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Abstract. The scope of STEM based academic programs such as 
engineering and technology education should be widened to include 
Science, Technology, Reading, Engineering, Arts and Mathematics 
(STREAM) to enable future STEM graduates to be able to respond to the 
rapid changes of IR 4.0 and be ready for STEM based professions of the 21st 
century. A STREAM based curriculum for STEM focused programs will 
promote 21st century skills including collaboration, communication, 
creativity and critical thinking. STREAM has been gaining much popularity 
globally, given its ability to provide opportunities for learners to develop 
21st century skills and the 4Cs necessary to strive in the future workplace. 
In this paper, we provide a succinct review of current debates surrounding 
this issue, drawing upon examples from across the globe, in Malaysia and 
Vietnam. 

1. Introduction 
Originally known as Science, Mathematics, Engineering and Technology (Sanders, 

2008), STEM is an educational initiative developed by the National Science Foundation 
(NSF) with the aim of nurturing students with critical thinking and problem-solving skills, to 
enable them to be more competitive in the increasingly challenging workforce. STEM 
education, which is considered to be an interdisciplinary approach to learning (Meng et al., 
2014), is deemed to be instrumental in reinforcing the professional skills essential for future 
careers and economic development (Colucci-Gray et al., 2017).  

The limitations of STEM were brought to fore during the American Arts-National Policy 
Roundtable in 2007, following which the STEAM approach was agreed to be a more 
sustainable approach to use to nurture students’ engagement and competences in STEM 
based professional fields (Allina, 2018).  According to Land (2013), it is a must to encourage 
the younger generation to find out multiple solutions to complicated issues. The addition of 
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the arts within STEM can address this issue. Adding the Arts component to STEM education 
allows for the expansion and reinforcement of creativity within STEM learners.  

In responding to the rapid changes within the context of Industrial Revolution 4.0 (IR4.0), 
it has also been found that the “Three Rs” (Reading, wRiting, and aRithmetic) are no longer 
sufficient to address the developmental needs of STEM learners (NEA, 2012). A STREAM 
based curriculum can bridge this gap, as it will be able to promote 21st century skills 
including “collaboration, communication, creativity and critical thinking” (Debroy, 2017).  

In this paper, we provide a succinct review of current debates surrounding this issue, 
drawing upon examples from around the globe, in Malaysia and Vietnam.  
 

2. Literature Review  
2.1. Current debates surrounding STEM, STEAM and STREAM  
This section highlights debates surrounding STEM, STEAM and STREAM. We first look 

at some debates within STEM.  
According to Zaher and Damaj (2018), STEM curriculum mainly focuses on addressing 

“facts and problems” by giving well-known and clear solutions rather than orienting students 
to seek a variety of solutions. Therefore, to deal with these issues, Pringle et al. (2015) 
propose that technology-supported collaborative learning be promoted to make students 
ready for the 21st century working environment in STEM areas.  

Gordon (2014) highlights the need for the STEM professional workforce of the future to 
be skillful in the following competences to be able to sustain their relevance: (1) Applying 
digital tools for collaboration and problem solving; (2) Developing presentations via 
multimedia; and (3) Transforming information into knowledge through web seeking and 
examining. This addition is critical, as educators have also pointed out that such competences 
would strongly enhance 21st century skills among students.  

McMullin and Reeve (2014) have found that lecturers play a crucial role in contributing 
towards the success of STEM implementation. Using intricate teaching designs and suitable 
teaching techniques in STEM classes, lecturers are also able to inspire students’ interest in 
developing their capability to innovate (Chen et al., 2019). Additionally, there should also be 
openness and transparency (Margot & Kettler, 2019).  

In debates surrounding STEAM, Lathan (2015) for instance found that STEAM promoted 
lecturers’ capabilities in applying project-based learning (PBL), besides enhancing an 
inclusive learning environment where all students could participate. It has also been found 
that lecturers’ STEAM teaching competence could be improved via professional 
development using collaborative and reflective approaches. Kang (2019) on the other hand 
has proposed for STEAM professional development programs to be looked into more intently 
(Kang, 2019).   
  Interestingly, STREAM has been gaining popularity in many countries for the following 
reasons: (1) Enhances 21st century skills; (2) Releases creativity; (3) Enables learning and 
practice; and (4) Promotes student centered learning (Root-Bernstein, 2011).  
 
2.2. Developments in Malaysia and Vietnam 

In Malaysia, the need for STEM professionals is critical to accelerate the development of 
the nation. Projections by the Ministry of Education (2015) of Malaysia indicates that it is 
necessary to align inquiry-based learning, contextual learning, collaborative learning, and 
project-based learning with STEM. The future direction of STEM education in Malaysia is 
projected to be enhanced through the quality of the STEM curriculum, professional 
development for STEM staff and employing more teaching and learning methods oriented to 
the young generation  (Shahali et al., 2017). 
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Above and beyond promoting the interest of students in STEM, Maat (2017) is of the 
opinion that it is crucial to choose appropriate pedagogy where creativity and communication 
skills are developed, where critical thinking is fostered and where collaboration and 
innovation is critical. The Ministry of Education has also made clear the critical need for 
Malaysian institutions of higher learning to shift from STEM to STREAM. With the 
transition from STEM to STREAM, the Malaysian education system would be seen to be 
able to develop the soft skills of Malaysian students beyond “science” courses (Lim, 2019).  

The development of STEM and STEAM education in Vietnam has not been as rapid as it has 
been in Malaysia. In 2017, Prime Minister Nguyen Xuan Phuc issued a directive to develop the 
country’s ability to access the fourth industrial revolution. In this directive, the Ministry of 
Education and Training (MOET) was assigned to do the following critical tasks: (1) Foster 
teaching science, technology, engineering and mathematics (STEM) in the universal 
education curriculum; (2) Launch pilot programs of STEM teaching at several high schools; 
(3) Build up the capabilities of “researching and teaching” in institutions of higher learning; 
and (4) Promote teaching fundamental skills and knowledge, developing creative thinking 
and adaptability to keep up with the needs of Industrial Revolution 4.0 . 

Even so, there is limited practice of the above in the Vietnamese education system at present. 
Vietnamese lecturers with diversified academic background have also not been appropriately and 
professionally trained to teach STEAM (Fullbright, 2019). Recent research conducted by 
Nguyen et al. (2020) has however noted that most Vietnamese education stakeholders had 
positive perceptions on STEM education. The Nguyen et al (2020) study also found that there 
is a need to standardize academic and training qualifications to create sustainable STEM 
development in Vietnam. The study further recommends that professional development 
programs for academics be focused on STEM thinking, and awareness of STEM jobs 
(Nguyen et al., 2020). 
 
3. Conclusion  

From the literature discussed above, it can somewhat be deduced that many challenges 
lie ahead in developing STEM, STEAM and STREAM. It is interesting that institutions the 
world over, in Malaysia and in Vietnam have begun to recognize that a STREAM based 
curriculum for STEM focused programs will promote 21st century skills including 
collaboration, communication, creativity and critical thinking. To the knowledge of the 
researchers, there are limited studies exploring notions of possibilities of engineering and 
technology based institutions of higher education transforming from STEM to STREAM 
education within an Industrial Revolution 4.0 context, specifically within Malaysia and 
Vietnam. Therefore, it is recommended that further empirical studies be conducted to 
understand this issue better. It is suggested that researchers explore this issue from a policy, 
curriculum design, pedagogy and professional development angles. Opportunities, 
challenges and solutions surrounding successful transformation from STEM to STREAM is 
also recommended to be investigated. 
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