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 
ABSTRACT 
 
Computational thinking (CT) is a fundamental skill which is 
not limited to professional computing or programming 
scientists. Instead, CT skill assists teachers and students to 
think of new ways to understand problem and try to solve it. 
By using computational thinking skills, students will be 
guided step-by-step strategy to solve real problems which 
could be applied to various fields.  In this study, game based 
learning (GBL) is identified as one of the learning approaches 
that could utilized CT skill in a learning environment. 
Therefore, a survey has been conducted to get responses from 
students and teachers on their understanding about CT, and 
how it relates with GBL, and problem solving 
 
Key words : Computational Thinking; Game Based 
Learning; Problem Solving.  
 
1. INTRODUCTION 
 
Computational thinking (CT) has been defined as a process of 
thinking used to formulate a problem for finding solutions that 
can be translated in a form that can be effectively 
implemented by an information processing [1], [2], [3]. 
According to Wing [4], CT is the skill required by each 
individual to solve problem, and understand human behavior. 
He added that the CT is also suitable to be applied in various 
fields which has been focusing on several studies and writing 
in recent years [5], [6]. In Malaysia, CT was first introduced to 
teachers and students in 2017 through the subject of Basic 
Computer Science for Form 1 in secondary school. Studies 
must be conducted to assess the effectiveness of the 
implementation. Wing [2] further stated that “computational 
thinking is a fundamental skill for everyone, not just for 
computer scientists. To reading, writing, and arithmetic, we 
should add computational thinking to every child’s analytical 
ability.”  
 
Wing [2] also has clarified six major concepts of CT, namely: 
(i) decompose- is a step where a big task is then broken down 
into smaller tasks to make it easier for others or computers to 

 
 

understand, (ii) pattern- is an ability to view common aspects 
of equality in a work or problem for the purpose of making a  
solution, (iii) abstraction- is an ability to filter out unnecessary 
information to solve problems and generalize the information 
when appropriate, (iv) algorithm- is an ability to build a step 
by step strategy to solve the problem, (v) logical reasoning- is 
an ability to logically draw conclusions from existing 
information, and (vi) evaluation- is a process to ensure that the 
solution is accurate according to the actual requirement and 
think on how it can be improved.  
 
Therefore, this study investigates into how CT could be 
utilized in educational setting using game-based learning 
(GBL) where student could learn problem solving skills. 
  
GBL is a learning approach that emphasizes how digital 
games can be used during teaching and learning [7], [8]. GBL 
is played for enjoyment which has rules, goals, game world, 
and interactivity. A player needs to make decision based on 
rules and interact within the game world in order to achieve 
the game and learning goals. Many researchers have 
confirmed that the elements found in digital games can 
provide students with enthusiasm and motivation to learn 
naturally [9], [10].  
 
GBL has become more popular in recent years, apart from the 
mentioned factors; it is because of the widespread available 
game contents in the market in various formats (PC, consoles, 
internet, and mobile phones). In fact, it is recommended that 
teacher who want to adapt their learning environment to meet 
the students’ needs, should implement digital games as 
learning tools [7]. The games can be utilized in a variety of 
subjects and ways. 
 
In summary, integrating CT in GBL approaches is to apply the 
CT concept to improve students' thinking skills to enable them 
to find solutions to certain problems through digital games. 
Based on the readings, there is still a shortage of studies 
illustrating CT-related models or theories integrated in GBL 
to general subjects in schools.  
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2. ISSUES AND PROBLEM 

The main challenge of the 21st century education system is to 
make the students with highly skilled and empowered 
workforce to compete according to the future job market 
requirements [11]. Hence, the existing education system 
needs to go through an improvement process to ensure 
students are equipped with a variety of new skills, especially 
in technology and computer science [12], [13]. This is 
because computers and technologies are growing and they 
become a necessity in all areas. It is also unlikely to have 
changed the ways and habits of human working and learning 
culture of students. 
 
To meet this demand, the Ministry of Education Malaysia 
(KPM) with the support of the Malaysia Digital Economic 
Corporation (MDEC) has introduced the CT and Computer 
Science in the education curriculum in Malaysia from January 
2017. These skills have been integrated into the Primary 
School Standard Curriculum (KSSR) and Secondary School 
Standard Curriculum (KSSM). Apart from Malaysia, the CT 
has been applied in the education system in most developed 
countries such as the United States, United Kingdom and 
Australia [14]. 
 
Many studies have been conducted to identify student’s 
methods of learning in either the computer programming 
curriculum [15], [16] or in other subjects including various 
levels of study [17], [18]. The findings also state the need to 
master in CT in the future and have recommended that all 
students be given the opportunity to learn this skill with the 
aim of nurturing critical thinking, problem solving and other 
21st century skills [19]. 
 
In regards, this study investigates how computational thinking 
been integrated to GBL in improving student's 
problem-solving skills. In this regard, this paper describes the 
findings of the study and is one of the processes in developing 
research focus and supporting the justification of further 
research. Since CT is a newly introduced skill in education 
curriculum in Malaysia, it is important to know the 
perceptions of the people involved in this field. In addition, 
this study also covers information relating to respondent’s 
demographics and the extent of respondent’s opinions on CT, 
GBL and problem-solving concepts. 
 
The main objectives of this study are to (i) to investigate the 
perception on CT, GBL and problem solving among students 
and academicians; and (ii) to get respondent’s opinion on CT 
concept in the process of designing GBL.  

3.  METHODOLOGY 

This study used questionnaire as an instrument for data 
collection. Data collection period is two weeks starting from 
April to mid April 2017. The number of respondents is 131 
people consisting of teachers, Institute of Teacher Education 
(IPG) students, school students and lecturers.  

The questionnaire has 37 items which consists of closed and 
open questions and divided into 3 parts. Part A contains items 
regarding gender, race, status or position and experience. Part 
B contains 6 items on the existing knowledge of respondents 
on CT concept for game based learning and problem solving. 
Part C contains 17 items on CT development process for 
GBL. Respondent’s consent to these items is measured 
through 5 points Likert scale ie (1) Strongly disagree, (2) 
Disagree, (3) Neutral, (4) Agree, (5) Strongly agree.  

4. FINDINGS 

4.1. Demographics of Respondents 

Table 1 and 2 show that 131 respondents responded to 
questionnaires distributed. The number comprised 42 males 
and 89 females representing the Malays (70.99%), Chinese 
(19.08%), India (5.34%) and others (4.58%).  

In addition, the findings show that IPG students are the most 
respondents with 41.98% followed by school students 
representing 32.82% of the total respondents. Meanwhile, 
lecturers and teachers each represented 16.79% and 8.40% 
respectively. From the experience of teaching among teachers 
and lecturers, the table shows that majority of respondents 
have been teaching between 21 to 25 years (8.40%) followed 
by respondents who have been teaching between 16 to 20 
years (6.11%). Only 3.82% of the respondents had 6 to 11 
years of teaching experience and the least number of 
respondents taught between 1 and 5 years with only 1.53%. 

Table 1: Demographics of Respondents 
 

Demographics Male Female Total Percentage 
Race:     
Malay 34 59 93 70.99 % 

Chinese 3 22 25 19.08 % 
Indian 3 4 7 5.34 % 
Others 2 4 6 4.58 % 
Total  42 89 131  

Status:     
IPG Student 14 41 55 41.98 % 

School Student 19 24 43 32.82 % 
Teacher 0 11 11 8.40 % 
Lecturer 9 13 22 16.79 % 

Total 42 89 131  
 

Table 2: Demographics of Respondents 
 

Experience of teaching   
Year Male Female Total Percentage 

0 33 65 98 74.81 % 
1 – 5 0 2 2 1.53 % 
6 – 10 2 3 5 3.82 % 
11 – 15 0 7 7 5.34 % 
16 – 20 2 6 8 6.11 % 
21 – 25 5 6 11 8.40 % 
Total 42 89 131  

Overall, the findings show that the respondents' demographics 
of this early study have represented the various races, sex and 
background of experiences in order to illustrate the purpose of 
this study. 
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4.2. Computational thinking concept for game-based 
learning and problem solving 

This section will answer the question of early knowledge and 
understanding of respondents on the concept of CT, GBL and 
problem solving as shown in Table 3.  

Table 3: Concepts for game-based learning and problem 
solving learning 

 
Item M F Total % 
Do you know about the concept of CT? 
Yes 4 10 14 10.69  
No 38 79 117 89.31  
Total 42 89 131  
Do you know about GBL? 
Yes 27 49 76 58.02  
No 15 40 55 41.98  
Total 42 89 131  
Computational thinking is closely linked to GBL. 
Yes 17 38 55 41.98  
No 25 51 76 58.02  
Total 42 89 131  
Do you know about problem solving skills? 
Yes 25 64 89 67.94  
No 17 25 42 32.06  
Total 42 89 131  
Do you apply problem solving skills in teaching or learning? 
Yes 21 46 67 51.15  
No 21 43 64 48.85  
Total 42 89 131  
Application of computational thinking through GBL can improve the 
skills of the problem solving skills? 
Agree 31 70 101 77.10  
Disagree 11 19 30 22.90  
Total 42 89 131  

The data analysis showed that 117 respondents did not know 
about the CT concept which represented 89.31% of the survey 
respondents and only 14 people or 10.69% respondents 
responded otherwise.  

This feedback has influenced when 58.02% respondents 
stated that computational thinking is not closely related to 
GBL and only 41.98% agree. 

Furthermore, 58.02% respondents gave feedback that they 
knew about GBL and 41.98% respondents stated that they did 
not know. Table 3 also shows that respondents are more 
vulnerable to the concept of problem solving. This proved that 
89 respondents agreed to know it with 67.94% of the survey 
respondents and only 42 respondents with 32.06% said they 
did not know.  

However, only 51.15% of respondents stated that they apply 
problem solving skills in teaching or learning and the 
remaining 48.85% is the opposite. This low percentage 
difference of 2.30% indicates that respondents who know the 
problem solving concept also do not apply it in their teaching 
and learning. However, respondents gave positive feedback 
that the application of CT through GBL could improve the 
skills of the problem solving (77.10%) compared to the 
disagreed (22.90%). 

 

4.3. Computational Thinking Concept for GBL 

Table 4 shows that respondents agree that they will break 
large tasks into smaller tasks (resolution) with mean 4.16 and 
standard deviation. 72 indicates that the data point dispersion 
is not far from the mean. In addition, respondents also agree 
(M = 4.5, SD = .74) that make a step by step strategy to solve 
the problem (algorithm). 

Table 4: Concepts of Computational Thinking for 
Game-based Learning 

 
Item SD Min 
I will break big tasks into smaller tasks. .72 4.16 
I often detail issues to make them easier to understand 
by others or computers. .91 3.89 
I was able to define the features of the equation in an 
assignment to make a problem solving prediction. .79 3.66 
I am able to define the characteristic of the difference 
in an assignment to make a prediction of problem 
solving .80 3.68 
I am able to filter out unnecessary information to 
solve the problem .90 3.72 
I will generalize information on troubleshooting 
methods. .75 3.55 
I make a step by step strategy to solve the problem .74 4.05 
I can make logical considerations by using the 
information available to solve the problem. .69 3.98 
I can draw a specific conclusion on the problem based 
on the available information. .77 3.66 
I will make sure the resolution of the problem is 
correct. .73 3.99 
I will think about how troubleshooting can be 
improved. .90 3.90 
Average .79 3.85 

 
 

Table 5: Computational Thinking for Game-based Learing 
 

Item SD Min 
I am interested in using Computational Thinking 
skills to build GBL software. .88 3.76 

CT skills can help improve the quality of GBL 
development. .91 3.72 

Generally, the majority of respondents stated that they agreed 
with each CT concept with an average mean of 3.85 higher 
than the median (2.50) and the lower standard deviation of .79 
showed that the feedback was the same (homogeneous) i.e. 
not much distant from min. This has demonstrated high 
reliability of activities in the CT concept. 

Meanwhile, Table 5 shows that respondents are interested and 
agree to use the CT (M = 3.7, SD = .88) and agree (M = 3.72, 
SD = .91) that the CT can help improve the quality of GBL 
development. 

5. CONCLUSION 

This initial study can explain that the majority of respondents 
have not been exposed to CT concept compared to GBL 
concept and problem solving. However, they expect the 
adoption of CT through GBL to increase their resolution of 
the problem especially in GBL. In addition, the study also 
found that to apply CT concept for GBL to respondents will 
not face difficult problems because they have positive 
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opinions and willingness to accept them. This finding shows 
that this study is very appropriate. 

Generally, computational thinking is not limited to 
professional computing or professional programming 
scientists. Instead, CT also helps teachers and students to 
think of new ways to understand and explain problem solving, 
especially in GBL. This is supported by Wing [5], which 
states that the general features of CT are as follows: 

i. Emphasizing concepts, not programming. 
ii. Emphasizing the foundation of non-memorization 

skills. 
iii. One way people think is not computer thinking. 
iv. Complement and incorporate ideas 
v. Suitable for everyone everywhere. 

 
This study also demonstrates that CT can be explored more 
deeply for understanding concepts and practices across 
various levels and subjects. This is because of the importance 
of CT recognized as a set of essential skills in the 21st century 
[20]. 
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