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The integration of Science Technology Engineering and Mathematics (STEM) education
was introduced in Home Science subjects in the year 2017. It aims to enable Home
Science students to be competitive in facing the challenges of the 21st century.
However, the integration of STEM was not fully implemented due to time constraint,
lack of STEM knowledge, as well as heavy workload among the teachers. This study was
conducted to explore the integration of STEM among Home Science teachers. Three
research questions were derived. Firstly, by exploring Home Science teachers'
understanding of STEM and the challenges faced by them in integrating STEM. This
qualitative case study involved three Home Science Teachers in Larut Matang and
Selama District, Perak. The research informants were selected by using purposive
sampling technique. Data were collected using semi-structured interviews. The findings
indicated that Home Science teachers understand the concept of STEM integration.
They successfully integrate elements of Science and Mathematics, but lack the
knowledge to integrate the elements of technology and engineering in Home Science.
Only certain topics were chosen to inculcate the STEM elements. Findings also showed
that the teachers are not confident in planning STEM projects because there is no
guidance and course given to them. Three main challenges faced by the teachers are
time constraint, no allocation or budget, and limited creativity to implement STEM
projects. The involvement of Home Science teachers in STEM-related activities
organised by the District Education Office, State Education Department, or with STEM
organisations need to be increased to make sure they get enough exposure to STEM
integration in the classroom. Comprehensive training should also be given to Home
Science teachers through a continuous Professional Learning Community (PLC) to
improve their level of competence in teaching STEM.

1. Introduction

In the next twenty years, the need for manpower in the field of research and the digital industry
will dominate the employment industry. Even most IR4.0 jobs involve STEM knowledge and skills
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(EPU, 2021). In relation to this matter, the government has taken an initial step by introducing STEM
education in the Standard Secondary School Curriculum (KSSM). The integration of STEM education
in the Assessment Curriculum Standard Document (DSKP) is one of the agendas in the Malaysian
Education Development Plan (PPPM) 2013-2025 [1]. STEM education, in the context of Malaysia,
refers to education that is based on the concept of educating students in four main fields, namely
Science, Technology, Engineering, and Mathematics. This is achieved by integrating the four fields
through learning applications to solve problems in the context of the real world [2]. PPPM has
outlined STEM education not only in Mathematics and Science subjects, but also involving specialised
elective subjects (MPEI), namely Communication Graphics, Home Science, Agriculture, Design,
Computer Science, Sports Science, and Basic Sustainability [3]. Some of the policies seen to support
this noble desire are 60% Science: 40% Literature Policy (60:40 Policy), Vision 2020, PPPM 2013-2025,
as well as the National Science, Technology, and Innovation Policy, in addition to the operation of the
National STEM Centre which began in May 2018.

This government's intention is in line with the practice of neighbouring countries such as
Singapore that includes STEM disciplines in their curriculum to produce workforce resources in STEM
fields, such as engineers, biotechnology and scientists [4,5]. In fact, the United States also applies
STEM education in Technical and Vocational Education (TVE) to provide a skilled and professional
workforce in the IR4.0 industry. This is because STEM education has the potential to motivate
students in their studies to be able to engage in STEM-related activities for their future careers [6].
Actions taken by the government are also seen to be in line with the recommendations of the
National Society of Professional Engineers which suggest that all citizens, even if they are not STEM
professionals, need to have the skills and competence to deal with the challenges of the society based
on information and high technology [7].

In the context of Home Science subjects, the Standard Curriculum and Assessment Document
(DSKP) is a reference used for the implementation of STEM. The integration of Mathematical
Engineering Science Technology (STEM) education in Home Science subjects is one of the
government's efforts to apply 21st century skills through the Malaysian Education Development Plan
(PPPM) 2013-2025 [1] This initiative aims to enable Home Science students to be competitive in
facing the challenges of the 21st century. From 2017, the subject of Home Science has been grouped
into the Science and Applied Technology elective for upper secondary level. Through this
recommendation, teachers need to plan teaching and learning by integrating three elements, namely
STEM knowledge, STEM skills, and STEM values. The integration of STEM into teaching and learning
is in line with the profile of the 21st century students who are the aspirations of the Ministry of
Education and Culture. Students who are knowledgeable, resilient, into teamwork, good at
communicating, patriotic, thoughtful, curious, and principled [3].

To achieve the nation's educational goals, teachers are the backbone of change. According to Han
et al., teacher readiness is important in making teaching more meaningful. Therefore, [9] stated that
to increase interest and continued desire in the STEM field, teachers should understand and have
existing knowledge about STEM education. The integration of STEM in teaching and learning can be
implemented by cultivating STEM practices through inquiry strategies, problem-solving, and projects
in the context of the real world [3].

There are several weaknesses identified among Home Science teachers in integrating STEM
education. The first is in terms of exposure to STEM. Short-term courses and in-service training for
STEM education are often conducted for Science and Mathematics teachers. Home Science teachers
obtained STEM information through the DSKP briefing when it was first introduced. However, short-
term courses related to STEM are almost never conducted for Home Science teachers specifically.
Even teachers are bound by 'Finish syllabus syndrome' which is a challenge for teachers to integrate
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STEM elements. This is due to teachers and students being and to bound into the exam-oriented
system [10] which requires them to finish the syllabus. Because of that, teachers do not have enough
time and what is worse, they are also burdened with other workloads [11].

According to the Minister of Science, Technology, and Innovation, the Ministry of Education
Report in 2020 showed that only 47.18 percent of upper secondary level students across the country
chose STEM as their field of study. Of that number, 26.6 percent chose Technical and Vocational
Education and Training (TVET). This decline could be linked to teachers' integrated STEM teaching
practices which were reported to still be at a moderate level [12], not comprehensive [13], and not
enough to meet the needs of the students [14]. The students were also reported to lack
understanding of the teachers’ delivery method and thus, causing them to lose interest in STEM [15-
17]. In addition, teacher guidance methods that were not suitable for the students' abilities also
contributed to the deterioration of their academic performance [16,18]. The practice of teacher-
centred teaching approach that is still pioneered by teachers was also an obstacle to the
development of the students' HOTs [1].

Past studies revealed that teachers' knowledge and attitudes about STEM education have a
significant relationship with teachers' willingness to implement STEM education [19]. Changes
implemented in the education system sometimes affect the teachers’ acceptance to implement
them. If teachers cannot fully understand the reforms introduced by the ministry, then the effect is,
STEM teaching implemented by the teachers will be different from what has been set [20]. In
addition, sometimes, teachers find it difficult to accept the changes because they mull over the
changes to be outside of their normalcy. Teachers will also feel burdened to carry out STEM teaching
and learning due to other factors such as time constraint to make preparation before class [21-23]
and focusing on completing students’ hands on practical projects [6,17,24].

Exposure to STEM Education in Home Science was carried out during the upgrading of KSSM
subjects based on the latest measure in the Standard Secondary School Curriculum (KSSM). Although
there are many studies on the integration of STEM in subjects, studies on STEM in Home Science
subjects are fewer. Most studies are focused on pure Science and Mathematics subjects. There is a
gap involving the study of STEM in Home Science. Hence, the exploration of the integration of STEM
teaching in the subject of Home Science needs to be done. It is important to understand the extent
of its implementation in teaching and learning and what are the challenges faced by teachers in
schools. This article focuses on exploring teachers' understanding of STEM, as well as the challenges
faced by Home Science teachers.

2. Concept of STEM Education

STEM education is emphasised in the transformation of national education through the Malaysian
Education Development Plan (PPPM) 2013-2025 [1]. Chronologically, STEM Education in Malaysia
was designed in three phases (KPM 2015), which are wave 1 to 3 phases. In 2013-2015, which is Phase
1, STEM Education was first introduced by strengthening the curriculum, providing training to
teachers, and using a multimode learning model. Then, in Phase 2, which was around 2016-2020,
campaigns and collaborations with relevant agencies were actively implemented to foster
community interest and awareness of STEM. Last year, starting from 2021-2025, was a phase where
the STEM shift was enhanced to an excellent level through increased operational flexibility. The three
STEM implementation methods recommended by the MoE are STEM as a field of study, the second
STEM as a subject package, and the third STEM as a teaching and learning approach [25].

There are three elements to be achieved based on the STEM teaching and learning model, namely
STEM knowledge, STEM skills, and STEM values. STEM knowledge refers to ideas, concepts,
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principles, theories, and understanding in the field of STEM for all STEM subjects (KPM, 2016c). STEM
skills focus on process skills and technical skills. Process skills refer to process skills in science,
mathematics, design, and computational thinking, while technical skills involve psychomotor and
manipulative skills [2]. STEM values and ethics are fostered to produce students with high character
and personality. Figure 1 displays the STEM model as a teaching and learning approach.
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Fig. 1. STEM Model as a teaching and learning approach (source: (Panduan
Pelaksanaan Sains, Teknologi, Kejuruteraan Dan Matematik (STEM) Dalam
Pengajaran Dan Pembelajaran, 2016))

STEM in Malaysia has a far-reaching goal which is to prepare students to face challenges and be
able to compete at the global level. Undoubtedly, schools are educational institutions that are a
challenge to fuel the culture of STEM Education. Teachers, as implementers of STEM education, need
to make changes by changing teaching methods that focus more on student-centred approach than
teacher-centred approach. This aims to improve high-level thinking skills among students, as well as
the 21st century skills [18]. According to past researchers, teachers used various approaches in
teaching STEM at schools. These included the three approaches recommended by the [2], which are
inquiry-based, problem-based, and project-based approaches (Ramli et al.,).

Teachers face various challenges, especially Home Science teachers in integrating STEM
education. This is because STEM elements are not explicitly stated, but implicit in the subject content.
This creates constraints in terms of implementation among Home Science teachers because they are
not clear on how the elements of technology and engineering are embedded in the subject content.
The same thing happened in other subjects such as Physics, Science, and Mathematics [14,26].
Therefore, knowledge about STEM, as well as exposure to various 'hands-on' activities needs to be
given to teachers so that they can apply it in the classroom. Efforts to train these teachers must be
carried out continuously so that STEM education will be a relevant approach in teaching and learning,
not only at this time, but also in the long run. In addition, the training and professional courses
implemented need to ensure equal participation and involvement among teachers with different
teaching experiences and school locations, as well as consider teachers who teach other than Science
and Mathematics subjects. We are now at the beginning of the 3rd Wave, so awareness of STEM
needs to be strengthened holistically and its implementation expanded at all levels of education.

3. Methodology

This qualitative study used a case study design. The case study design was chosen because this
study involved observations on Home Science teachers. This study included three Home Science
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Teachers in Larut Matang and Selama District, Perak. The research informants were selected using
purposive sampling technique. The sampling focused on certain characteristics and fitted the focus
of the research. The selected informants were involved in the teaching of Home Science and had
followed the KSSM Home Science curriculum.

Research data were collected using semi-structured interviews to answer the research questions.
Constructed interview questions were reviewed by a supervisory committee and underwent a
validation process by experts in the field. The use of semi-structured interviews enabled the
researcher to make immediate changes to the questions, the arrangement of the questions, or the
way the questions were asked to the informants based on the reactions and responses of the
respondents. In fact, this in-depth interview also allowed the researcher to ask additional questions
based on the informants’ answers to the previous questions to get further information.

Interviews were conducted using the Google Meet application and WhatsApp video calls. The
interview sessions were recorded and then transcribed into texts to allow the researcher to analyse
the answers from the informants. The tone of voice and conversation of the informants were also
analysed to identify the findings of the interviews. This method was chosen because the present
researchers had constraints to move from place-to-place due to the COVID-19 pandemic that has hit
the country.

4. Finding and Discussions
4.1 Home Science Teachers' Understanding of STEM Concepts

The findings of the study discovered that Home Science teachers in Larut Matang and Selama still
lack a holistic understanding of the STEM concepts. The concept of STEM integration as understood
by the Home Science teachers is embedding the elements of Science, Technology, Engineering, and
Mathematics in the content. In other words, when teaching and learning take place, the teacher
needs to relate and highlight the elements of Science, Technology, Engineering, and Mathematics to
the learning topic.

The informants were clear about how the elements of Science and Mathematics relate to the
field of Home Science. However, they could not see the connection between the elements of
Engineering and Technology in Home Science. The findings also showed that information can
integrate STEM into some selected topics. For example, elements of Mathematics in food and
nutrition topics, such as calculating the measurement of ingredients, calculating the Recommended
Dietary Allowance (RDA), and calculating food portions. The informants could also identify the
creation of scientific elements in the topic of fabric and textile, for example in terms of the use of
chemical ingredients in fabric manufacturing and dyes in the fabric construction process. However,
the informant did not mention the Engineering and Technology elements in Home Science. In-depth
interviews illustrated that the informants were not confident to integrate Engineering and
Technology elements in Home Science because they themselves were not clear about those
elements.

The findings of the interview also indicated that all informants agreed that STEM integration
should be carried out in Home Science, especially involving elements of Mathematics and Science.
This is because these two elements were spelled out in the DSKP and need to be implemented, in
line with current knowledge needs, as well as equipped with 21st-century teaching and learning
practices. Effective teaching is related to the teacher's ability to process and translate selected
knowledge to facilitate student understanding [17,27].
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The concept of STEM integration was found to be poorly understood by Home Science teachers
because the finding indicated that the teachers only associated Science and Mathematics to teaching
and learning.

4.2 Home Science Teacher Challenges in Integrating STEM

The three main challenges faced by teachers are time constraints, financial allocation, and limited
creativity to implement STEM education. The nature of Home Science subjects involves psychomotor
skills that require students to complete sewing and cooking practical tasks. In relation to that,
teachers are unable to plan and implement STEM education due to the limited allocation of time for
various school activities. All three informants agreed that time constraint is the main challenge for
them. This finding is in line with the findings of [21,23,28] who found that teachers face time
constraints to prepare for STEM education because they need to focus on completing students'
practical projects [12]. Therefore, dynamic planning needs to be done if teachers want to implement
STEM. This is because they are also burdened with other essential tasks [6,29].

The second challenge is in terms of the lack of financial allocation from the school to implement
STEM projects. Based on the Assessment Curriculum Standard Document, teachers need to
implement one STEM project each year. This project must embrace elements of Science,
Mathematics, Engineering, and Technology. Teachers need to plan teaching and learning activities
that use inquiry strategies, problem-solving, or projects in the context of the real world [3] This
second challenge is closely related to the third challenge which is limited creativity. This is due to the
lack of clarity about the implementation of STEM projects and the lack of sufficient knowledge about
STEM concepts. These two factors caused teachers to feel awkward at implementing STEM projects.
This finding supported findings from previous studies that also discovered teacher knowledge, skills,
and attitudes are not yet fully prepared to implement STEM in teaching [23,30-32]

Based on the interviews, teachers stated that they need money to buy materials and equipment
to carry out STEM projects. Related to this, teachers' creativity in designing STEM projects plays a
significant role that can reduce costs. Teachers can create projects that do not require any cost and
only use recycled materials available at home. This finding also gave the impression that Home
Science teachers are less involved in STEM-related activities at the district and state levels. Therefore,
the idea of integrating STEM into Home Science is difficult to implement. Lack of understanding of
best practices for integrating STEM in Home Science also causes teachers to lack creativity in planning
STEM projects.

It can be concluded that these three challenges are seen to be closely related to the support
received by teachers. This study also found that informants did not obtain support from any party.
This was stated by one of the informants as follows: "Information about STEM-teaching was
conveyed during the new KSSM curriculum implementation. After that, there is no support to do
STEM-related projects". The implementation of STEM in Home Science becomes more complex as
some of the teachers were non-option teachers. This finding is in line with the study of Ismail et al.,
who reported that teachers did not receive support from school administrators. There were even
school administrators who did not understand the concept of integrating STEM in schools.
Surprisingly, the informants also stated that the integration of STEM in Home Science does not have
any influence either on the students’ Home Science achievement or the enhancement of Science and
Mathematics skills. This is an excuse for teachers not to carry out STEM projects in class. In fact, the
study also found that Home Science teachers did not realise the existence of the BSTEM Home
Science module published in 2017 by the Curriculum Development Division. This module was
prepared as a guideline for the teachers to implement STEM projects for the Home Science subject.
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Hence, to build a competitive scientific community, every teacher needs to play a significant role
in achieving the goals of education. Teachers do not only teach, but must ensure the success of
transformation in education

5. Conclusions

The findings of this study showed that STEM integration among Home Science teachers in Larut
Matang and Selama, Perak is not well implemented. The findings of the study showed that teachers
do not know the current developments related to STEM education and are not knowledgeable about
the best practices of STEM integration. This scenario illustrates that Home Science teachers are still
in the first wave of PPM, whereas now Malaysian education has stepped into the third wave. These
findings have important implications where ongoing training and exposure to STEM should be given
to the teachers. This finding revealed that there is leakage of information from the top management
to the implementation level. Therefore, this scenario needs to be addressed immediately.

Efforts to identify Home Science teachers who successfully implement best practices in
integrating STEM need to be highlighted and publicised at the level of the District Education Office
and the State Education Department. This can indirectly give extension of ideas to other Home
Science teachers in integrating STEM into their teaching and learning practices more effectively. The
involvement of Home Science teachers in STEM-related activities organised by the District Education
Office and the State Education Department, or with STEM organisations need to be enhanced to
ensure that they get sufficient exposure to STEM teaching in the classroom.

Hence, this study has implications for teachers and education officials such as the District
Education Office to not focus STEM training on Science and Mathematics teachers only. Nonetheless,
comprehensive training should also be provided to Home Science teachers through ongoing
Professional Learning Communities (PLCs) to improve their level of competence in STEM teaching.
The implications of this study include providing an overview of STEM integration for Home Science
teachers in terms of understanding STEM concepts, STEM applications, and the challenges faced.
Home Science teachers need to improve their professionalism, including deepening STEM knowledge
so that STEM teaching can be well integrated and further achieve national aspirations.

Last but not least, STEM education introduced and embedded in Home Science subjects is very
important to prepare the next generation in facing the challenges of globalisation. Undoubtedly,
cooking and sewing skills are important, and at the heart of Home Science subjects. However, if
teachers can encourage students to apply STEM knowledge, skills, and values, this will be an added
value for their future development.
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