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Abstract

This study was conducted to investigate teachers’ perception towards computational thinking
skills that being integrated into Malaysia’s school syllabus. An adapted survey developed
based on Technology Acceptance Model was used to identify teachers’ perceived usefulness
and perceived ease of use on the integration of computational thinking in teaching and
learning, teachers’ attitude towards computational thinking skills and their behaviour
intention to integrate the skills during teaching and learning. 294 participating primary school
teachers from one state in southern region of Malaysia completed the survey and Spearman
correlation test was used to analyse the survey data. This study reveals that teachers still have
low understanding of the concept of computational thinking after two years of its
implementation in curriculum. The findings also reveal that there is a positive correlation
between teacher’s perceived usefulness of integrating computational thinking skills and
teacher’s behaviour intention, and teacher’s attitude towards computational thinking skills
and teacher’s behaviour intention. Meanwhile, there is a negative correlation between
teacher’s perceived ease of use and teacher’s behaviour of integrating computational
thinking in teaching and learning as a result of misconceptions on computational thinking
experienced by the teachers.

Keywords: Computational Thinking (CT), Primary School Teachers, Teaching and Learning,
Teacher’s Perception, Technology Acceptance Model.

Introduction

In line with technology evolvement and the need to embrace the challenge of industrial
revolution 4.0, the focus of education now is on science and technology and its integration in
classroom (Rabah, 2016). This raised question of how the current curriculum can support
student’s development to prepare them in the fast-changing world (Bennett, Maton, &
Kervin, 2008; Guzdial, 2008). Computational thinking (CT), is a problem-solving skill that need
to be acquired by everyone to embrace the challenge in the 21st century. CT emphasise on
thinking skills which is one of the components in the 21st century skills (Azman, Arsat, &
Mohamed, 2018; Kafai & Burke, 2013). Thus, integrating CT in school syllabus is equally
important to reading, writing and counting skills (Wing, 2006).
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Nevertheless, adapting CT and implementing it in teaching and learning in school is not an
easy task. Many measures needed to be taken into account especially to decide on
appropriate teaching method to deliver CT concept to students effectively (Viadero, 2007).
Knowing the importance of CT skills, Malaysia Ministry of Education (MOE) began introducing
CT concepts in current school syllabus emphasising on integrating CT skills in the process of
problem solving, logical thinking and lifelong learning skills (Kementerian Pendidikan
Malaysia, 2016). In conjunction to that, there was also initiative to provide continuous
professional development for teacher in regard to CT training by Malaysian Digital Economic
Corporation. Before full implementation of CT in school’s curriculum, a preliminary study of
teachers’ perceptions towards CT in Malaysia showed that the teachers’ understanding of CT
was at low level (Ling, Saibin, Labadin, & Aziz, 2017). This is due to the lack of teachers
attending training on CT. After two years of implementation of CT in school’s curriculum and
the training initiative provided to teachers in Malaysia, it is not known how far the teachers
have implemented CT skills in their teaching and learning as expected. Although studies
showed that teachers competences on CT can be improved in a short period of time through
training (Bower, Wood, Lai, Howe, & Lister, 2017), the actual impact is unknown. Therefore,
this study intends to investigate the after-effect after the training initiative, looking at the
understanding and perception of teachers in primary school towards CT concepts. This study
also aimed to identify issues and misconceptions encountered by the teachers after
implementing CT in teaching and learning.

Literature Review

Computational Thinking

CT is defined as a problem-solving approach that can be used in all field to produce solution
for a new problem (Barr & Stephenson, 2011). According to Denning (2009) CT adopt the
approach of computer science concept in solving problem. CT skills are one of the problem-
solving skills that suggest that a problem can be formulated by adopting computer
programming concepts such as decomposition, abstraction and pattern recognition. CT is not
just related to computer programming (Wing, 2006), but it is also a basic life skill needed by
everyone (Denning, 2009; Lee et al., 2011). In general, there are two main approaches that
can be adopted by teachers in teaching CT i.e. via plugged in and unplugged activity. Many
studies had shown the benefits of using plugged in tools such as Scratch and LEGO® WeDo®
2.0 to teach CT (Basogain, Olabe, Olabe, & Rico, 2018; Chalmers, 2018; Grover & Pea, 2013).
Meanwhile, for teachers who have limited access to plugged in tools, they can choose to
adopt unplugged activity. Unplugged activities have also been effectively proven in teaching
CT skills. See example (Brackmann et al.,, 2017; Conde et al., 2017). Regardless of using
unplugged or plugged in as medium to teach CT, there seemed to be inadequate discussion
on teachers’ experience, practice and how did they come about to adopt and adapt CT.

Integration of Computational Thinking in Malaysia

CT is part of the vision stated in Malaysia Education blueprint 2013-2020 (Azman et al., 2018).
Unlike other developing countries that had integrated CT in education, CT was relatively new
in Malaysia. In order to stay relevant and competent in the era of fourth industrial revolution,
it has become the intention of the Ministry of Education to ensure every Malaysian youth is
exposed to digital technology and produce future digital makers. Therefore, many skills are
crucial in order to better equip them to face the challenges. CT skills are important and need
to be instilled at early age (Wing 2006). In Malaysia, children have been introduced to
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computer in school as early in year 1. The children were taught basic computer knowledge
and its application (Kementerian Pendidikan Malaysia, 2014). Realizing the importance of
developing problem solving and thinking skills among Malaysia, CT was integrated across
syllabus in all subjects from primary Year 1 to form 1 secondary school in 2017. As stated
earlier, since CT is still relatively new in Malaysia, there are possibilities of misconception of
CT that might hinder the teachers from teaching CT effectively (Cheah, 2018). The transition
of teaching and learning process experienced by the teachers i.e. to adopt a different school
of thought from the one that they were used to was not known. As such, teachers not only
need to be prepared with enough knowledge and understanding of CT concept and skills, but
teachers also need to have readiness towards CT and self-confidence to embrace the
challenges (Rahayu & Osman, 2019). Therefore, it is crucial to understand how teachers
implement CT in their teaching and learning, and what are the challenges they have
experienced in order to understand what more needed to be done to improve CT practice
among primary school teachers in Malaysia context.

Technology Acceptance Model (TAM)

Technology Acceptance Model (TAM) was introduced by Davis (1989) where its primary focus
is to predict users’ response towards technology based on two factors i.e. (Perceived
Usefulness) and (Perceived Ease of Use). Davis define Perceived Usefulness (PU) as "the
degree to which a person believes that using a particular system would enhance his or her job
performance". Meanwhile Perceived Ease of Use was defined as "the degree to which a
person believes that using a particular system would be free from effort". Although TAM
being used a lot in studies related to technology acceptance, TAM also being used in other
studies to investigate relationship between users and new skills that does not involve
technology physically. For example, a study by Durodolu (2016) used TAM to investigate the
relationship between users and information literacy skills. In the context of this study,
Perceived Usefulness refers to whether the teachers see CT is useful in problem solving.
Meanwhile, Perceived Ease of Use refers to whether the teachers find CT easy to be use or
integrated in teaching and learning. Therefore, to determine teachers' perception and
acceptance of CT, the TAM model will be used in this study.

Methodology

This study used a survey as methodology to investigate:

What is the level of teachers’ understanding on the concept of CT?

What is the level of teachers’ perception towards integrating CT in teaching and learning?
What are the misconceptions experienced by the teachers in integrating CT in teaching and
learning?

The survey was adapted from (Ling et al., 2017). 42 schools from seven district of a states in
southern region of Malaysia were chosen randomly. Permission to conduct study at these
schools were obtain from Ministry of Education. Questionnaires were distributed via mail for
school without internet access and email for school with internet access. There are three
sections in the questionnaire. The first section consists of seven item which is to identify
teachers’ understanding on the CT concepts.

The second section of the questionnaire was intended to identify teachers’ perception
towards CT and their tendency to integrate CT skills in teaching and learning. The items in
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this section was developed to identify teachers’ acceptance towards CT and integrating CT in
teaching and learning. Figure 1 illustrate the model of this study. The items were developed
based on construct: teachers’ perceived usefulness of CT (PU), perceived ease of use of CT
(PE), attitude towards CT (A), and behaviour intention to use CT in teaching and learning (BI).

-
Perceived
Usefulness (PU)
L H1
Perceived Ease of H2
Use (PE) Behavioral Intention of using
_ CT (BI)
-
Attiude towards H3
using CT (A)

Figure 1: Model of this study

This study hypothesised that

H1:  Teachers’ perceived usefulness on CT concepts influence the teachers’ behaviour
intention of using CT in teaching and learning.

H2:  Teachers’ perceived ease of use on CT concepts integration influence teachers’
behaviour intention of using CT in teaching and learning.

H3:  Teachers’ attitude towards CT influence teachers’ behaviour intention of using CT in
teaching and learning.

The questionnaire consists of four items for PU (Perceived Usefulness) construct, three items
for PE (Perceived Ease of Use) construct, four items for A (Attitude towards CT) construct,
and two items for behaviour Intention (BIl). Five-point Likert scale was used in the
guestionnaire. The summary of construct and item used in the questionnaire is describe in
Table 1.

Table 1: List of construct and item

Construct Iltem
Perceived PU1 | Computational Thinking skills are essential in everyday life
usefulness PU2 | CT involves higher order thinking skills

PU3 | Computational thinking involves problem solving skills.

PU4 | Computational Thinking Skills will benefit one's career
achievements.

Perceived ease PE1 | The addition of Computational Thinking components to the
of use curriculum will not interfere my teaching and learning process.
PE2 | The addition of Computational Thinking components to the
curriculum will not add to my workload.
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PE3 | The addition of Computational Thinking components to the
curriculum does not affect the time spent preparing and
teaching and learning

Attitude Al |I'm ready to learn any new instruments / methods /
towards CT technologies introduced for teaching and learning
Computational Thinking

A22 | | like the integration of the concept of Computational Thinking
in the new curriculum.

Behaviour B11 | I'minterested to learn more about Computational Thinking.

Intention to use BI2 || plan to get involved in teaching and learning related to
Computational Thinking

The data was analysed using SPSS based on alpha Cronbach and Spearman correlation. Alpha
Cronbach was used to measure the strength of correlation of each item within each
construct. Spearman correlation was used to analyse the correlation between PU EBI, PE
Bl dan A @ BI.

Findings and Discussion

Respondent Demographic

The study involved 294 respondents consisting of 65 male teachers and 229 female teachers
from primary schools in Negeri Sembilan. The demographic information of the respondents
is shown in Table 2 and Table 3. Table 3 shows that majority of respondents are Degree
holders (83%), 7.5% are Teacher Certificate holders, followed by Diploma (4.8%), Master
(4.4%) and 0.3% with other related academic qualifications.

Table 2: Gender of respondent

Total
No Percentage

Percentage
Male 65 22.1 22.1
Female 229 77.9 100.0
Total 294 100.0

Table 3: Education level
No Percentage

Teacher Certificate 22 7.5
Diploma 14 4.8
Degree 244 83.0
Master 13 4.4
Others 1 0.3

What is the level of teachers’ understanding on the concept of CT?

Table 4 showed 75.9% did not attend any training program related to computer
programming. In table 5 showed 85.7% respondent did not attend any training program
related to computational thinking.
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Table 4: Percentage of respondent attend computer programming training

No Percentage Total
Percentage
Never attended 223 75.9 75.9
Attended 71 24.1 100.0
Total 294 100.0
Table 5: Percentage of respondent attend computational thinking training

No Percentage ;Z:itlentage
Never attended 252 85.7 85.7
Attended 42 14.3 100.0
Total 294 100.0

Table 6 showed 50.3% respondent were not sure about CT concept, 34% respondent
understood about CT concept, and 15.7% respondent have low understanding about CT
concept.

Table 6: Summary of teachers’ respondent on CT concept

No Percentage Total
Percentage
Strongly Disagree 9 3.1 3.1
Do Not Agree 37 12.6 15.6
Not Sure 148 50.3 66.0
Agree 97 33.0 9.0
Strongly Agree (5) 3 1.0 100.0
Total 294 100.0
Min 3.1633

What is the level of teachers’ perception towards integrating CT in teaching and learning?
To identify teachers' perceptions, statistical analysis was performed to assess the reliability
and validity of all items by calculating Cronbach’s alpha, followed by testing the TAM model
by evaluating how much each variable contributed to the coefficient. All constructs showed
alpha values greater than 0.7 except for PE. However, according to Di lorio (2005), though
the values were <0.7, it should not be the only standard used to assess reliability. The lower
alpha value could demonstrate higher interrelatedness among items over a short scale.
Therefore, the alpha value for PE in this study is accepted.
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Table 7: Construct reliability

Construct Alfa Cronbach value
Perceived Usefulness of CT (PU) 0.781
Perceived Ease of Use of CT (PE) 0.629
Attitude towards CT (A) 0.842
Behaviour Intention to Use (BI) 0.840

In order to test the hypothesis, Spearman’s correlation test was conducted. The results are
shown in Table 8.

Table 8: Summary of hypothesis testing

Hypothesis Relationship Correlation
Hi PU - BI 0.389**
H2 PE - BI -0.146*
Hs A-> BI 0.581**

*p<0.05; **p<0.001

The relationship between PU, PE, A and Bl was tested using Spearman correlation. Based on
the table, PU - BI (0.389) and A-> BI (0.581) have a strong correlation. Since Perceived
Usefulness of CT influence teachers’ behaviour intention to use CT in teaching and learning
([r=0.389, n=294, p<0.001], therefore Hiis accepted. Meanwhile, teachers’ attitude toward
CT influence the behaviour intention to use CT [r=0.581, n=294, p<0.001], therefore Hs is
accepted. In contrary, PE = Bl showed a negative relationship with r=-0.146. Therefore, Hz is
rejected.

The finding reveals that perceived usefulness of using CT influenced teachers’ behaviour
intention to integrate CT in teaching and learning. Teachers’ positive attitude towards CT
showed a strong relationship with behaviour intention to use CT. These two significant
correlations showed a positive feedback towards integrating CT among the teachers.
Meanwhile, Perceived ease of use of CT have an inverse relationship on behaviour intention
to integrate CT. This means the more teachers’ perceived CT as a burden to workload, there
is more likely they will not integrate CT in teaching and learning.

What are the misconceptions experienced by the teachers in integrating CT in teaching and
learning?

69 respondents answered the open-ended question on the understanding on CT concepts.
Table 9 summarised the themes emerged from the answers. The result revealed half of the
answers from 69 respondents closely associate CT with technology. The themes were: CT
involved using technology in teaching and learning, CT is teaching aid, CT involved using
computer software, CT is solving problem using computer, and CT requires technology.
Meanwhile the other half showed that respondent have good understanding of CT, in which
they described: CT is a problem-solving technique, CT involved solving problem via
computational approach, and CT involved thinking process and skills.
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Table 9: Summary of teachers’ response on their understanding towards CT

Themes Frequency
CT involved using technology in teaching and learning 11
CT is a problem-solving technique 15
CT involved solving problem via computational approach 13

CT is teaching aid
CT involved using computer software

CT is solving problem using computer
CT requires technology

4

4

CT involved thinking process and skills 7
9

6

It could be said that majority teachers still did not received enough training on CT after two
years of CT implementation in the curriculum. This result is in line with Ling et al., (2017).
Nevertheless, the open-ended questions result showed that half of the teachers do
understand CT concept despite receiving less training on CT. Meanwhile the other half
showed teachers still have misconceptions on how CT can be taught as most of them closely
associate CT with technology, whilst CT can also be taught without using technology. With
the misconceptions about the need of technology as an option to teach CT, it might be one
of the factors why some teachers viewing CT as another burden to bear in their daily task
(Ling et al. 2017). Learning programming could be a daunting task especially for non-technical
or non—STEM teachers, which explain the inverse relationship between teachers’ Perceived
ease of use and behaviour intention to integrate CT.

This raises concern on the method that have been informed to the teachers on how to
integrate CT in teaching and learning. It is challenging for teachers either with or without
computer background to comprehend since CT components are closely related to computer
science concept (Alfayez & Lambert, 2019) while the main idea to be instilled is actually on
the thought process of solving problem using the components. On another note, it could be
argued that by integrating CT via technology medium such as by using computer
programming to learn CT might hinder one’s awareness on the thought process of
computational thinking while engaging with the programming activity. Rather, some might
tend to focus more on getting the right output of the programming and driven away from the
main objective which is to understand CT concepts and later transferring the knowledge and
skills in different situation. This will not be the case if the teachers are provided with adequate
support on CT knowledge and skills at early stage. This brings our attention to the need of
shifting the focus of CT training. Rather than focusing on the in-service teacher, CT could be
introduced to the pre-service teachers as early as during their training at teacher education
institution. While CT can be taught through computer applications or plugged-ins (Lee &
Khalid, 2018; Nazir, Jano, & Omar, 2019), perhaps it should be noted now that CT can also be
taught using computer-free or unplugged methods.

Conclusion

Since teachers are agents of change in curriculum, effective steps need to be taken to prepare
teachers to be well equipped with CT skills. Such effective preparation includes organizing
structures training and post-training as a follow-up strategy to help teachers on how to
develop knowledge and integrate CT concepts in teaching and learning. Besides that, supports
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should also be given to teachers in terms of pedagogical knowledge on CT emphasising on
assessment and teaching materials to optimize teacher’s role in the implementation of CT in
Malaysia’s education system. As much as the attention needs to be focused on instilling CT
skills to the in-service teachers, it could also be suggested to channel the focus of delivering
CT knowledge to the pre-service teacher, which will be the extension of this study.
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