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Abstract 
Cooking is not only to satisfy hunger and to produce palatable food. Behind the arts of 
cooking, there is food related sciences involved that is often overlooked. Food science 
elements can be explored through fermentation of bread, coagulation of eggs during 
preparation of mayonnaise and Maillard reaction during the grilling process of steak. There 
are many other cooking processes that involve the elements of science. Thus, this study 
explores the integration of cooking and food science elements via Kitchen Science Module to 
fascinate Secondary School students towards the Science, Technology, Engineering and 
Mathematics (STEM) programme. A qualitative research through observation has been 
employed to achieve the objective of the study. Kitchen Science Module has been used as the 
major tool in examining the fascination level of students towards the STEM programme. A 
direct exposure of knowledge kitchen science plus direct involvement with the cooking 
processes would fascinate and motivate secondary school students to pursue their future 
study in related fields of science, technology, engineering, and mathematics specifically. 
Keywords: Cooking, Kitchen Science, STEM, Food Science, Student 
 
Introduction 
The Malaysia Education Blueprint for 2013-2025 has included STEM Initiatives with the aims 
of preparing students with the skills to meet science and technology challenges to ensure 
Malaysia has enough qualified STEM graduates (MOE, 2013). This implies the importance of 
Science and Technology education which has always been a priority in Malaysia. STEM is an 
acronym for the study or professional practice in the broad areas of science, technology, 
engineering, and mathematics. This educational concern is driven by a large majority of 
secondary school students who fail to reach proficiency in math and science (Hernandez et al., 
2014). Meanwhile, Brown (2012) reveals that STEM education research is a field of wide variety 
and unclear parameters. The lack of agreement on what STEM education is can be seen in the 
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many different definitions of STEM education.  Apart from that, the U.S. Department of 
Education. (2007) defines STEM education as an educational program for those primarily 
intended to provide support for or to strengthen STEM education at the elementary and 
secondary through postgraduate levels, including adult education.  
 
Despite the government’s commitment to align the STEM initiatives to the objectives of the 
New Economic Model, Economic Transformation Programme and the Government 
Transformation Plan launched in 2010, there are still great challenges in implementing Science 
Education in Malaysia (Shahali, Ismail & Halim, 2017). One of the key issues that Malaysia has 
been battling is meeting the human capital demand that will be necessary in 2020. The number 
of students who have chosen STEM fields has continued to decline in recent years (Halim & 
Subahan, 2016). Currently, only 42% of middle school students in Malaysia choose to do 
science, including technical and vocational programs at high school. The percentage of middle 
secondary school students who meet the requirement to study science at upper secondary but 
choose not to do so increased to approximately 15% (MOE, 2013). The current demand for 
STEM-capable workers surpasses the supply of applicants who have trained for those careers. 
The Ministry of Science, Technology, and Innovation (MOSTI) estimates that there will be a 
shortfall of 236,000 professionals in STEM-related fields (MOSTI, 2012). Given these shortfalls 
for a STEM-capable workforce, the nation’s economic future depends on preparing more 
students to enter these fields. 
 
Regarding international studies, for example, the trends in International Mathematics and 
Science Study (TIMSS) have shown disturbing trends among Malaysian students (Jayarajah, et 
al., 2014). The findings from the TIMSS suggest that the declining attitudes toward science 
education constitute an international crisis. In Malaysia, the TIMSS science score in 2007 had 
decreased radically to 471 points, 40 points lower than the score of TIMSS 2003. Amongst 59 
countries taking part in TIMSS 2007, the cumulative score of science achievement for Malaysia 
Form 2 (grade 8) students showed the most significant decline compared to other countries. 
TIMSS 2011 revealed the same trend with science decreased to 426 points, 45 points lower 
than the score in 2007 (IEA, 2012).  
 
The Higher Education Planning Committee aims for 60% science stream and 40% art stream 
students at upper secondary school. Nevertheless, the results show that the 60:40 policy is yet 
to be achieved. This issue is clear when only 20% of the 472,541 students who sat for the 
Malaysian Certificate of Education or commonly known as SPM (a national examination taken 
by all grade 11 students in Malaysia in 2012 were science-stream students. The decrease in 
the number of students in the science stream is alarming. At tertiary education, statistics 
indicated that the inclination of students’ interest is toward the social sciences, business, and 
law courses (MOE, 2013).   
 
Nevertheless, the new STEM approaches in Malaysian science education is aiming at making 
science more appealing to students and indirectly inviting more students to pursue their 
studies in science related areas to realize Malaysia’s goal of becoming an industrialized country 
(Saat, 2012). The increasing flow in the STEM education pipeline has become a better way to 
motivate young minds to further their interest in science and mathematics (Rhoads, Walden 
& Winter, 2004) by using meaningful learning context and relate to student real life as 
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mentioned in the six core STEM integration (Johnson, Peters-Burton, & Moore, 2016). In line 
with its mission, the Faculty of Hotel and Tourism Management, Universiti Teknologi MARA 
Selangor, Malaysia (UiTM) has developed the Kitchen Science Module to attract and motivate 
students to pursue their studies in science related fields. The module has been published in 
2018 and integrated the daily routine practices in food preparation. The Kitchen Science 
Module has been used in STEM@UiTM activities at pilot schools under the Department of 
Education Selangor. This paper reports the initial finding of the feasibility of using the Kitchen 
Science Modul as a medium to stimulate students’ interest towards STEM education.  
 
Literature Review 
Introduction to Stem Education 
 STEM is designated curriculum where four specific disciplines which include science, 
technology, engineering, and mathematics are integrated in educating students for an 
interdisciplinary and cohesive learning paradigm based on real-world applications. STEM is an 
educational concept where science is taught integrative with technology, mathematics, 
language, and other subjects with the aim to create meaningful learning, enrich students’ 
learning experiences, enhance their understanding, and shift their attitudes and soft 
competencies (Mashita, Ramli & Karyanto, 2017).  
 
The shortage of science, technology, engineering, and mathematics (STEM) graduates and the 
small numbers of people who plan to pursue a STEM major or career, are some of the major 
issues that necessitates STEM education as a global priority. In Malaysia, the STEM 
implementation has been as early as 1970 when the first National Science and Technology 
Enrolment Policy of 60:40 being introduced, which guaranteed that 60 percent of students 
would be enrolled in science with the remaining 40 percent in arts. While in 1991, Vision 2020 
was implemented with one of the goals is to establish a scientific and innovative society. 
Consequently, 69 science secondary schools and 51 Mara Junior Science Colleges has been 
established to achieve the goals. The high aspiration of Malaysia in achieving this goal can be 
clearly seen when Ministry of Education initiated the Malaysia Education Blueprint in 2011 
with STEM as one of the priorities identified in the blueprint. In addition to it, is the 
incorporation of computational thinking, aimed to groom the young digital citizens and future 
innovators in a rapidly evolving world. It exhibits that Malaysia is moving closer to establish a 
scientific and innovative society (Kementerian Pelajaran Malaysia, 2013).  
 
The decisiveness of the plan has since, revealed that students who have an increased interest 
in science, mathematics, and engineering in the early years of their education are more likely 
to pursue that interest resulting in a STEM-related career (America After 3PM Special Report, 
2015). However, STEM subjects have been labelled as too challenging, boring, and/or 
uninteresting by many students which restrict their participation in STEM subjects and 
activities. Thus, an alternative approach needs to be undertaken to resolve these issues.  
 
Approach to Integrating Stem in Learning 
 STEM is more than just an acronym for science, technology, engineering, and 
mathematics. It is a skill or a philosophy in a way where it involves an approach and a way of 
thinking for educators in assisting students to gain knowledge beyond subjects taught in class 
in an enjoyable and interesting learning ambient, hence an enhanced quality of teaching. 
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Several methods or approaches can be undertaken to enhance the quality of education. A 
student-centered learning (SCL) approach is a system whereby instruction given to the student 
at its heart with creative visual aids as well as other teaching aids provided assist the students 
in understanding the STEM concept (Sri Mulyani & Kawedhar, 2017). In addition, STEM also 
occupy students with the skills to gather and study information (investigative skills of science), 
evaluate and make sense of information (analytical skills of mathematics) and determine how 
the information gained help them to solve a problem (inventive skills of engineering) by using 
the available technology around them in the informal learning technique. The informal 
learning environments implemented was claimed as the catalyst that motivate and increase 
the students’ interest towards STEM (Mohr-Schroeder et al., 2014) and inspiring the students 
to pursue a STEM career (Kitchen, Sonnert & Sadler, 2018). Through informal learning, the 
interesting learning experiences help the students to learn more effectively. It is in line with 
Brown, Concannon, Marx, Donaldson and Black (2016) where they found that student interest 
played a key role in intention to persist in STEM education.  
 
In general, formal learning is applied in a solitary form of educational system (Martin, 2004), 
whereas, informal learning giving broader opportunity to connect and intermingle with peers 
(Barker, Larson & Krehbiel, 2014; Denson, Hailey, Stallworth & Householder, 2015). By 
conducting the informal learning approach, students being exposed to the ‘real world 
problem-solving approach.’ This learning approach can motivate students to learn and 
improve their interest, achievement, and persistence which develops positive STEM 
perception and giving students the opportunities to participate in authentic STEM learning 
experiences. For these reasons, an informal learning environment needs to be provided for 
meaningful exposure to a STEM community in which they are free to participate, practice, and 
belong (O’Connell, Keys & Storksdieck, 2017). 
 
Thus, this module is outlined with the aims to provide an informal STEM learning opportunity 
to the secondary school students with a focus on the school with minimum numbers of 
students embarked on the science stream classes. The researchers are optimistic and 
confident, every student has the potential provided with the opportunities, to gain an 
authentic learning experiences by exploring STEM via the “Kitchen Science” Module. It is 
hoped that the informal STEM learning provided in this module, will develop an interesting 
and memorable experience on student participants, and prepare themselves for their life and 
give positive perception towards STEM learning. 
 
Methodology 
The common paradigm for module design and delivery in education is one where delivery and 
content is driven by the lecturer or module leader (Biggs & Tang, 2011). The module must be 
developed with the intention to provide learning outcomes, clear means of delivery and the 
assessment to be carried out. The Kitchen Science Module was thus created with the intention 
to fascinate students’ interest in science, technology, engineering and mathematic through 
hands-on activities, doing and preparing some of the common cooking activities in the kitchen. 
It was developed with reference to Malaysian Secondary Syllabus from the Ministry of 
Education, Malaysia.  
 



International Journal of Academic Research in Business and Social Sciences 

Vol. 1 1 , No. 13, Beyond 2021 and COVID-19 - New Perspective in the Hospitality & Tourism Industry. 2021, E-ISSN: 2222-6990 © 2021 
HRMARS 
 

315 
 
 

Both topics under this module were developed to meet the objectives of the study. The first 
topic is Science of Yeast. This was developed in accordance to one of the topics in Science 
syllabus for Form 5; Microorganism and its effects on living things. The second topic is Eggs 
and its functions. This topic was designed based on the topic Food Technology and Production 
in Science syllabus for Form 5 as well. The module design was then presented to a group of 
academicians in Universiti Teknologi MARA Shah Alam. A purposive sampling was used to 
select the expert respondents from various STEM background, where they were presented 
with the module and were asked to give their comments and feedbacks. Amendments were 
then made on the module to enhance its application for the students.  
 
The module was then administered to 2 groups of secondary school children in Selangor as 
pilot study for this research. 5 lecturers and 10 undergraduate students from the Faculty of 
Hotel and Tourism Management, Puncak Alam campus were appointed as facilitators and 
assistants that took part in administering these modules. The 2 schools selected were the pilot 
schools for STEM@UiTM education under the Selangor Education Department. A total of 150 
students from both schools had participated during the sessions.  An observation method was 
found most useful and appropriate to be conducted at this early stage of the module's 
sessions. This method had provided ways to check for nonverbal expression of feelings from 
the students, able to determine who interacts with whom, grasp how students communicate 
with each other and the facilitators and assistants and checked for how much time was spent 
on various activities.  The facilitators and the assistants were supplied with a reference list of 
items they can observe during the sessions; time taken to finish the module, the completed 
observation forms and the expression feelings by the students both verbal and nonverbal.   
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Results and Analyses 
The table below depicts the description for Kitchen Science Module for STEM education. The 
module consists of 2 topics with 4 activities to be carried out during session in schools.  
 

Table 1: Description of Kitchen Science Module 

No Module General 
descriptions 

Learning Outcome  Activities  Assessment  

1 Science 
of Yeast  

 1) Understand 
the process of 
fermentation in 
microorganism  
2) Able to 
explain the function 
of yeast in 
breadmaking 

Yeast 
Balloons  
 
Yeast and 
Breadmaking  

Yes 
- Observation 
forms 
- Hands on  
- Q&A 

2 Eggs and 
its 
functions  

 1) Understand 
the factors affecting 
coagulation and 
emulsifying 
processes 
2) Able to 
explain the uses of 
these processes in 
food technology and 
production  

Mr 
Mayonnaise  
 
White eggs 
foam 

Yes 
- Observation 
forms 
- Hands on  
- Taste 
- Q&A 

 
Both topics use an informal approach for enlightening the students about the processes 
involved as they take part in the activities. Activities in the module were chosen because they 
are easy to administer, allow for considerable time to observe reactions and to provide 
elements of fun and enjoyment to fascinate students' interest. Observation forms are provided 
as part of the assessment to test students’ understanding and stimulate their curiosity over 
the outcome of each activity. Hands-on activities are part of the assessment to engage them 
and allow for personal experience with the module.  
 
Observation Results 
Time to Finish the Module 
Each of the activities was carried out within 1 to 1.5 hours involving 4 to 6 groups of school 
children at a time. They were given a brief description on the administration for the 
experiments and activities. The facilitator and their assistants were then demonstrated each 
of the activities followed by hands-on sessions by the students. During the sessions, they were 
given opportunity to do the activity from beginning and to observe the results. They were 
given observation forms to fill in to record what they saw and to draw into conclusions. A 
question and answer (Q&A) session followed at the end of each activity. 
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Completed Observation Forms 
The observation forms act as a means to record and to assess the students’ understanding on 
the concept of science in the kitchen. The questions asked in the form were related to the 
experiments and activities carried out. The discussions on the activities were carried out during 
the Q&A sessions. 
 
Participation and Expressions by students 
As mentioned earlier, the facilitators and their assistants were reminded to observe the 
students' expressions verbally and non-verbally during the module. During the sessions in 
both schools, all targeted group of students participated and had the opportunity to 
experience hands-on practice on the activities. Below is the feedback generated from the 
facilitators and the assistants on their observations of the students. 
 

    
    
 
 
 
 
 
 

 
  
 
 

         
       
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 

 
 
 
 

Figure 2: Students take part in hands 

on 
Figure 1: A demonstration by the assistant 

Figure 4: Students take part in kneading 

activity 

Figure 3: Students were asked to fill up the 

observation activity form 
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Table 2: Recorded feedback 

No Feedback from facilitators/assistants 

1 “They were happy and very curious to learn…” (Facilitator 1, Facilitator 4) 

2 “…students said the exercise is fun..” (Facilitator 3, Assistant 3, Assistant 7) 

3 “…each and every one of them are eager to try” (Assistant 2) 

4 “when asked if they have questions, I can see quite a number of hand..” (Facilitator 
4) 

5 “…the student said mayonnaise is tasteful..not like what bought at shop..” (Assistant 
1) 

6 “…one of the student said this is good because they can be out of class…doing 
something else..” (Facilitator 1, Facilitator 2) 

7 “...they said the experiments so related to what they do at home..” (Assistant 5) 

8 “ they want to try knead the bread…and keep asking if they are doing it right..which 
is very happy to me” (Facilitator 5) 

9 “ they are having fun, you can tell from their happy face and eagerness to try” 
(Facilitator 3, Facilitator 5, Assistant 1) 

10 “..the students really like it when I say you can taste the mayonnaise …” (Assistant 
9) 

 
The feedback gained from this pilot study has provided some interesting initial findings on the 
effectiveness of integrating cooking and food science to help students in secondary schools 
to spark their interest in science. Students were recorded to feel happy and fun, induce 
interest to learn about cooking and science, feel happy and good about the opportunity to 
learn outside of the classroom. They are eager to learn and take part in the activities which 
affirm their fascination towards the module. Furthermore, the hands-on and taste 
assessment are a bonus to be added to the module as studies have shown that students learn 
best when learning is active. Scientists believe that when students use all their senses it helps 
the brain create pathways that make it easier and quicker to retain information (Cox, 2018). 
  
Food Science can be used as a tool in integrated curricula to enhance STEM education, 
coupled with the scientific diversity of food make it a perfect fit to incorporate content from 
all STEM disciplines. Furthermore, exposing students to the complexity of the food chain, food 
safety, and food science at a young age sets them up to be informed and educated consumers 
throughout their lives (Edwards, 2018). This supports one of the initial agenda in formulating 
the module, which is to supplement long life education to the youngsters 
  
Conclusion 
Understanding science, technology, engineering, and mathematics is slightly challenging 
especially for the non-science students. However, by incorporating correct and suitable 
approaches, the learning of STEM education can be improved. Kitchen Science Module was 
specially designed with the aims to fascinate students’ interest and enhance their 
understanding towards science, technology, engineering, and mathematical subjects. The 
hands-on activities provided in the module were able to create enjoyable learning 
experiences, add a holistic approach in learning by doing, encourage interactions between 
teachers and learners and setting out new examples to learn science at schools. It can be 
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concluded from this pilot study, that the Kitchen Science Module has the potential to facilitate 
the learning of STEM for students. It is therefore suggested that this module can be used as 
an effective learning pedagogy to arouse secondary school students’ interest towards STEM. 
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