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Abstract: STEM Education is important for a country to be 

advanced in economy and technology. It is achieved through 

skilled and multi-talented workforce produced by Technical 

Vocational Education and Training (TVET) which is a 

component of STEM Education. Technology becomes a 

mechanism for STEM teachers to engage their students in STEM 

disciplines. However, STEM teachers have barriers and 

challenges integrating technology in STEM Education. 

Therefore, it is the purpose of this study to examine STEM 

teachers’ technology integration practices in the context of ICT. 

This is a preliminary study that is conducted in MARA TVET – 

one of the private providers of TVET in Malaysia. Using a 

quantitative data collection tool, 32 STEM teachers from MARA 

TVET in Borneo Region participated in the study. The study 

employed adopted SPMa (Standard Practices MARA Educators) 

instrument that consists of three dimensions: basic ICT skills, 

integrating ICT in teaching and learning and communicate 

skillfully using ICT. The overall result revealed that the level of 

ICT integration of STEM teachers in MARA TVET is high (M = 

2.63, SD = 0.80). Dimension basic ICT skills had the lowest mean 

(M = 2.41, SD = 1.04) and followed by dimension integrating ICT 

in teaching and learning (M = 2.69, SD = 0.90). Dimension using 

ICT to communicate had the highest mean (M = 2.78, SD = 1.04). 

In conclusion, the level of ICT integration of STEM teachers in 

MARA TVET of Borneo Region based on adopted SPMa 

instrument is moderate. Though ICT skills affect ICT integration 

in teaching and learning, there is also a need to examine other 

factors that affect the success of ICT integration. STEM teachers’ 

knowledge is a proposed variable to be investigated in future 

research. 

 

Keywords: engineering field, in-service STEM teachers, 

MARA TVET, teaching experiences. 

I. INTRODUCTION 

Globally, STEM Education becomes the subject of 

interest of ministries of education since it is the platform of 

economic growth by many countries [19]. STEM education 

produces workforce with STEM skills which includes 

analytical thinking, critical thinking and innovation [17],[31]. 

STEM skills are necessary to level up the future workforce to 

a standard that can compete globally. It is through STEM 

Education that a country can improve its productivity by 

having innovativeness in their work [7], [29]. Therefore, a 

country that leads in STEM Education brings economic 

growth to their countries. 
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Like other countries, STEM Education also becomes a 

main focus in Malaysia Education system [24]. Malaysia 

Education Minister, Dr. Maszlee Malik expressed his 

concern about the declining number of students choosing 

STEM in his keynote speech during Global Summit Asia Bett 

Leadership and Expo 2019. He also reported that the number 

of students opts for STEM was only 44% in the year 2018 

compared to 49% in the year 2012 [32]. The same scenario 

persists in the state of Sarawak, the largest state in Malaysia. 

It was reported there was only 24.3% students enrolled in 

STEM stream in Sarawak schools [6]. The declined number 

of students pursuing STEM disciplines will cause shortage 

number of engineers and scientists produced by Malaysia. 

Based on statistics from National Council for Scientific and 

Research Development, Malaysia in need of 500 000 

scientists and engineers to support the Industrial Revolution 

4.0 yet there are only 70 000 registered engineers in the 

country [31]. This is an alarming situation for Malaysia. 

Technology becomes part of our lives. Since future work 

evolves according to the changes of technology, so does its 

workforce. Internet of Things (IoT), big data, cloud 

computing are among technologies in TVET that support 

industrial revolution 4.0 [2]. Therefore, STEM teachers in 

TVET need to equip themselves with these technologies to 

strengthen the quality of STEM teachers. Several studies 

indicate the importance of technology in STEM Education. In 

2009, Sanders first emphasized the potential of technology in 

STEM education as a critical key to global competitiveness 

[28]. The author argued technology as the mechanism to 

maintain students' interest and motivation in STEM 

disciplines and play a vital role in 21
st
 century. A decade 

later, similarly, [12] pointed out that integrating technology 

can enhance STEM learning. In his narrative review, de Jong 

proposed for technology-based learning which applied to 

STEM topics could foster deep conceptual knowledge [12]. 

However, STEM teachers found barriers and challenges 

integrating technology [21], [23].  

In order to have an effective STEM teaching and learning, 

STEM teachers need sufficient technology knowledge and 

skills [14], [33]. Yet, STEM teachers are found to have 

limited knowledge on technology [13], [35]. [13] conducted a 

STEM seminar as an intervention to increase the technology 

usage by STEM teachers [13]. However, the study revealed 

that STEM seminars had no influence on technology level of 

use of teachers. On the contrary, [16] found a positive impact 

on the usage of iPad as teaching and learning tool in STEM 

classroom. There were nine STEM teachers participated in a 

summer professional development perceived competency in 

using iPad to design lesson plan that engaged students in the 

learning. Another study conducted by [38] found that 

technology integration in STEM applications had no positive 

impact on Technology 
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Technological Field Knowledge of 29 pre-service teachers in 

elementary mathematics teaching [38]. The studies above 

show inconsistencies findings in the influence of technology 

on STEM teachers. Furthermore, STEM teachers are also 

found lack in content knowledge related to STEM subjects 

and pedagogical knowledge [14], [29], [37].  

In Malaysia, there has been research trends on the study 

of technology integration in TVET [1], [2], [18], [27], [30], 

[39]. The existing studies investigated various aspects such as 

teaching phenomenon and teachers’ views about teaching 

practices [39], perceptions of mobile learning [27], explore 

issues and challenges [30], lecturers experiences and 

confidence in using educational technology [1], industry 4.0 

in TVET [2] and factors influencing instructors’ knowledge 

[18]. However, the above-mentioned studies were not 

conducted in the context of STEM Education. Up to this date, 

this is the first study of technology integration practices of 

STEM teachers in TVET.  

The study was conducted in MARA TVET which is one 

of the private providers in Malaysia. MARA TVET is 

established to cater the needs of the indigenous people in 

Malaysia who are known as ‘bumiputera’. Moreover, MARA 

TVET has the experience of training ‘bumiputera’ TVET 

students for more than five decades. Furthermore, 

problem-based learning and hands-on competency are the 

pedagogical practices of STEM teachers in MARA TVET.  

It is the purpose of this study to examine ICT integration 

practices of STEM teachers in MARA TVET based on 

Standard Practices of MARA Educators (SPMa) instrument. 

The study is guided by three research questions: 

1. Based on SPMa ICT instrument, what is the level of 

ICT skills of STEM teachers in MARA TVET? 

2. Based on SPMa ICT instrument, what is the level of 

ICT integration in teaching and learning of STEM 

teachers in MARA TVET? 

3. Based on SPMa ICT instrument, what is the level of 

using ICT to communicate of STEM teachers in MARA 

TVET? 

II. LITERATURE REVIEW 

A. ICT skills 

It is the purpose of STEM Education to prepare students 

for a better future career in STEM disciplines. According to 

[17], it is important for students to acquire STEM 

competencies such as technology skills. Additionally, 

working in STEM disciplines should be competence in using 

computers to conduct activities that require them to gather 

and process information efficiently [17]. Therefore, STEM 

teachers also need to acquire high ICT knowledge and skills. 

In STEM Education, ICT tools is used to assist instructional 

practices of STEM teachers in transforming abstract to 

concrete concepts [10]. Furthermore, ICT promotes higher 

order thinking skills and conceptual understanding among 

STEM students. According to [4], ICT can support cognitive 

learning, but STEM teachers still used traditional methods of 

teaching. Even though STEM teachers showed proficiency in 

ICT, yet there is still confusion in the effectiveness of ICT 

integration [4]. Therefore, professional developments and 

trainings are important for STEM teachers to upgrade their 

ICT skills. For example, in a professional development 

cultivating teacher readiness for Ipads, STEM teachers had 

positive and productive experience to enhance their 

knowledge and skill in the ICT integration practices [16].  

B. ICT integration in TVET teaching/learning 

Technology integration into teaching/learning activities 

involves technology tool to enhance students’ understanding 

[8]. Teachers utilize technology in designing their 

teaching/learning activities and employ it in the success of 

the lesson. In other words, teachers rely on technology as the 

dominant tool to deliver the teaching and learning process 

[5]. Therefore, the act of technology integration involves 

interactions among three elements of teachers’ expertise 

which are content, pedagogy and technology [3]. Hence, 

technology integration is a complicated process that teachers 

face barriers in the effort to meet the challenge of 21
st
 century 

learning skills. 

The success of ICT integration has raised concerns of 

STEM teachers in TVET. According to a review conducted 

by [37], the three learning domains of ICT integration in 

teaching/learning are cognitive, affective and psychomotor 

[37]. However, ICT integration only found to be effective in 

cognitive domain [4]. The authors suggested that efforts and 

concerns on selecting appropriate multimedia framework, 

guiding learning theories and ICT tools to be employed to 

ensure success of ICT integration. Furthermore, uncertainty 

on choosing which pedagogical approach becomes a barrier 

for STEM teachers to fully utilize ICT facilities in effective 

teaching and learning [1]. 

C. ICT skills for communication 

Using ICT as communication serve basic skills to STEM 

teachers [9], [11], [17]. Communicating using ICT includes 

the use of electronic mail, networks, websites and 

multimedia. Nevertheless, STEM teachers are still lacking 

using ICT as a mean to communicate [11]. Consequently, this 

will discourage them to use ICT as part of their teaching and 

learning tools. Several studies have indicated how 

technology enhances students’ learning. Even tough teachers 

do aware the need to equip themselves with todays’ advanced 

technology [9], [17], teachers are not confident on how to use 

in their teaching and learning [9]. 

III. RESEARCH METHODOLOGY 

Below is the step by step research methodology that is 

employed to achieve research questions.  

 
Figure 1. Research steps  

For the purpose of this preliminary study, STEM teachers 

in MARA TVET of Bornoe Region has been chosen as the 

sample of population. There were 32 STEM teachers from 4 

engineering departments participated in the study. 26% of the 

respondents are STEM teachers from Automotive 

Engineering, 11% of the respondents from Civil Engineering, 

37% from Electrical Engineering and 26% are from 

Mechanical Engineering.  The adopted SPMa instrument was 

distributed and self- administered. There are three 

dimensions of ICT integration practices which are basic ICT 

skills, ICT integration in 

teaching/learning and using 

ICT to communicate. The 
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instrument employs 5 likert scale range from 0 – totally 

disagree to 4 – totally agree.   

Table- I: Distribution of Respondents 

No. 
SPMa ICT Integration 

MARA TVET Percentage (%) 

1 Automotive Engineering 26 

2 Civil Engineering 11 

3 Electrical Engineering 37 

5 Mechanical Engineering 26 

 

Demographic information of respondents was obtained. 

78% of the respondents are male and 22% are females. The 

distribution of teaching experience of STEM teachers is 

displayed in Table II. Majority of the respondents have been 

teaching for more than 10 years and 20% is in the category 1 

to 3 years, 4% has been teaching 4 to 6 years and 12% is in 

the category 7 to 9 years. 

 

Table- II: Years of Teaching Experience 

No. 
SPMa ICT Integration 

Teaching Experience Percentage (%) 

1 Less than 1 year 0 

2 1 – 3 years 20 

3 4 – 6 years 4 

4 7 – 9 years 12 

5 More than 10 years 64 

 

Descriptive analyses were used in this study. The study 

started with internal consistencies. The coefficient alpha was 

tested and achieved 0.741. According to [22], the coefficient 

alpha above 0.60 the instrument is reliable. Then, the data 

was examined descriptively by generating means and 

standard deviations. 

 

Table-III: Value of Alpha Cronbach Coefficient 

No. 
Reliability Test 

Dimension Cronbach’s Alpha 

1 Basic ICT skills 

0.741 2 Integrate ICT in teaching 

3 Using ICT to communicate 

IV. RESULTS 

Overall, the dimensions in SPMa instrument that assessed 

ICT integration practices are in the moderate level as all the 

means of the dimensions score above 1.34 out of 4.00 point 

(M =2.63, SD = 0.80). The results show that the mean and 

standard deviation of Basic Skills in ICT (M = 2.41, SD = 

1.04) score the lowest mean, followed by ICT Integration in 

teaching and learning (M = 2.69, SD = 0.90). Comparing the 

dimensions in the adopted SPMa instrument, Using ICT to 

communicate has the highest mean (M= 2.78, SD= 1.04).  

 

Table- IV: Descriptive Analysis 

No. 
SPMa ICT Questionnaire 

Dimension Mean 
Standard 

deviation 

1 Basic ICT skills 2.41 1.04 

No. 
SPMa ICT Questionnaire 

Dimension Mean 
Standard 

deviation 

2 Integrate ICT in teaching/ 2.69 0.90 

3 Using ICT to communicate 2.78 1.04 

4 SPMa ICT 2.63 0.80 

V. DISCUSSION OF FINDINGS 

This study was designed to gain insights of technology 

integration practices of STEM teachers in TVET. It was part 

of preliminary study. The study examined three research 

questions which were 1) What is the level of ICT skills of 

STEM teachers in MARA TVET? 2) What is the level of   

ICT integration in the teaching and learning of STEM 

teachers in MARA TVET? and 3) What is the level of using 

ICT to communicate of STEM teachers in MARA TVET? 

The empirical findings provided support for further 

investigation of technology integration practices in teaching 

and learning of STEM teachers in TVET. Moreover, this 

study was an effort to address technology integration of 

STEM teachers in Malaysia TVET. 

The overall study of ICT integration of STEM teachers in 

TVET is moderate based on the mean score range from 

2.40-2.78 with moderate level of ICT skills and ICT 

integration in teaching and learning. This finding supported 

[4] that proficiency in ICT skills still affected ICT integration 

in teaching and learning. Moreover, [17] has highlighted for 

STEM teachers to equip themselves with the 21
st
 century 

skills and STEM competencies for these are the skills that 

future TVET students need. Though the mean score for 

‘Communicate skillfully using ICT’ is in the high level, 

STEM teachers still need to upgrade their technology skills 

through professional development and training [16] as 

technology is ubiquitous. Besides that, technology becomes a 

potential mechanism for maintaining students’ interest in 

STEM disciplines [12], [28]. 

However, the standard deviation results in dimension 

basic ICT skills and Using ICT to communicate reveal the 

highest value with 1.04. Standard deviation represents the 

variability of the sample chosen can be examined from 

demographic information [22]. The distribution of the 

respondents is given in two forms: engineering field and 

teaching experience categories. Each of the engineering field 

is having a different syllabus which may contribute to the 

result of standard deviation in the study. For example, 

AutoCAD software is employed in automotive, civil and 

mechanical engineering while BAS (Building Automation 

System) is included as part of syllabus in Electrical 

Engineering department. Therefore, there are various level of 

ICT skills possess by STEM teachers from different 

engineering field Furthermore, teaching experience of the 

respondents is categorized in 4 different range. According to 

[21], year of teaching experiences is significantly affected the 

confidence in using technology [21]. Therefore, the various 

teaching experiences contributes to the high value in standard 

deviation of the study. 

The study suggests some implications to STEM 

stakeholders on the importance of technology integration in 

STEM Education in TVET as one of the components of 

STEM Education.  
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Besides that, there is a vital need to investigate other 

factors that influence technology integration practices of 

STEM teachers. One of the factors that is proposed is teacher 

knowledge as a variable that ensure the success and 

effectiveness of technology integration. The findings of the 

study can help to design professional development and 

trainings of in-service STEM teachers in upgrading their 

technology skills and teacher knowledge. 

Since this is a new area of study of STEM Education in 

TVET, the findings can contribute to the empirical gap in 

Malaysia. From the theoretical perspectives, this study 

provides new insights to understand STEM teachers practices 

in integration technology in teaching and learning in the 

engineering field of TVET. 

VI. CONCLUSIONS 

This study consists a few limitations. Firstly, the small 

sample size and conducted in only one centre of MARA 

TVET of Borneo Region. To gain better perspective of 

technology integration of STEM teachers, a large sample size 

that involves other MARA TVET centres in Borneo Region 

are needed. Secondly, the study was conducted in a 

quantitative approach. However, the findings of this study 

will serve as basis for highlighted areas for a qualitative 

research to gain better understanding of why the moderate 

level of technology integration of STEM teachers. 

In conclusion, the study has contributed to the empirical 

gap of technology integration practices of STEM teachers in 

TVET. STEM teachers are the key drivers to equip students 

with STEM literacy and shaping their STEM career choice 

[19], [25]. Moreover, technology integration plays various 

roles in enhancing STEM learning. Since STEM teachers act 

as agent of change and curriculum delivery, technology 

becomes mechanism to transform STEM teachers’ 

instructional practices [12], [20], [36] and improve STEM 

teachers’ affective factors such as anxiety, teaching efficacy, 

interest and competencies [23], [35], [38] and to enhance 

STEM teachers’ knowledge [18], [38].  

ACKNOWLEDGMENT 

The authors would like to gratefully acknowledge MARA 

TVET as one of the private TVET providers in Malaysia for 

giving the support and permission to conduct this study and 

STEM teachers who involved in the preliminary study of this 

research.  

REFERENCES 

1. Ahmad, A., & Abdul Halim Mohamed. (2017). The Effectiveness of 

Training : Equipping and Enhancing ICT Knowledge and Skills among 
Polytechnic Lecturers in Producing Quality Highly Skilled Graduates. 

Advanced Journal of Technical and Vocational Education, 1(3), 1–5. 

https://doi.org/10.26666/rmp.ajtve.2017.3.1 
2. Alias, Siti Zaharah, Selamat, Mohd Nasir, Alavi, Khadijah, Arifin, K. 

(2018). Industry 4.0: A Systematic Review in Technical and 

Vocational Education and Training. Jurnal Psikologi Malaysia, 32(4), 
66–74. 

3. Banas, J. R., & York, C. S. (2014). Authentic learning exercises as a 

means to influence preservice teachers’ technology integration 
self-efficacy and intentions to integrate technology. Australasian 

Journal of Educational Technology, 30(6), 728–746. 

https://doi.org/10.4018/ijicte.2014070105 
4. Barak, M. (2014). Closing the Gap Between Attitudes and Perceptions 

About ICT-Enhanced Learning Among Pre-service STEM Teachers. 

Journal of Science Education and Technology, 23(1), 1–14. 
https://doi.org/10.1007/s10956-013-9446-8 

5. Bauer, J., & Kenton, J. (2005). Toward technology integration in the 

schools: Why it isn’t happening. Journal of Technology and Teacher 

Education, 13(4), 519–546. 
6. Borneo Post. (2019, July 28) CM: STEM Education key to Sarawak's 

continuous development. Retrieved July 28, 2019 from World Wide 

Web: http://theborneo post. 
com/2019/07/28/cm-stem-education-key-to-sarawak's-continuous-dev

elopment 

7. Breiner, J. M., Harkness, S. S., Johnson, C. C., & Koehler, C. M. 
(2012). What Is STEM? A Discussion About Conceptions of STEM in 

Education and Partnerships. School Science and Mathematics, 112(1), 

3–11. https://doi.org/10.1111/j.1949-8594.2011.00109.x 
8. Buabeng-Andoh, C. (2012). Factors influencing teachers ’ adoption 

and integration of information and communication technology into 

teaching: A review of the literature. International Journal of Education 
and Development Using Information and Communication Technology, 

8(1), 136–155. 

9. Camilleri, M. A., & Camilleri, A. C. (2017). Digital Learning 
Resources and Ubiquitous Technologies in Education. Technology, 

Knowledge and Learning, 22(1), 65–82. 

https://doi.org/10.1007/s10758-016-9287-7 
10. Chai, C. S., Koh, E., Lim, C. P., & Tsai, C.-C. (2014). Deepening ICT 

integration through multilevel design of Technological Pedagogical 

Content Knowledge. Journal of Computers in Education, 1(1), 1–17. 

https://doi.org/10.1007/s40692-014-0002-1 

11. Copriady, J. (2014). Self - Motivation as a mediator for teachers??? 

readiness in applying ICT in teaching and learning. Turkish Online 
Journal of Educational Technology, 13(4), 115–123. 

https://doi.org/10.1016/j.sbspro.2015.01.529 
12. de Jong, T. (2019). Moving towards engaged learning in STEM 

domains; there is no simple answer, but clearly a road ahead. Journal of 

Computer Assisted Learning, (April 2018), 1–15. 
https://doi.org/10.1111/jcal.12337 

13. Debeş, G. (2018). Effects of STEM education seminars on teachers in 

the schools of North Cyprus. Eurasia Journal of Mathematics, Science 
and Technology Education, 14(12). 

https://doi.org/10.29333/ejmste/91090 

14. Goy, S. C., Wong, Y. L., Low, W. Y., Noor, S. N. M., Fazli-Khalaf, Z., 
Onyeneho, N., … GinikaUzoigwe, A. (2017). Swimming against the 

tide in STEM education and gender equality: a problem of recruitment 

or retention in Malaysia. Studies in Higher Education, 0(0), 1–17. 
https://doi.org/10.1080/03075079.2016.1277383 

15. Halim, L., Soh, T., & Arsad, N. (2018). The effectiveness of STEM 

mentoring program in promoting interest towards STEM The 

effectiveness of STEM mentoring program in promoting interest 

towards STEM. Journal of Phyics: Conference Series, 1088(012001). 

https://doi.org/10.1088/1742-6596/1088/1/012001 
16. Hu, H., & Garimella, U. (2014). iPads for STEM Teachers : A Case 

Study on Perceived Usefulness , Perceived Proficiency , Intention to 

Adopt , and Integration in K-12 Instruction. Journal of Education 
Techology Development and Exchange, 7(1), 49–66. 

https://doi.org/10.18785/jetde.0701.04 

17. Jang, H. (2016). Identifying 21st Century STEM Competencies Using 
Workplace Data. Journal of Science Education and Technology, 25(2), 

284–301. https://doi.org/10.1007/s10956-015-9593-1 

18. Junnaina, H. C., & Hazri, J. (2014). The Effect of Field Specialization 
Variation on Technological Pedagogical Content Knowledge 

(TPACK) Among Malaysian TVET Instructors. The Malaysian Online 

Journal of Educational Technology, 2(1), 36–44. 
19. Lee, M., Sing, C., & Hong, C. H. (2019). STEM Education in Asia 

Pacific : Challenges and Development. The Asia-Pacific Education 

Researcher, 28(1), 1–4. https://doi.org/10.1007/s40299-018-0424-z 
20. Kier, M. W., & Khalil, D. (2018). Exploring how digital technologies 

can support co-construction of equitable curricular resources in STEM. 

International Journal of Education in Mathematics, Science and 
Technology, 6(2), 105–121. https://doi.org/10.18404/ijemst.408932 

21. Nikolopoulou, K., & Gialamas, V. (2016). Barriers to ICT use in high 

schools: Greek teachers’ perceptions. Journal of Computers 
inEducation, 3(1), 59–75. https://doi.org/10.1007/s40692-015-0052-z 

22. Nunnaly, J.C. & Bernstein, I.H. (1994). Pyschometric Theory (3rd Ed). 

McGraw-Hill, New York. 
23. Okumuş, S., Lewis, L., Wiebe, E., & Hollebrands, K. (2016). Utility 

and usability as factors influencing teacher decisions about software 

integration. Educational Technology Research and Development, 
64(6), 1227–1249. https://doi.org/10.1007/s11423-016-9455-4 

24. Osman, K., & Mohd Saat, R. (2014). Editorial . Science Technology , 

Engineering and Mathematics ( STEM ) education in Malaysia. 
Eurasia Journal of Mathematics 

Science & Technology 
Education, 10(3), 153–154. 



International Journal of Recent Technology and Engineering (IJRTE) 

ISSN: 2277-3878, Volume-8 Issue-4, November 2019 

11015 

Published By: 

Blue Eyes Intelligence Engineering 
& Sciences Publication  

Retrieval Number: D5428118419/2019©BEIESP 

DOI:10.35940/ijrte.D5428.118419 

https://doi.org/10.12973/eurasia.2014.1077a 

25. Pimthong, P., & Williams, J. (2018). Preservice teachers’ 
understanding of STEM education. Kasetsart Journal of Social 

Sciences, 1–7. https://doi.org/10.1016/j.kjss.2018.07.017 

26. Ramadan, A., & Chen, X. (2018). Teachers’ Perceptions on Ict 
Integration in Tvet Classes: a Case Study in Khartoum State-Sudan. 

PEOPLE: International Journal of Social Sciences, 4(2), 639–654. 

https://doi.org/10.20319/pijss.2018.42.639654 
27. Salleh, Y. B., Minhat, N. B., & Baharuddin, R. B. (2017). Perception 

On The Readiness Of Application Mobile Learning In Digital 

Technology Education. Advanced Journal of Technical and Vocational 
Education, 1(2), 41–45. https://doi.org/10.26666/rmp.ajtve.2017.2.7 

28. Sanders, M. (2009). STEM, STEM Education, STEMAnia. The 

Technology Teacher, 68(4), 20–27. 
29. Slavit, D., Nelson, T. H., & Lesseig, K. (2016). The teachers ’ role in 

developing , opening , and nurturing an inclusive STEM-focused 

school. International Journal of STEM Education. 
https://doi.org/10.1186/s40594-016-0040-5 

30. Talib, N., Yassin, S. F. M., Nasir, M. K. M., & Bunyamin, M. A. H. 

(2016). Integrating technological pedagogical and content knowledge 
in computer programming courses : Issues and challenges Akademia 

Baru, 1(1), 1–13. 

31. The News Strait Times. (2018, August 13) 'Malaysia needs 500 000 

scientists and engineers by 2020'. Retrieved July 28, 2019 from World 

Wide Web: 

http://nst.com.my/news/politics/2018/08/400909/malaysia-needs-500
000-scientists-and-engineers-2020 

32. The Star Online.(2019, March 17) Interest in Science continues to 
drop. Retrieved July 28, 2019 from World Wide Web: 

http://thestar.com.my/news/education/2019/03/17/interest-in-science-

continues-to-drop 
33. Türk, N., Kalaycı, N., & Yamak, H. (2018). New Trends in Higher 

Education in the Globalizing World : STEM in Teacher Education. 

Universal Journal of Educational Reserach, 6(6), 1286–1304. 
https://doi.org/10.13189/ujer.2018.060620 

34. van Laar, E., van Deursen, A. J. A. M., van Dijk, J. A. G. M., & de 

Haan, J. (2017). The relation between 21st-century skills and digital 
skills: A systematic literature review. Computers in Human Behavior, 

72, 577–588. https://doi.org/10.1016/j.chb.2017.03.010 

35. 35. Wang, H., Moore, T. J., Roehrig, G. H., & Park, M. S. (2011). 
STEM Integration : Teacher Perceptions and Practice. Journal of 

Pre-College Engineering Education Research (J-PEER), 1(2), 1–13. 

https://doi.org/10.5703/1288284314636 

36. 36. Williams, C. T., Walter, E. M., Henderson, C., & Beach, A. L. 

(2015). Describing undergraduate STEM teaching practices: a 

comparison of instructor self-report instruments. International Journal 
of STEM Education, 2(1), 18. 

https://doi.org/10.1186/s40594-015-0031-y 

37. Yasak, Z., & Alias, M. (2015). ICT Integrations in TVET: Is it up to 
Expectations? Procedia - Social and Behavioral Sciences, 

204(November 2014), 88–97. 

https://doi.org/10.1016/j.sbspro.2015.08.120 
38. Yildirim, B., & Sidekli, S. (2017). Stem Applications in Mathematics 

Education : the Effect of Stem Applications on Different Dependent 

Variables. Journal of Baltic Science Education, (April), 200–214. 
39. Yusof, Y., Roddin, R., & Awang, H. (2015). What Students Need, and 

What Teacher Did: The Impact of Teacher’s Teaching Approaches to 

the Development of Students’ Generic Competences. Procedia - Social 
and Behavioral Sciences, 204(November 2014), 36–44. 

https://doi.org/10.1016/j.sbspro.2015.08.107 

 

AUTHORS PROFILE 

Fariedah Lal Chan is a PhD student in Learning Sciences from Faculty 

Cognitive Science, UNIMAS. Her research interests include the pedagogical 

practices of STEM teachers integrating technology in Technical and 
Vocational Education Training (TVET).  

  

Associate Professor Dr Fitri Suraya binti Mohamad, Faculty of 
Cognitive Sciences and Human Development, Universiti Malaysia Sarawak.  

 

 

List of publications : 

1)Talwar Yadar P., Binti Mohamad F., Bin Mustaffa M., Bin Othman M., 

Yin Bee O. and Chiun Hian C. (2019). Internet Addiction Among University 
Students: Psychometric Properties of Three Factor Model Internet Addiction 

Test. Online Journal of Health and Allied Sciences, 18(1), 1-7. 

2) Talwar Yadar P., Binti Mohamad F., Bin Mustaffa M., Bin Othman M., 
Yin Bee O. and Chiun Hian C. (2019). Internet Addiction Among University 

Students: Psychometric Properties of Three Factor Model Internet Addiction 

Test. Online Journal of Health and Allied Sciences, 18(1), 1-7. 
3) Mei Ling H. and Mohamad F. (2018). Reading Skills in English using 

Jolly Phonics at a Chinese Primary School. Journal of Cognitive Sciences 

and Human Development, 4(2), 1-11. 
4) Binti Mohamad F. and Jacey Lynn M. (2018). Bridging the rural divide in 

STEM Education through culture, design thinking & gamification in 

Malaysia. Case Study archives, 1(1), 1. 
5) Ely Shuhadah Tajuddin and Fitri Suraya Mohamad. 2018. Paper versus 

Screen: Impact on Reading Comprehension and Speed. International 

Conference and Innovation Exhibition on Global Education. Universiti 
Utara Malaysia, Malaysia. 28-29 November 2018. 

6)Anis Raihan Dzaidee Schaff and Fitri Suraya Mohamad. 2018. Let's Talk 

about Sex; Teaching Adolescents with Intellectual Disability about Sexuality 
Education. International Conference and Innovation Exhibition on Global 

Education, 28-29 November 2018. 

7) Mohamad F., Morini L., Minoi J. and Arnab S. (2018). Engaging Primary 
Schools in Rural Malaysia With Game-Based Learning: Culture, Pedagogy, 

Technology. , 1(1), 433-440. 

8) Binti Mohamad F.  (2018). Jemputan Sebagai Pembentang Kertas Kerja 
Berbentuk Poster Konvensyen Kali Ke-2, Program Transformasi Sekolah 

2025 (TS25) Tahun 2018. Transformasi Sekolah 2025: Memacu 

Kemenjadian Murid, 1(1), 1-1. 

9)Abdul Rahman A. and Mohamad F. (2018). Teaching Reading And 

Counting In Salah: Experiences Of Muslim Caregivers Of Down Syndrome 

Children In Selangor. International Journal of Engineering & Technology, 
7(xx), xx-xx. 

10)Nor Shazmira Z. and Fitri Suraya M. (2018). MOOC in a Malaysian 
university: preliminary perceptions and perspectives. International Journal 

of Innovation and Learning, 24(3), 262-276. 

11)Minoi J., John P., Mohamad F., Arnab S., Lim T., Jayne B., Samantha C. 
and Morini L. (2018). Case Study: Game Design Thinking as a Strategy for 

Community Engagement in a Rural Indigenous Village. , 1(1), 422-432. 

12)Amira Abdul Rahman & Fitri Suraya Mohamad. (2017). Teaching 
reading and counting in Solah : Experiences of muslim caregivers of Down 

Syndrome children in Selangor. , 1(1), 1. 

13)Fitri Suraya Mohamad. (2016). Report: Handbook for ICT projects for 
Rural Areas. , 1(1), 1-13. 

14)Fitri Suraya Mohamad & Norazila Abdul Aziz. 2011. Approaches in 

Technologies in Teaching and Learning Environment. Book Chapter. UPM 
Publishers: Serdang, Selangor. 

15) Fitri Suraya Mohamad, Zoraini Wati Abas and Zarina Samsudin. (2005). 

E-Learning in Malaysian Universities: Three Perspectives on Faculty 

Perceptions and Readiness. Book Chapter. Issues in Higher Education. (Ed.) 

R.Nata. pp1670194. Nova Science Publishers, Inc. 


