement in the post test for both ap-
proaches, with GBL approach made a slightly higher
gain. To check whether the difference in the post-test
and pre-test for GBL and non-GBL approach is statisti-
cally significant, a paired sample t-test with one tailed
test was used. The t- statistic was used because, in this
case, the sample size was less than 30. The result has
shown that both differences were not statistically signif-
icant (GBL, p=0.06, non-GBL p=0.37). One important
observation during the post-test was that some students
in the GBL session were more reluctant to stop their
activity on the computer whether they were playing
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games, making a game or engaged on another unrelated task
on the computer when the learning period ended. Because of
the addiction to the computer, they did not concentrated on
the post-test that was run directly after the learning period
ended. Considering this evidence, it might suggest that the
students from the GBL group might have gained better in the
post-test had they concentrated more on the test.

Based on the teacher’s professional judgement on the
overall student achievement throughout the sessions, she felt
that the students had not performed very well. As mentioned
earlier, the students were mostly less able students that re-
quired a lot of support from the teacher. Due to the group
arrangement, some students, especially those in the GBL
group, might not have got the attention they needed from the
teacher. However, the teacher was surprised to see that the
test scores showed that the GBL group performed slightly
better compared to the non-GBL group.

In the case of the game making output, the findings were
limited because it was not compulsory for all students. Thus,
the assessment was only performed on the collected games
completed by the students who were interested to try this
approach. In total 21 games were saved throughout the six
sessions, however, only 14 games were evaluated because 7
of the games were made by the same student, and only the
most completed ones were included. Table VI shows the
grade given to the collected games made by students.

TABLEIV.
ENJOYMENT RATING AND AGAIN RATING FOR GBL AND NON-GBL SES-
SION
GBL Non-GBL
Enjoyment Again Enjoyment Again
Rating Rating Rating Rating
(1-5) 0-No, (1-5) 0-No,
1-Don’t 1-Don’t
(mean/sd) know (mean/sd) know
2-Yes 2-Yes
(mean/sd) (mean/sd)
| Average | 4.15/1.265 | 1.73/0.665 | 4.13/1.338 | 1.82/0.343
TABLE V.

DESCRIPTIVE STATISTIC OF THE TEST RESULT

Group Test Mean SD SD Difference in
time error Pre/Post test
GBL Pre test 16.79 1055  1.99 1.66
Posttest 18.45 11.13  2.10
Non- Pre test 1943 1030  1.95 0.42
GBL Posttest 19.86  8.60 1.62

TABLE VL
ASSESSMENT ON THE GAME CREATED BY STUDENT

Grade No of Students/
game

A- Completed both levels, the game was tested by 3
some friends
B- Completed Level 1, showed some understand- 3
ing on the game making concept but need more
time to complete the game
C- Has not completed any level but showed some 2
understanding on the game making concept and
times table
D- Tried but no progress shown 6
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V. DISCUSSION

In this case study, the students were divided into two
groups, where each group learnt using a different ap-
proach (GBL or non-GBL) alternately. In the actual
learning environment, this arrangement might be suita-
ble when the students in the class have different levels
of learning ability, where one group needs more atten-
tion from the teacher than the other group that can learn
independently.

The students’ test scores suggested that GBL has not
brought significant achievement to the students; howev-
er, the teacher has noted that she was surprised to see
that the students’ performance during the GBL sessions
was better than she expected especially from the aspect
of game making achievement. One possible reason for
this was lack of involvement by the teacher. Often, it
was observed that most students were stuck after a peri-
od of time and started to get bored and moved to other
website. As mentioned earlier, students in this scenario
were mostly less able students that required a lot of
support from the teacher. Unfortunately, the teacher was
not motivated to use the GBL approach over a long
period of time and did not play an active role in moni-
toring the students as in the non-GBL session.

It should be noted that the result of the test only rep-
resents one aspect of the learning outcomes specified in
Table 1 namely how well the students memorized the
times tables and improved their written skills. The wid-
er aspect of the learning outcomes was demonstrated in
the game making activity. However, the limitation of
this case study was that the game making aspect was
not widely explored due to the students’ and teacher’s
lack of knowledge and familiarity with this approach
and limited time and human resource to help with this
activity. Another advantage for the students under the
GBL approach was that the students playing the com-
puter games were exposed to a wider variety of multi-
plication games, which involved answering straight
forward multiplication questions, and also problem
solving, which required the students to test their mental
strategies and apply their knowledge to solve the ques-
tions. Compared to the non-GBL approach, the activi-
ties mostly involved the students memorizing the tables.
Unfortunately, in this study students’ scores on the
computer games were not analyzed in detail, which has
limited the findings on student achievement.

In terms of motivation, perceptions, attitudes and
preference, the teacher preferred using the non-GBL
approach. She perceived learning as best when the stu-
dent interacts with the teachers compared to the com-
puter because it enables personalization according to
student’s needs. She did not enjoy the GBL approach as
it involved less direct teaching and she found it harder
to monitor the students. The teacher was very motivated
when using the non-GBL approach, interacting with the
students and closely monitoring the students’ progress,
making sure that everybody was engaged on the task.
She played a less active role during the GBL session
and letting the students explore the games themselves
without much intervention. Although the teacher per-
ceived game making as a better way to learn compared
to game playing, she did not actively participate in the
students’ game making activities as she was not familiar
with it. The students on the other hand, showed a mixed

preference over the GBL and non-GBL approaches. Alt-
hough most of them enjoyed playing computer games, many
believed that learning would be best if they were helped by
the teacher and friends.

In general, the findings from this study suggested that the
main driving influence of children’s learning is the teacher’s
pedagogical style as emphasized in [20]. A study on the use
of GBL in Scotland [21] found that some teachers were anx-
ious and concerned about using computer games in their
teaching and learning. Among the concerns raised by the
teachers were fear in trying something new particularly in
using games that they were not already familiar with. They
felt insecure and sometimes worried that children would be
distracted by games rather than learning from them. These
concerns demonstrated that many teachers have not been
properly exposed to the idea of GBL. It should be recognize
that the skills and knowledge to adapt this approach does not
always come intuitively and teachers need support in under-
standing how GBL can be used effectively [6]. Besides
providing the necessary training on GBL, the school can also
implement some central strategies that promote successful
use of the GBL approach in the classroom. These include
providing sufficient teacher support (technical and re-
sources), allowing flexibility in timetabling and lesson or-
ganization to give teachers the time to explore the full poten-
tial of working with games over longer periods of time and
promoting a larger culture of collaboration by encouraging
collaboration with professional peers, as well as providing
the means to facilitate this [22].

VI. CONCLUSION

Overall, the findings from this case study emphasized the
role of the teacher in making the GBL approach successful.
Many studies have shown that the use of ICT can increase
motivation and student performance [23, 24]; however, this
does not eliminate the role of the teacher to actively monitor
and guide the student towards the learning objective, as they
do when there is no ICT involved. When properly used,
GBL has the potential to enhance teacher—children commu-
nication and rapport, encourage inventiveness and mutual
sharing of information, and can make the process of learning
less tedious [25]. Another important finding from this case
study was the importance of the game making aspect of
GBL in maximizing the learning outcomes. This approach
was currently under utilized due to the lack of skill and con-
fidence of the teacher to use this approach. Clearly, more
training on GBL is needed especially during pre-service ed-
ucation to give the teachers exposure to this approach and
increase their understanding and capacity in using GBL,
especially the game making approach.
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