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ABSTRACT 
The education system plays a primary role in providing Malaysia with the human capital equipped 
with world-class talent that can compete on the global stage. In line with this government's aspiration, 
teachers should be equipped with competencies related to Sustainability and Computational Thinking 
that enable them to cope with realities of 21st century. This research employed action research and 
qualitative research methodologies.  Based on the inductive and analytical analysis techniques, there 
are seven dominant impacts towards student’s learning experience. The findings are also evidence to 
the implementation of framework for Sustainability and Computational Thinking integration into the 
existing curricula. 
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INTRODUCTION 
In general, the current Malaysia’s higher educational curricula for teachers training has shown 
significant changes in the learning contents. Students are equipped with knowledge and skills needed 
for 21st century as well as experiencing the changes through their learning activities and social 
interactions. These changes are due to the implementation of Malaysia Education Blueprint 
2013-2025, a plan to transform entire Malaysia’s education systems.  

Year of 2017 witnesses 1.2 million Malaysia’s primary school students experiencing the new thinking 
system; computational thinking. According to the statement by the Prime Minister of Malaysia, Datuk 
Seri Najib Tun Razak, parents and educators in Malaysia are well accepted the integration between 
Computational Thinking and Kurikulum Standard Sekolah Rendah (KSSR). Computational thinking is 
a new problem solving method named for its extensive use of computer science techniques such as 
logic, algorithm, decomposition, patterns, abstraction and evaluation. It makes the brain to think 
critically and synthesizes complex technological problems (Wing, 2016).  

Computational thinking is the new fundamental knowledge for students especially when it is related to 
technology and innovation. Computational thinking has a good potential to develop problem and 
thinking skills among the students. According to Swaid (2015), computational thinking teaches 
students to be well trained and prepared to face the challenge of complex problems that would not be 
solvable unless computational thinking is practiced. Apart from that, computational thinking can 
improve learning and performance. Students would also develop more self-confidence as some 
projects challenge the learner to critique. 

In the global perspective, Computational thinking has been integrated in the curricula in other 
countries such as Australia, UK, Austria and France. They implemented Computational Thinking by 
introducing Science Computer course in the schools. Basically, computational thinking is more related 
to Science, Technology, Engineering and Mathematics (STEM) discipline (Swaid, 2015). 
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In regards to educational transformation, several higher education institutions have response to the 
calls towards Education for Sustainable Development. Sustainable development or Sustainability is a 
concept that has been perceived by many as complex and broad in definition by Bartlett (1994) and 
Faber et al. (2005). This is due to its definition that has been expressed as anthropocentric, eco-centric 
and equilibrium views (Arsat, 2014). Taking the same stand by several researchers such as presented 
by Voinov and Farley (2007), Lozano (2008), Moldan et al. (2008) and Arsat (2013) in their research. 
Sustainability can be defined as an equilibrium state of environmental, economic and social pillars. 
Inline to the research by Skerlos et al. (2006), Sustainable Design can be expressed as a concept or an 
instrument of balancing the three pillars into products, process and services. There are several efforts 
on Sustainability in curricula from Malaysia higher education institutions have been reported and 
discussed e.g. Saadatian et al. (2012) and Arsat (2014). 

CONTEXTUALIZE SUSTAINABILITY AND COMPUTATIONAL THINKING  
Innovation as a Medium for Integration 
“Innovation is not only needed to develop successful business systems, it is also a driving force in the 

attempt to attain sustainable development, where problems usually cannot be solved by simple 
application of standard solutions, but instead need creativity. Besides the economic impact of 

innovation in terms of increasing the regional standard of living and providing further employment 
opportunities, we point out that the potential to generate innovation also exerts a tremendous influence 

on the social and ecological aspects of sustainable development”. (Posch & Steiner, 2006) 

As a part of Universiti Teknologi Malaysia (UTM) vision; innovative, entrepreneurial and global, 
innovation has become the key component to the curriculum structures and educational programs. For 
instance, UTM has offered various courses related to Innovation. In the case of Faculty of Education in 
UTM (further in this paper will referred as the studied school), its research and curricula obligates to 
prepare pre-service and in-service teachers obtain related knowledge, competencies and skills that 
highly demanded and significant to 21st century education systems. 

Learning to the current educational development in Malaysia’s education system and the innovative 
culture that has been nurtured in UTM educational programs, there is a need to integrate both 
Sustainability and Computational Thinking thru innovation as well as to study its impact towards 
student’s learning experience. Nevertheless, this study presents the strategy to integrate both concepts 
into Innovation and highlights students’ feedbacks on their experiences underwent class activities and 
social interactions.  

Integrate into the Process of Innovation 
In order to integrate both concepts, the researchers selected a post-graduate course entitled Innovation 
in Learning and Teaching. The course is aimed to instill knowledge and skills related to innovation 
specifically in education settings. The purpose of innovation is to propose potential solution (could be 
in tangible and intangible products) for problems or issues occurs in education institutions. The 
following table demonstrates the intention. 

Table 1. The integration of sustainability and computational thinking in innovation process 
Process of Innovation Sustainability Principles Computational Thinking 

Concepts

Finding problems: 

Students share their problems 
(authentic problems) in relation to 
the process of teaching and 
learning in primary or secondary 
schools. 

Understand the problems.

P rob l ems have t o be 
authentic (a real world 
p r o b l e m ) a n d l o c a l 
(surrounded community).

Finding common issues that is 
usually occurs during teaching 
and learning process.
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Identifying problems: 

Def in ing p rob lems th rough 
identification of the root problems 
and the connections to teaching and 
learning. 

Analyzing problems by adopting 
existing analysis techniques. 
Clarifying and creating a problem 
statement.

Concerning on multiple 
groups of people (teacher/
student) that related to the 
p rob lems and a im to 
improve pupils/teachers in 
learning and teaching.

Identifying the root causes of the 
problems by eliminating the 
intermediate causes in the causal 
chain.

Generating ideas: 

Throwing ideas to solve the 
identified problems. 
Selecting possible / potential ideas. 

Concerning on multiple 
aspects such as impacts on 
educa t ion gap in the 
community, accessibility of 
the potent ia l product , 
viability of the product, 
impact to the environment 
and safety.

Clustering the causes by its 
similarities.  
B r a i n s t o r m t h e p o s s i b l e 
solutions for each cluster.

Conceptualizing ideas: 

Develop further the selected ideas. 

Translating ideas into product 
design (sketches, technical drawing 
and computerized drawing). 

Plan the development process of 
product.

Va l u e a n d t a k e i n t o 
c o n s i d e r a t i o n s e v e r a l 
a s p e c t s f o r i n s t a n c e 
ergonomic, eco-friendly 
design, local needs and cost 
effective.

Combining possible solutions 
and eliminating the impractical 
ideas in order to select the best 
solution. Select the best solution 
that can solve most of the root 
causes

Developing product: 

Managing product development 
(selecting purchasing and material). 

Developing product based on 
design.

M a n a g i n g p u r c h a s i n g 
s c h e d u l e a n d s e l e c t 
materials that cost effective, 
h a r m l e s s t o t h e 
environment, recyclable, 
and safe.

-

Testing product: 

Conducting a pilot test to observe 
implementation process. 

Make improvement on the design. 

Measuring the effectiveness of the 
product.

Conduct product testing to 
the targeted group.   
Measure the effectiveness 
of the product on multiple 
variables that related to the 
impac t on educa t ion , 
environment and economic 
aspects of the targeted 
group

Identify variables that are 
i m p o r t a n t f o r t h e 
i m p l e m e n t a t i o n a n d i t s 
effectiveness. 
Evaluate the selected solution by 
m e a s u r i n g t h e i d e n t i f i e d 
variables. 
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METHODOLOGY 
In addressing main purpose of the research, the study has employed a qualitative research 
methodology in an action research. It is a systematic inquiry conducted by the researchers (also 
teachers in the presented research outcomes) to garner data on i) student’s learning experience in 
undergoing learning activities and ii) to what extend the learning activities gives impact. Adapting to 
an action research model composed of a four-stage procedure by Metler and Charles (2011), the details 
of the research stages are demonstrated in the following table. 

Table 2. Four-stage procedure of an action research 

RESULTS AND DISCUSSION  
Results from data mining (thru focus group sessions with students) this paper will present impacts of 
change in terms of student’s learning experiences: a) impacts on learning activities and b) impacts on 
student’s interaction. The results have merged five dominant impacts on student’s learning activities 
and two dominant impacts on student’s interactions.  

Table 3. Impact on student’s learning experience 

Disseminating knowledge and 
technology:  

Preparing materials for exhibition 
and product demonstration. 

Preparing written report of the 
product.

P r e p a r e p r o d u c t 
descriptions that easily to 
understand by the targeted 
group and other potential 
users.

-

Stage Procedure

Planning i. Gathering information on programs offered in the studied school 
ii. Identifying the needs of Sustainability integrations.

Acting i. Conduct qualitative data collection by reviewing documents and records as 
well as reflective practice. 

ii. Analyze qualitative data by employing inductive analytical technique. 

Developing i. Align Sustainability concepts to the process of Innovation. 
ii. Revise selected post-graduate course.  
iii. Implement the revised course.

Reflecting i. Reflect on the course implementation. 
ii.  Study the impacts of change towards student’s learning experience 
iii.Study the impacts of change towards student’s social interaction

Student’s Learning Experience Dominant Impacts

Learning activities Connect learning to the real world problems

Empower social responsibility

Activate holistic approach in decision making

Engage learning with technology

Employ systematic working practices

Student’s interaction Active participation in group discussions

Cross cultural and field of study
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Connect Learning to the Real World Problems  
It has been learnt that during process of finding problems (part of innovation process), students in this 
particular course were connecting their experiences as a teacher in the primary or secondary schools. 
In a group, the students shared common issues that usually occur amongst pupils. The following 
excerpts depict the connection. 

“It is decided that for our group, we will focus on problems that arise in preschool and primary school 
level as both of us have experiences in these two levels. From this experience, we managed to look at 

several problems surrounding learners like short attention span and no motivation to learn”. Group B 

“It was a new experience because we never invented any products before. We have to learn about the 
real problems that occurred in the real classroom environment and the product created able to help the 

pupils to understand the pertaining topic better”. Group C 

Empower Social Responsibility 
This particular impact on students learning experience is contributed mainly by the concept of 
Sustainable Design. The concept amplified the importance of social and environmental dimensions in 
each innovation process. Excerpt from the interview sessions show the impact of social responsibility 
of students in producing innovative products. 

“This course teaches us, to create or produce a product which can be used in our teaching lives and 
has benefits for the community too”. Group C 

Activate Holistic Approach in Decision Making 
Holistic approach is a method that concerns multiple aspects/factors. In this course, students were 
managed to take into account other factors e.g. social and environment while making decision. 

“The process of analyzing a problem is the most challenging phase where we need to consider various 
functions and options that need to be integrated in the realization of the products we wanted”. Group 

D 

“….we found out that our ideas were not innovative enough as this kind of product is already in the 
market. Plus, our ideas were mainly on interactive games, not the product itself. The product that we 
intended to produce also did not give a significant impact on our students learning as the will not be 

able to do self-learning with the product”. Group G 

Engage Learning with Technology 
“..have the skills to use the software to produce comics and this has provided a bonus to us to produce 

the comic use of the software "Manga" is classified as one of modern software used by most comics 
artists”. Group E 

“…production activities that has been carried out in innovation class also requires us to learn skills in 
specific areas such as skills in conducting electrical wiring and electronics as well as proficiency in 

the use of computer software". Group F 

“Other than that, as our product is integrated with electronic, we learn more on electronic 
components. We learn on how to deal with experts and negotiating on the costs and the installation of 

it. Also, we also need to meet up with the people who are skilful in producing the book”. Group G 
. 

“However, during the process of searching and colleting materials, we learn that everything can be 
bought from the internet. For example, instead of using a normal mirror which is quite heavy and 

expensive, we found mirror that can be stick by using sticker sold online. We also now know that all 
the magnet that people always sell for a few ringgit can be bought online with a cheaper price”. 

Group H 
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The excerpts demonstrate how students were engaging technology with their learning. For instance, 
students in the Group E acquire to learn and master a software called Manga for them to create their 
products. Students not only learn from each other but also disseminate the knowledge. The other 
groups learnt several types of electrical and electronic components, as well as using Internet. This 
knowledge is new to them since they are not from technical or engineering background.  

Employ Systematic Working Practices 
The integration of both concepts in the learning has instilled systematic working practices amongst 
students.  

“We have think of the problem in educational setting, come up with the background of the problem, 
root cause of the problem, and the possible solution to the problem”. Group A 

The students also were using tools/instruments, e.g. morphological chart and functional analaysis, to 
assist them and prepare the concept design for their project.  

“First of all, we learnt the steps and procedures that have to be taken in developing a product. It is not 
that easy as we had to gone through many procedures and had to start from scratch everytime. From 
the morphological chart to the purchasing of the materials, many measures have to be taken”. Group 

H 

Active Participation in Group Discussion 
In the context of social interactions, students have shown their full commitment working in a small 
group. Maximum of three members, the students working day and night to complete their tasks and 
project. Having significant number of hours working together, students exchanging ideas, critics, 
knowledge as well as skills.   

“In this classroom, the social interaction between students through groupings and discussions help us 
to gain more ideas on what to do for our project. Looking at other people’s ideas, we managed to 

spark some ideas ourselves on what we could come out with”. Group B 

“We also learnt that the importance of collaboration and team work. Through every step in developing 
our product, we always have brainstorming sessions. During brainstorming session, we were able to 

generate high amount of ideas as we have different knowledge and different experiences come 
together. It brings together various ideas and suggestions”. Group H 

Cross Cultural and Field of Study 
Besides exchanging knowledge and skills, the students were also learning from the diversity of 
culture, nationality, and field of study. It provides an experience that can only take place where 
integration occurs. The students stated that: 

“With multiple contacts from different backgrounds give us ideas and opinions that are different and 
unique”. Group D 

“We can get to know each other and find strengths and weaknesses in order to realize our product 
was. In addition, both of us can establish a relationship between the group which consists of Malay 

and Indian. This partnership will help us to get to know each other's culture”. Group E 

“Innovation in Learning and Teaching course has given us new and interesting exposure on the 
concept of inventing, creating and developing an invention from our own ideas. We find this course a 
very useful and provide comprehensive input on the procedures in developing an innovation despite of 

us who comes from different background of studies”. Group G 
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“…our classmates are very friendly and they are very helpful in sharing and most of them are teachers 
from different schools. We even have a foreign classmate who came from Nigeria where we have the 

opportunity to listen to his different point of view and culture”. Group G 

CONCLUSION  
In the effort to incorporate both concepts, Sustainability and Computational Thinking, a proper plan 
and learning structure is needed. The integration framework (Table 1) demonstrates the steps and 
details of integration in innovation process. It has been developed in such way so that the teachers and 
students could refer and evaluate. The framework at some extend ease the challenge to incorporate a 
complex and broad concept e.g. Sustainability into the existing curricula.  

Implementing the framework is a huge challenge for the teachers, especially when having various 
groups of student from different disciplines. Majority of the students were not aware of the concepts of 
Sustainability and Computational Thinking. It demands a proper lecture to explain both concepts.  
  
Results from the study have shown seven dominant impacts towards student’s learning experience. 
Most of the impacts are on learning activities and two on social interactions. However, none of the 
students reflect their experience working with stakeholders and industries. This component is 
important to ensure the products are sustainable and available in the market. Therefore, further 
improvement on the framework is highly recommended.    
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