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ABSTRACT 

Technological advances driven by Industrial Revolution 4.0 (IR4.0) have introduced digital technologies such as Augmented Reality 
(AR) that are changing the approach to learning. This study aims to evaluate the effectiveness of using the AR-MicroC Augmented 
Reality Learning Module in improving student achievement in the Information Technology Certificate program at the Malaysian 
Community College. A quantitative approach with a quasi-experimental design was used, involving 66 students who were divided 
into two groups: a treatment group (n=32) who used the AR-MicroC module and a control group (n=34) who followed conventional 
teaching methods. Data was collected through pre-test and post-test for the Introduction to Internet of Things (IoT) course.  The 
study lasted for five weeks, involving pre-test, teaching, and post-test phases. Data analysis using independent sample t-test and 
paired sample t-test showed a significant difference in achievement between the two groups. The results of the study prove that the 
AR-MicroC module is effective in improving student performance. The implications of this study suggest the use of the AR-MicroC 
Augmented Reality Learning Module as an innovative alternative teaching tool in the learning process, especially in transforming 
technical education. 
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1. Introduction 
 

Technological progress today is greatly influenced by the new environment known as Industrial 
Revolution 4.0 (IR4.0). IR4.0 has revolutionized the way people live through the widespread use of 
digital technology. This development also has a great impact on the world of education, where the 
term Education 4.0 was first introduced as a response to the needs of the IR4.0 era. Education 4.0 
aims to align people and technology to explore new opportunities relevant to current challenges.   

 
* Corresponding author. 
E-mail address: farahwaheda@psis.edu.my 
 
https://doi.org/10.37934/frle.37.1.89100 



International Journal of Advanced Research in Future Ready Learning and Education 

Volume 37, Issue 1 (2024) 89-100 

90 
 
 

In Malaysia, the Malaysian Education Development Plan 2015–2025 (Higher Education) outlines 
several important shifts to strengthen the country's education system. Among them, the ninth shift 
emphasizes the importance of leveraging global online learning to improve the quality of teaching 
and learning. Digital technology provides ample opportunities for educators and students to 
integrate mobile devices and digital applications into the teaching and learning process [1]. The 
presence of generation Y and Z as the main group of students today also brings new challenges. This 
generation has a high technological background and advanced digital literacy, making them more 
inclined to technology-assisted learning [2]. Therefore, the teaching approach needs to be 
redesigned to be in line with the development of technology and the educational needs of the 21st 
century. These changes are important to ensure education remains relevant and effective in 
developing highly skilled human capital to face the challenges of the IR4.0 world. 

21st century education emphasizes the development of skills and values needed to face 
increasingly complex and dynamic global challenges. The focus of education is now no longer limited 
to the delivery of academic knowledge alone, but also involves efforts to equip students with the 
ability to adapt in a world that is interconnected and driven by high technology. In this context, 21st 
Century Education and Technical and Vocational Education and Training (TVET) play a 
complementary role in preparing students to face an increasingly complex and technologically 
advanced world of work. As one of the stakeholders of TVET in Malaysia, Community College plays 
an important role in realizing the government's aspirations to empower 21st Century Education and 
TVET. According to the Polytechnic and Community College Strategic Plan 2018-2025, the study 
programs offered are adapted to the requirements of IR4.0 through a 21st century pedagogical 
approach. This effort aims to produce TVET graduates who are characterized as global citizens, 
quality, and relevant to the current needs of the industry [3].  

In line with the TVET 4.0 Framework, the TVET curriculum is designed to integrate the latest 
teaching and learning systems that can meet the requirements of IR4.0. One of the programs offered 
at the Community College is the Information Technology Certificate, which aims to produce 
individuals who are skilled in information technology and are able to adapt to computer systems and 
technology networks. This program meets the country's needs in providing a workforce that is ready 
to face the challenges of the digital era [4]. As a step to strengthen the adaptation of IR4.0, the 
Department of Polytechnic Education and Community Colleges (JPPKK) implemented the 4IR Flagship 
initiative by introducing new technology in the curriculum and co-curriculum. IR4.0 elements such as 
the Internet of Things (IoT) are used as effective learning modules to help students master the latest 
technology [5]. This effort ensures that TVET education remains relevant in producing competitive 
and innovative human capital to support the country's economic development. 

The use of technology in education is growing along with the progress of the digital era. Mobile 
devices are now an important medium in teaching, acting as a catalyst to connect teachers, students, 
peers, and learning materials virtually through websites or educational applications [6]. Activities 
such as sharing learning materials, downloading notes, and completing assignments can be done 
easily through smartphones, making the learning process more flexible than using a personal 
computer [7,8]. Furthermore, students can access learning materials online, increasing the 
accessibility and effectiveness of learning.  Lecturers also found that the use of mobile devices in the 
delivery of education can attract students' interest and increase their level of understanding [9, 10]. 
The development of mobile technology has sparked the Augmented Reality (AR) revolution, which 
introduces a new dimension in teaching and learning [11,12]. AR technology combines virtual and 
real-world elements, resulting in a more interactive and enjoyable learning experience [8].  According 
to [13], the use of AR in the classroom shows increased student motivation and a positive effect on 
learning achievement. AR-based learning is not only interesting, but also stimulates students' 
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technical skills in a more effective way. This finding is in line with the study of [14] and [8], who found 
that AR technology helps create a flexible and more effective learning environment. Therefore, AR 
emerges as a promising medium to strengthen the teaching and learning process, especially in 
training TVET students to face the challenges of the IR4.0 era world. 

Despite the proven potential of Augmented Reality (AR) in enhancing motivation, understanding, 
and technical skills among students, its integration into the teaching and learning process in the 
context of Technical and Vocational Education and Training (TVET) remains limited. Specifically, there 
is a lack of comprehensive studies and practical implementations focusing on how AR can be 
effectively utilized to address the unique challenges faced by TVET students, such as mastering 
complex technical concepts and skills required in the IR4.0 era. This gap highlights the need for 
further exploration and development of AR-based learning modules tailored to TVET education, 
particularly in equipping students with industry-relevant competencies in an engaging and efficient 
manner. 
 
1.1 Problem Statement 
 

The course Introduction to the Internet of Things (IoT) is a compulsory course for Community 
College Information Technology Certificate students in the third semester. This course aims to 
provide exposure to the basics of IoT as well as the skills to develop IoT applications. One of the main 
topics is Microcontrollers, which requires students to master visualization and creativity skills to 
understand concepts, assemble electronic circuits, and write programming code. However, this topic 
is often considered challenging because it involves aspects of programming and assembly of complex 
electronic circuits [15,16]. Difficulty in understanding the topic of Microcontroller causes students to 
face problems in achieving the set learning outcomes. In addition, the lack of teaching aids that are 
able to clearly visualize the function of circuits and electronic components also complicates the 
learning process [17]. Lecturers face a big challenge to deliver this topic effectively because they need 
to master innovative teaching techniques as well as provide comprehensive guidance.   

With the development of today's technology, teaching and learning methods need to change to 
meet the needs of the modern generation of students. Technology-based approaches such as 
Augmented Reality (AR) offer great potential to improve student understanding through interactive 
and immersive learning experiences [18,19]. Learning using AR technology can not only stimulate 
students' interest but also improve their achievement [20-22]. Furthermore, students now prefer if 
lecturers use the latest technology in teaching because it can improve achievement [23]. 
 
1.2 Objectives, Research Questions and Hypotheses  

 
In general, this study aims to evaluate the effect of using the AR-MicroC Augmented Reality 

Learning Module in the Microcontroller topic on Information Technology Certificate students at 
Community Colleges. To achieve that goal, several objectives have been built, namely:  

i. Determine the mean difference in pre-test scores between the control group and 
the treatment group. 

ii. Determine the mean difference in post-test scores between the control group and 
the treatment group. 

iii. Determine the mean difference of the pre-test and post-test scores against the 
control group. 

iv. Determine the mean difference of the pre-test and post-test scores of the treatment 
group. 
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To achieve these objectives, the research questions that need to be answered to guide this study 

are: 
i. Is there a difference in mean pre-test scores between the control group and the 

treatment group? 
ii. Is there a difference in mean post-test scores between the control group and the 

treatment group? 
iii. Is there a difference in the mean scores of the pre-test and post-test compared to 

the control group? 
iv. Is there a difference in the mean pre-test and post-test scores of the treatment 

groups?  
 
The results of the data analysis will determine whether the null hypothesis is rejected or 

accepted. The hypotheses for this study will be linked to the research questions which are: 
Ho1: There is no significant difference between the mean pre-test scores of the  

 control group and the treatment group. 
Ho2: There is no significant difference between the mean post-test scores of the  

 control group and the treatment group. 
Ho3: There is no significant difference between the mean pre-test and post-test   

 scores for the control group. 
Ho4: There is no significant difference between the mean pre-test and post-test  

 scores for the treatment group. 
 

1.3 Conceptual Framework 
 
The conceptual framework shows the relationship between each study variable as well as the 

relationship of the variable with the chosen theory, model or phenomenon [24]. The independent 
variable involved in this study is the AR-MicroC Augmented Reality Learning Module used on 
respondents. This AR-MicroC Augmented Reality learning module is developed based on Behaviorism 
Theory, Mayer's Cognitive Theory of Multimedia Learning and the SAMR Model (Substitution, 
Augmentation, Modification, Redefinition). This learning module is also developed based on the m-
ADDIE design model.  The dependent variable for this study refers to the assessment of student 
achievement after using the developed module. The conceptual framework of this study is shown in 
Figure 1 below. 
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Fig. 1. Conceptual framework 

 
2. Methodology  
 

This study was conducted based on a quantitative approach. While the research design used is a 
quasi-experimental design to develop and evaluate the achievement of the AR-MicroC Augmented 
Reality learning module for the Information Technology Certificate program at the Malaysian 
Community College. A quasi-experimental study is used to test the hypothesis of a comparison or 
significant difference between an experimental group and a control group or between two 
independent variables (treatment group) and a dependent variable (control group) based on at least 
one or more hypotheses that state the cause between the two variables [25]. 
 

                    Table1 

                Quasi experimental design [25] 

Group Pre Test Teaching 
Method 

Post Test 

Treatment Group O1 X O2 
Control Group O1  O2 

 

2.1 Population and Sample 
 

The population in this study consisted of students from Community Colleges offering Information 
Technology Certificate programs. The number of colleges that have been involved in this study is as 
many as 14 Community Colleges. All these students have been made into a population in this study 
and can be selected as a study sample through a cluster random sampling technique. Cluster sampling 
is sampling that involves the selection of groups or clusters instead of individuals [26,27]. The number 
of samples for this study is a total of 66 students from four selected Community Colleges. The sample 
consisted of 32 students in the treatment group and 34 students in the control group. 
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2.2 Instrument 
   

The research instrument used is an achievement test consisting of a pre-test and a post-test. In 
the context of this study, instruments were given to students from both the control and treatment 
groups before the treatment and after the treatment was implemented. Tests are given to students 
within one week before the treatment is implemented. After three weeks of treatment, again the 
same test was given to the students a week after treatment. This test is designed to assess student 
understanding of the topics Introduction to the Internet of Things and Electrical Components, Device 
Connection, and Programming. A set of questions was developed to measure overall student 
achievement. The formulated questions are guided by the Test Specification Table (JSU) by referring 
to the Taxonomy domain set in the syllabus. The set of questions along with the formulated scheme 
has also been reviewed, evaluated and verified (vetting) by the Evaluation Committee at a 
Community College. The pre-test and post-test were implemented with the support of researchers 
and lecturers who are experienced in teaching Information Technology Certificate programs at 
Community Colleges. The validity of the instrument is carried out against the language and content 
aspects of the instrument. The test instrument was evaluated by 3 appointed experts as shown in 
Table 2. 
 

                Table 2 
                Profile of instrument evaluation experts 

Expert Profile and Experience 
Expert 1 Senior Lecturer and Head of General Studies Unit, Kolej Komuniti.  

Curriculum Developer for the National Language Curriculum under 
the Department of Polytechnic and Community College Education 
(JPPKK).  
Holds a bachelor’s degree in education (Teaching Malay as a First 
Language, UPM) 
15 years of teaching experience. 

Expert 2 Head of the Information Technology Program at Kolej Komuniti.  
Holds a Bachelor’s Degree in Information Technology.  
15 years of teaching experience. 

Expert 3 Deputy Director of Academics, Kolej Komuniti.  
Holds a Master’s Degree, UiTM.  
12 years of experience in curriculum and JSU 

 

The validity of the achievement test instrument was ensured through a comprehensive vetting 
process. This process not only focused on identifying technical and linguistic issues in the test items 
but also emphasized generating content validity to maintain the quality and relevance of the 
evaluation questions [28,29]. During the vetting sessions, all experts unanimously agreed on the 
reviewed items, though they provided constructive suggestions for improving the answer schemes. 
These suggestions were carefully noted, and necessary adjustments were made by the researcher. 
The validation process employed the Achievement Test Vetting Form, a standard tool used across 
Malaysian Community Colleges. The assessment of the instrument’s validity, based on the consensus 
of three experts, revealed that the validity level was commendable. 

The reliability of pre- and post-achievement tests was analyzed using the Kuder-Richardson (KR-
20) reliability method, which is suitable for dichotomous data. The value of the reliability coefficient 
(Cronbach's Alpha) for the achievement test instrument is .704, indicating that the set of test 
questions is at a good and acceptable level [30]. In addition, the reliability of the achievement test is 
also confirmed through a moderation process, where two experts evaluate the test that the 
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respondents have answered. This method is in line with the observer's reliability approach or inter-
rater reliability. After the scoring by the two experts was completed, their scores were compared, 
and the value of the Pearson correlation coefficient (r), was calculated to determine the strength of 
the reliability of the pre- and post-tests [31]. Based on Table 3, the Pearson correlation value obtained 
is (r = .996), which is significant at the (p < .05) level, showing a very strong relationship between the 
scores of the two experts. These results prove that the constructed achievement test has a high level 
of reliability. 

 
                    Table 3 
                    Correlation coefficient scores, r for pre- and post- 
                    achievement tests 

Rater Correlation Rater 1 Rater 2 

Rater 1 Pearson Correlation 
Sig. (2-tailed) 
N 

1 
 
29 

.996** 
<.001 
29 

Rater 2 Pearson Correlation 
Sig. (2-tailed) 
N 

.996** 
<.001 
29 

1 
 
29 

                       **Correlation is significant at the 0.001 level (2-tailed) 

 
2.2 Research Procedure 
 

The implementation procedure of this study is divided into three main phases: the analysis phase, 
the design and development phase, and the implementation and intervention effectiveness 
evaluation phase. Figure 2 provides a summary of the procedures in the implementation and 
evaluation phases using the quasi-experimental method. Before the teaching and learning sessions 
begin, both groups will undergo a pre-test. Subsequently, both groups will be taught using the 
prescribed methods. The treatment group will be taught using the Augmented Reality (AR) AR-
MicroC module, while the control group will be taught using conventional methods. After three 
weeks of instruction, both groups will take a post-test. This experiment spans a total duration of five 
weeks. The scores of both groups will then be compared to evaluate the effect of teaching using the 
AR-MicroC Augmented Reality module on students' achievement. 
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Fig. 2. Summary of research procedure 

 
Aspects of internal and external variable control play an important role in implementation and 

evaluation. This control is necessary to ensure that the effect on the dependent variable occurs as a 
result of variation in the independent variable. If the external variable cannot be controlled, it will 
affect the dependent variable and can threaten the results of the study. In this experimental study, 
internal validity and external validity have been identified Extraneous variables that are known for 
sure, are history, maturity, pre-test procedures, instrumentation, mortality and statistical regression. 
While the internal threats are Population Validity, Treatment Interference, and the Hawthorne Effect.  
Controls for each threat were implemented in this research. 

       
3. Results  
3.1 Normality Test 
 

The normality test is one of the basic conditions for inferential statistics such as the t-test whose 
data is normally distributed. To determine whether the distribution of the obtained data is normally 
distributed or otherwise, the normality test was conducted for that purpose. Based on Table 4, it 
shows that all the student achievement data obtained for this study is normally distributed. This is 
because the obtained Skewness and Kurtosis values range from -2.00 to +2.00 [32]. [33] also stated 
that the data is normally distributed when both the Skewness and Kurtosis values are between -1.96 
and +1.96. Therefore, the data obtained meets the conditions to continue with inferential analysis. 

The findings of the AR-MicroC Augmented Reality learning module effects, were interpreted 
using both descriptive and inferential analysis. Descriptive analysis involves mean and standard 
deviation, while inferential analysis involves t-test based on the constructed research questions. 
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  Table 4 
  Normality test of student achievement for control group and treatment  
  group 

Group 
Pre-Test Post-Test 

Skewness Kurtosis Skewness Kurtosis 

Control 0.381 -0.565 0.282 -0.491 
Treatment -0.122 0.211 -0.799 0.753 

 
Research Questions 1 
Is there a difference in mean pre-test scores between the control group and the treatment group? 

 
The results of the independent sample t-test analysis for the comparison of the pre-test mean for 

the control group and the treatment group, it was found that the significant value [t(64)= 1.947, 
p=0.056] p is greater than 0.05 (p > 0.05). From those results (Table 5) where the p value is greater 
than 0.05 indicates that there is no significant difference for the pre-test mean between the control 
and treatment groups. Therefore, hypothesis Ho1 is accepted, that is, there is no significant difference 
in mean pre-test scores between the treatment group and the control group. This means that there 
is no difference in the mean pre-test scores obtained by students of the control group and the 
treatment group. 
 

        Table 5  
        t-Test for comparison of pre-test means of control group and treatment group 

Group N Mean 
Standard 
Deviation 

t df Significant Value 

Control 34 31.91 7.497 
1.947 64 0.056 

Treatment 32 28.56 6.390 

         *significant value at p = 0.05 

 
Research Questions 2 
Is there a difference in mean post-test scores between the control group and the treatment group? 

 
The results of independent sample t-test analysis show that the significant value [t(59.986)= -

10.334, p0.001] p is smaller than 0.05 (p < 0.05). From those results (Table 6) where the p value is 
smaller than 0.05 indicates that there is a significant difference for the post-test mean between the 
control and treatment groups. Therefore, hypothesis Ho2 is rejected. This means that there is a 
significant difference in the post-test effect of students who use the AR-MicroC Augmented Reality 
Learning Module compared to students who are taught using a conventional approach. Thus, this 
shows that the total post test scores obtained by students in the treatment group are higher than 
those in the control group. 
 

      Table 6 
       t-Test for Comparison of Post-Test Means of Control Group and Treatment Group 

Group N Mean 
Standard 
Deviation 

t df Significant Value 

Control 34 54.76 9.608 
-10.334 59.986 0.001 

Treatment 32 75.97 6.916 

             *significant value at p = 0.05 
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Research Questions 3 
Is there a difference in the mean scores of the pre-test and post-test compared to the control group? 
 

The study found based on Table 7 that the paired t value for the pre- and post-test results for 
the control group is equal to t (33) = -11.987 and the level of significance is equal to p=0.001 which 
is smaller than 0.05 (p < 0.05). From those results where the p value is smaller than 0.05 shows that 
there is a significant difference for the mean of pre-test and post-test for the control group. So, 
hypothesis Ho3 is rejected. This is because the findings show that there is a significant difference 
between the pre-test mean and the post-test mean for the control group students. 
 

   Table 7 
   t-Test for pre and post test mean comparison of the control group  

N Mean Standard Deviation t df Significant Value 

Pre-Test 34 31.911 7.497 -11.987 33 0.001 

Post-Test 34 54.765 9.608    

    *significant value at p = 0.05 
 

 

Research Questions 4 
Is there a difference in the mean scores of the pre-test and post-test compared to the treatment 
group? 
 

The paired t value for the pre and post test results in Table 8 for the treatment group is 
equivalent to t (31) = -36.195 and the significance level is equivalent to p < 0.001 which is smaller 
than 0.05 (p < 0.05). From the results where the p value is smaller than 0.05 shows that there is a 
significant difference for the mean pre-test and post-test for the treatment group. So, hypothesis Ho4 
is rejected. This is because the findings show that there is a significant difference between the pre-
test mean and the post-test mean for students taught using the AR-MicroC Augmented Reality 
Learning Module. 
 
   Table 8 

   t-Test for pre and post test mean comparison of the treatment group  
N Mean Standard Deviation t df Significant Value 

Pre-Test 32 28.56 6.390 -36.195 31 0.001 

Post-Test 32 75.97 6.916    

    *significant value at p = 0.05 

 
4. Conclusions 
 

The results show that the AR-MicroC Augmented Reality Learning Module is significantly 
effective in improving the achievement of understanding the concept of Microcontrollers in the 
Introduction to Internet of Things course. The mean score of the achievement test for both groups 
increased linearly from the pre-test to the post-test. This finding confirms that the AR-MicroC 
Augmented Reality Learning Module is effective in improving the achievement of Microcontroller 
concepts in the STM30273 Introduction to Internet of Things course at Community College. Overall, 
there was a positive change in the effect of the AR-MicroC Augmented Reality Learning Module on 
the respondents. The findings of this study are in line with the findings of previous studies on the 
effects of learning modules based on electronics and microcontrollers, such as studies [34-37]. 
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Future research could benefit from considering a larger and more diverse sample to enhance the 
validity and reliability of the findings. Additionally, adopting a longitudinal approach would provide 
valuable insights into the long-term impact of the AR-MicroC module on student learning outcomes 
and knowledge retention. This approach would help to further validate its effectiveness and identify 
areas for refinement to ensure sustained benefits in teaching and learning processes. 
 
Acknowledgement 
This research was not funded by any grant. The author would like to express his gratitude to the 
parties involved directly and indirectly in the compilation of this article. 
 
References 
[1] Kechik, Tuan Siti Mastazameatun Long Tuan. "Factors of Technologies-Reliant for ‘Pengajian Malaysia’Subject in 

Online Learning (OLL): A Conceptual Review." International Journal of Advanced Research in Future Ready Learning 
and Education 29, no. 1 (2022): 32-40. https://doi.org/10.37934/frle.29.1.3240.  

[2] Mohamed Yusoff, Ahmad Fkrudin, Azmil Hashim, Norhisham Muhamad, and Wan Norina Wan Hamat. "Application 
of fuzzy delphi technique to identify the elements for designing and developing the e-PBM PI-Poli module." Asian 
Journal of University Education (AJUE) 7, no. 1 (2021): 292-304. https://doi.org/10.24191/ajue.v17i1.12625    

[3] Makhbul, Zafir Khan Mohamed, and Mohd Nazmy Abd Latif. "MENGURUS MODAL INSAN DALAM INDUSTRI 4.0 KE 
ARAH KECEMERLANGAN NEGARA." e-BANGI Journal 16, no. 6 (2019). 

[4] “Pemerkasaan TVET Di Malaysia: Satu Tinjauan.” 2024. Mypolycc.edu.my. (2024).  
[5] Madarshah, Z., Md Ishak, S. M., Ibrahim, R., & Che Me, R. “Tinjauan tematik pembangunan alat pemotongan fabrik 

dengan kaedah digitalisasi untuk pelajar fesyen dan pakaian.”  e-Proceeding of 12th National Conference in 
Education - Technical & Vocational Education and Training (CiE-TVET) 2022, pp. 2-11. 

[6] Abd Samad, Mohd Razali, Zanaton Iksan, and Fariza Khalid. "Needs Analysis: Development of Year Five Science 
Mobile Applications for Rural National Schools in Malaysia: Analisis Keperluan: Pembangunan Aplikasi Mudah Alih 
Sains Tahun Lima Sekolah Kebangsaan Luar Bandar di Malaysia." Jurnal Pendidikan Sains dan Matematik 
Malaysia 12, no. 1 (2022): 1-15. https://doi.org/10.37134/jpsmm.vol12.1.1.2022  

[6] Konrath, Robert, Christian Klein, and Andreas Schröder. "PSP and PIV investigations on the VFE-2 configuration in 
sub-and transonic flow." Aerospace Science and Technology 24, no. 1 (2013): 22-31. 
https://doi.org/10.1016/j.ast.2012.09.003 

[7] Murat, Norlaila Che, Rosseni Din, and Mohammed Huzaimi Alias. "Kesediaan pelajar tingkatan 6 menggunakan 
aplikasi mudah alih pendidikan." Journal of Personalized Learning 3, no. 1 (2020): 79-86. 

[8] Suhaimi, Elmi Sharlina Md, Zuhaizi Abdullah, Norazreen Muhamad, Nik Khadijah Nik Salleh, and Ahmad Affendy 
Abdullah. "FIGEE CARD: Pembelajaran Interaktif Kumpulan Berfungsi Kimia Organik: FIGEE CARD: Interactive 
Learning of Organic Chemistry Functional Groups." International Journal of Advanced Research in Future Ready 
Learning and Education 30, no. 1 (2023): 13-24. https://doi.org/10.37934/frle.30.1.1324  

[9] Nor, Muhammad Asrul Affendi Mat, Farah Waheda Othman, and Nurhan Ayub. "Usability And Acceptance Of 
Augmented Reality (AR) Applications For SKR 3302 Vehicle Air Conditioning System Maintenance Course At Pasir 
Salak Community College." Politeknik & Kolej Komuniti Journal of Life Long Learning 6, no. 1 (2022): 31-40.  

[10] Chi, Cai, Melor Md Yunus, Karmila Rafiqah M. Rafiq, Hamidah Hameed, and Ediyanto Ediyanto. "A Systematic 
Review on Multidisciplinary Technological Approaches in Higher Education." International Journal of Advanced 
Research in Future Ready Learning and Education 36, no. 1 (2024): 1-10. https://doi.org/10.37934/frle.36.1.110 

[11] Baharudin, Helyawati Binti, Akmal Hamdi Yusof, Farhana Abdullah, and Shakirah Mohd Asuhaimi. "Aplikasi Mudah 
Alih Bahasa Arab Tahun 1 Berbantukan Teknologi Realiti Luasan (AR)”." Proceeding of ICITS 2020 (2020). 

[12] Pamungkas, Agung Triwicaksono, Muhammad Farhan Dirhami, and Auzi Asfarian. "In Situ Observation and 
Acceptance Measurement of Collaborative Augmented Reality in Education Field of High School Students." Journal 
of Advanced Research in Computing and Applications 13, no. 1 (2018): 10-18. 

[13] Belani, Manshul, and Aman Parnami. "Augmented reality for vocational education training in K12 classrooms." 
In 2020 IEEE International Symposium on Mixed and Augmented Reality Adjunct (ISMAR-Adjunct), pp. 317-320. 
IEEE, 2020. https://doi.org/10.1109/ISMAR-Adjunct51615.2020.00090  

[14] Halim, Norhajawati Abdul, Kamisah Ariffin, and Norizul Azida Darus. "Discovering students’ strategies in learning 
English online." Asian Journal of University Education 17, no. 1 (2021): 261-268. 

https://doi.org/10.24191/ajue.v17i1.12695 

https://doi.org/10.37934/frle.29.1.3240
https://doi.org/10.24191/ajue.v17i1.12625
https://doi.org/10.37134/jpsmm.vol12.1.1.2022
https://doi.org/10.1016/j.ast.2012.09.003
https://doi.org/10.37934/frle.30.1.1324
https://doi.org/10.37934/frle.36.1.110
https://doi.org/10.1109/ISMAR-Adjunct51615.2020.00090
https://doi.org/10.24191/ajue.v17i1.12695


International Journal of Advanced Research in Future Ready Learning and Education 

Volume 37, Issue 1 (2024) 89-100 

100 
 
 

[15] Liono, Rishka A., Nadiran Amanda, Anisah Pratiwi, and Alexander AS Gunawan. "A systematic literature review: 
learning with visual by the help of augmented reality helps students learn better." Procedia Computer Science 179 
(2021): 144-152. https://doi.org/10.1016/j.procs.2020.12.019.  

[16] Idris, Muhammad Ridzuan, Irdayanti Mat Nashir, Z. A. Ahmad, and C. G. Kob. "Development of learning kit and 
module for a technology design (RBT) subject: Insights from needs analysis." In The Asian Conference on Education. 
2022. https://doi.org/10.22492/issn.2186-5892.2023.53.  

[17] Hussain, Mohd Azlan Mohammad, Nuryazmin Ahmat Zainuri, Rafeizah Mohd Zulkifli, and Anesman Abdul Rahman. 
"Effect of an Inquiry-Based Blended Learning Module on Electronics Technology Students' Academic 
Achievement." Journal of Technical Education and Training 15, no. 2 (2023): 21-32. 
https://doi.org/10.30880/jtet.2023.15.02.003.   

[18] Hilmi, A. M., Alias, N., and Daud, Z. "Keperluan Aplikasi Digital Pengajian Qirā’āt Menerusi Pendekatan Cybergogi 
Dalam Revolusi Industri 4.0." In Proceedings of the 7th International Conference on Quran as Foundation of 
Civilization (SWAT 2021), FPQS, Universiti Sains Islam Malaysia, October 6–7, 2021.  

[19] Leacock, Tracey L., and John C. Nesbit. "A framework for evaluating the quality of multimedia learning 
resources." Journal of Educational Technology & Society 10, no. 2 (2007): 44-59. 

[20] Masingan, Cathrine, and Sabariah Sharif. "Amalan Pengintegrasian Teknologi Guru Bukan Pengkhususan Mata 
Pelajaran Reka Bentuk Dan Teknologi (RBT) Di Sekolah Menengah Berdasarkan Model SAMR." Jurnal Dunia 
Pendidikan 3, no. 3 (2021): 13-20.  

[21]  Ali, Dayana Farzeeha, Siti Syazwani Yahya, and Marlissa Omar. "Penggunaan Aplikasi Augmented Reality dalam Topik 
Litar Asas Elektronik (The Use of Augmented Reality Application in Basic Electronic Circuit Topic)." Innovative 
Teaching and Learning Journal (ITLJ) 3, no. 2 (2019): 1-7.  

[22] Aziz, Siti Azrehan, Khodijah Abd Rahman, and Haniza Othman. "Analisis Rekabentuk Aplikasi ‘’Augmented Reality” 
bagi pembelajaran Komponen Sistem Unit Komputer." In Proceeding of 6th International Conference on 
Information Technology & Society (ICITS). 2020.http://dx.doi.org/10.13140/RG.2.2.32748.90247 

[23]  Bujeng, Baity, Arasinah Kamis, Suriani Mohamed, and Farah Najwa Ahmad Puad. "Developing an Interactive 
Multimedia Module for the Topic of Making Clothes: A Requirements Analysis." International Journal of Academic 
Research in Business and Social Sciences 8, no. 11 (2018). https://doi.org/10.6007/ijarbss/v8-i11/5342.  

[24] Mohamad Ali, A. Z. "Multimedia dan Perisian Pendidikan: Panduan Praktikal Reka Bentuk dan Penyelidikan." 
Penerbit Universiti Pendidikan Sultan Idris, (2019). https://doi.org/10.1109/ISMAR-Adjunct51615.2020.00090  

[25] bin Darusalam, Ghazali, and Sufean Hussin. "Metodologi penyelidikan dalam pendidikan: Amalan dan analisis 
kajian." Penerbit Universiti Malaya, 2016. 

[26] Creswell, J. W., and J. D. Creswell. "Research Design: Qualitative, Quantitative, and Mixed Methods Approaches", 
5th ed. pdf. 2018.  

[27] Fraenkel, J. R., Wallen, N. E., and Hyun, H. H. "How to Design and Evaluate Research in Education. " McGrawHill, 
2015. https://doi.org/10.1109/ISMAR-Adjunct51615.2020.00090  

[28] Downing, Steven M., and Thomas M. Haladyna. "VALIDITY AND I TS T HREATS." In Assessment in health professions 
education, pp. 41-76. Routledge, 2009. 

[29] Hassan, Shahid. "Vetting of Examination Questions: Are we Adequate?." Education in Medicine Journal 7, no. 4 
(2015). 

[30] Bond, Trevor G., and Christine M. Fox. Applying the Rasch model: Fundamental measurement in the human 
sciences. Psychology Press, 2013. 

[31] Ismail, Ramlee, Jamal Yunus, and Marinah Awang. "Analisis data dan pelaporan dengan menggunakan 
SSPS." Tanjong Malim: UPSI (2016). 

[32] Tabachnick, B. G., and L. S. Fidell. "Using multivariate statistics . Allyn & Bacon/Pearson Education." (2007). 
[33]   Chua, Yan Piaw. Asas statistik penyelidikan. McGraw-Hill Education (Malaysia) Sdn. Bhd., 2014. 
[34] Johar, Siti Hajar, and Nurhanim Saadah Abdullah. "Pembangunan e-Modul Augmented Reality bagi Subjek 

Semiconductor Devices untuk Guru TVET." Online Journal for TVET Practitioners 4, no. 2 (2019): 99-104.  
[35] Idris, Muhammad Ridzuan, and Ridzwan Che’Rus. "Developing the Rekatronik Module Using ADDIE Model for 

Electronic Design Topic in the Design and Technology (D&T) Subject." Asian Journal of Research in Education and 
Social Sciences 5, no. 2 (2023): 113-122. https://doi.org/10.55057/ajress.2023.5.2.13  

[36] Najid, Najwa Mohd. "Kesan modul pembelajaran berasaskan masalah (MICRO-C PRO) terhadap pencapaian, 
kemahiran penyelesaian masalah, efikasi kendiri dan motivasi intrinsik pelajar di Kolej Vokasional." (2022). 

[37]  Ismail, Nur Diyana, Siti Hasmah Jamali, and Subashnee Marimuthu. "Rekabentuk Augmented Reality Dalam 
Pembelajaran Topik Get Logik Asas Kursus Digital Electronics Semasa Pandemik COVID-19." Jurnal Dunia 
Pendidikan 3, no. 1 (2021): 289-298. 

https://doi.org/10.1016/j.procs.2020.12.019
https://doi.org/10.22492/issn.2186-5892.2023.53
https://doi.org/10.30880/jtet.2023.15.02.003
http://dx.doi.org/10.13140/RG.2.2.32748.90247
https://doi.org/10.6007/ijarbss/v8-i11/5342
https://doi.org/10.1109/ISMAR-Adjunct51615.2020.00090
https://doi.org/10.1109/ISMAR-Adjunct51615.2020.00090
https://doi.org/10.55057/ajress.2023.5.2.13

