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PAPER

Students’ Perception of Mobile Applications 
in Calculus Learning

ABSTRACT
Mathematics is a crucial subject that students learn from primary school onward. However, 
some students have a negative perception of mathematics, considering it difficult and tedious, 
especially among Generation Z, who have grown up in a world where information is readily 
available at their fingertips. So, traditional teaching methods may not be very effective. This 
study aimed to determine students’ perceptions of mobile applications in calculus learning. 
The study involved 35 students from a private university in Kedah. This quantitative study 
utilizes a survey method and employs a questionnaire as the research instrument. The per-
ception questionnaire is divided into four categories: attractiveness, effectiveness, relevance, 
and motivation. Based on the research findings, this study concludes that students had a pos-
itive perception of four aspects—attractiveness, effectiveness, relevance, and motivation—
when using a mobile application for calculus learning.
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1	 INTRODUCTION

Mathematics is a crucial subject that students learn from primary school onward. 
Mathematics is divided into several branches, including algebra, trigonometry, dis-
crete mathematics, statistics, and calculus. It is widely used in various fields, such 
as engineering, physics, economics, and business. Mathematics can be used to 
solve problems by analyzing data and developing models to understand complex 
situations. However, some students have a negative perception of calculus, consider-
ing it difficult [1], tedious, and stressful [2], especially among generation Z. This gen-
eration has who has grown up in a world where information is readily available at 
their fingertips, so traditional teaching methods may not be as effective [3]. They are 
more likely to be engaged if lessons are interactive and hands-on. This can often lead 
to difficulties with the subject. Therefore, teachers must help students develop a pos-
itive attitude towards mathematics in order to understand and learn the material.
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Even though the world is rapidly changing due to contemporary and digital 
developments, traditional learning is still being utilized today. Learning materials are 
still produced in traditional formats, with complete words and pictures in physical 
books, using traditional printing methods [4]. Furthermore, students’ challenges can 
limit their learning potential, especially in a traditional classroom setting where the 
teacher primarily uses lecture-based teaching methods. As a result, many students 
who are comfortable with computers and smartphones are bored and uninterested 
in learning because this outdated teaching style is used as instructional material [5]. 
Furthermore, traditional learning approaches typically lack an appropriate strategy 
for presenting illogical and explicit content. Information and communications tech-
nology (ICT) may help improve teaching and learning in many subjects, particularly 
mathematics.

In this study, the researcher will utilize the basic mobile application (BMA), a 
mobile application designed and developed by researchers specifically for calcu-
lus learning. The BMA incorporates multimedia elements to enhance the learning 
experience. The BMA is a mobile application that provides two topics in calculus: 
Topic 1: Functions and Topic 2: Limits and Continuity. It was designed and developed 
to transition learning techniques from traditional to digital, utilizing Android as a 
platform because conventional teaching methods are not engaging. The researcher 
created the BMA to capture students’ attention in class, boost their motivation, and 
enhance their creativity while studying. Some multimedia components, such as 
audio, video, text, interaction, and graphics, were utilized in this mobile applica-
tion to produce films centered around two calculus topics. Multimedia features are 
utilized to attract, inspire, and enhance students’ imagination for learning.

2	 LITERATURE REVIEW

With the increased availability of technology and an emphasis on science, tech-
nology, engineering, and mathematics (STEM) education, there is an urgent need to 
investigate the impact of technology-mediated mathematical interventions on stu-
dent outcomes [6]. Mathematics is a fundamental branch of science that is essential 
for mastering science, that is, technology. However, according to Barcelos et al. [7], 
mathematics is a complex subject for students in many countries. Today, mathe-
matics education has been grappling with conventional issues in this context, par-
ticularly regarding educational quality. The reality of the field shows that student 
success in mathematical disciplines is relatively poor [8].

Generation Z, the true digital natives, have access to technology primarily through 
mobile phones. Mobile phones have become a necessary tool for their daily lives [9]. 
It is not only a communication device but also a powerful tool for learning. With the 
development of technology, more and more mobile applications are designed for 
educational purposes. Students can use their mobile phones to access information 
both in class and outside the classroom [10], making learning more accessible and 
engaging. Mobile phones are less expensive nowadays than other devices, such as 
desktop computers or laptops. Hence, mobile phones are excellent low-cost teaching 
and learning equipment for students [11].

The use of mobile applications in learning has surged in recent years. In 2020, 
approximately 87.61% of the population in Malaysia used smartphones [12]. This 
number is expected to increase as smartphones become more affordable and 
accessible. As a result, an increasing number of educators are turning to mobile 
applications to enhance classroom learning.
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There are many benefits to using mobile applications in learning environments. 
Perhaps one of the most apparent advantages is that they provide educators with 
an additional tool for engaging students [13] [14] [10]. Many mobile applications are 
designed for educational purposes and offer features that make learning more enjoy-
able [14] and engaging for students [13]. A mobile application is an interactive software 
program that is typically more flexible and accessible than traditional websites, making 
it ideal for use in various settings [15]. According to [16], students will be more moti-
vated when the mobile application satisfies them with an attractive, simple, and creative 
display. Additionally, the mobile application can supplement traditional instruction 
by providing additional resources such as videos, electronic textbooks, lecture texts, 
and others [13]. These resources can help students learn concepts more thoroughly. 
Furthermore, educators can assist students in learning and staying on track [17].

Despite all these advantages, however, there are potential disadvantages asso-
ciated with using mobile applications in education settings too quickly or without 
proper planning or consideration for pedagogical goals and objectives (eLearning 
Industry). The result [18] reveals students’ difficulties, considering the lack of elec-
tronic devices. Mobile phones’ disadvantages should also be given good attention, 
such as a small screen that limits the amount of information displayed, limited data 
space, and the battery life of the mobile phone [13]. These limitations and obstacles 
create significant resistance to utilizing mobile app learning to enhance learning in 
both individual and organizational learning environments. The critical factors that 
must be addressed include the lack of mobile technological competency, the scarcity 
of standards for designing and evaluating mobile learning applications, incompat-
ibility with certain educational methodologies, a lack of personal engagement, and 
the absence of a clear vision for integrating mobile technology in education [15].

According to [19], the study’s findings on attitude constructs, basic knowledge of 
mathematics, and interest in mathematics show that mobile applications based on a 
playful learning approach for teaching and learning mathematics among students have 
the potential to be developed. The learning outcomes revealed a significant improve-
ment in mathematics learning achievement and student learning behavior [10]. The 
findings indicated that developing a mobile application to illustrate calculus teaching 
and learning (T&L) would enhance the quality of comprehension and absorption of 
calculus concepts [20]. The augmented reality in calculus (ARC) mobile application 
has been shown to increase student engagement and visualization skills in calculus 
classrooms, resulting in a significant improvement in final grades [21].

3	 METHODOLOGY

This study aimed to determine students’ perceptions of mobile applications in calcu-
lus learning using the BMA. This study utilized quantitative analysis through a descrip-
tive questionnaire to assess students’ perceptions of the BMA’s usefulness in learning 
calculus. The questionnaire focused on four key aspects: attractiveness, effectiveness, 
relevance, and motivation. The research was focused on Universiti Islam Antarabangsa 
Sultan Abdul Halim Mu’adzam Shah (UniSHAMS), a private university in Kedah. The 
study sample consisted of 35 students studying calculus in the second semester, which 
is a compulsory core course for the bachelor of information technology.

The questionnaire was distributed after the students had spent four weeks learn-
ing two topics: Topic 1 – Functions and Topic 2 – Limits and Continuity, using the 
BasiCal mobile application. The acquired data were coded, recorded, and analyzed 
using the statistical package for the social science (SPSS) application to determine 
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the mean and percentage of the evaluated features. The Likert scale approach was 
employed to determine the students’ perceptions of mobile applications in calculus 
learning. This Likert scale is also used to assist researchers in assessing students’ 
perceptions of the BMA using a five-point Likert scale, as presented in Table 1. 
Subsequently, the average score of the five Likert scales is categorized into three 
levels based on the framework proposed by [22], as illustrated in Table 2.

Table 1. Likert scale scores

Statement Score

Strongly Disagree 1

Disagree 2

Neutral 3

Agree 4

Strongly Agree 5

Table 2. Interpretation of mean scores

Mean Value Level

1.00 – 2.33 Low

2.34 – 3.66 Moderate

3.67 – 5.00 High

4	 FINDINGS AND DISCUSSION

Data from the questionnaires were analyzed using descriptive statistics, which 
included calculating means and percentages. Thirty-five respondents from the study 
sample participated in this questionnaire. The questionnaire is divided into four 
aspects: attractiveness, effectiveness, relevance, and motivation. Each aspect consists 
of three statements. In total, there are 12 statements.

The research sample comprised 35 students who were enrolled in a compulsory 
calculus course in the Bachelor of Information Technology (BIT) program. Among 
these 35 students, 22 were female, and 13 were male, as shown in Table 3.

Table 3. Gender ratio

Frequency Percent

Gender

Male 13 37.1

Female 22 62.9

Total 35 100.0

In Table 4, on average, 71.4% of students agreed that BMA is an appealing mobile 
application for learning calculus, with an average score of 4.0000. Furthermore, this 
BMA is interesting because 65.7% of students agreed that the videos available in the 
BMA could attract students to learn calculus, with a mean score of 3.9714. In addi-
tion, 74.3% of students agreed that the content in this BMA made them feel more 
comfortable learning calculus, with a mean score of 4.0286. From the attractiveness 
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aspect questionnaire, all statements obtained a high mean score, as interpreted in 
Table 4. These findings clearly show that learning calculus using this mobile applica-
tion can attract students to learn calculus because the videos and content available 
in BMA have multimedia elements that can increase students’ attention to learning 
and, in turn, provide students comfort in learning.

Table 4. Questionaire attractiveness aspect

Strongly Disagree Disagree Neutral Agree Strongly Agree Mean Level

BMA is interesting for 
calculus learning

0.0% 5.7% 22.9% 37.1% 34.3% 4.0000 High

BMA videos attract me to 
learn calculus

0.0% 5.7% 28.6% 28.6% 37.1% 3.9714 High

BMA content makes calculus 
learning become comfort

0.0% 2.9% 22.9% 42.9% 31.4% 4.0286 High

According to the data provided in Table 5, 91.4% of students agreed that the con-
tent found in BMA improved their understanding of calculus, with a mean score of 
4.2857. At the same time, 74.3% of students agreed that this mobile application could 
also better capture their attention in learning calculus, with a mean score of 4.0857. 
Besides, 68.6% of participants agreed that the videos available in this BMA could 
help students complete tasks more quickly in learning calculus, with a mean score 
of 3.8286. From the perspective of effectiveness, all statements obtained a high mean 
score on the questionnaire. These findings show that most students agree that this 
mobile application can have a positive impact on learning calculus. This is because 
the use of video in BMA attracts interest in learning calculus. In addition, the content 
features of BMA, such as notes and tutorials, enable students to review and practice, 
thereby assisting them in completing assignments.

Table 5. Effectiveness aspect

Strongly Disagree Disagree Neutral Agree Strongly Agree Mean Level

BMA content enables me to gain an 
understanding of Calculus learning

0.0% 2.9% 5.7% 51.4% 40.0% 4.2857 High

BMA content captures my attention 
better in Calculus learning

0.0% 0.0% 25.7% 40.0% 34.3% 4.0857 High

BMA videos help to accomplish study 
tasks quicker in Calculus learning

0.0% 11.4% 20.0% 42.9% 25.7% 3.8286 High

Table 6 shows the relevance aspect, where 71.5% of the students agreed that the 
videos used in this mobile application were relevant to the Calculus course, with a 
mean score of 4.0. In addition, 82.9% of the students agreed that the modules used 
in this BMA could improve comprehension in learning, with a mean score of 4.0857. 
Furthermore, 80.0% of the students agreed that the content presented in the BMA 
video was easy to understand, with an average score of 4.1143. From the perspective 
of relevance, all statements obtained a high mean score on the questionnaire. In 
conclusion, the modules available in the BMA can enhance students’ understanding 
of calculus learning because the videos are easy to comprehend and relevant to the 
calculus course. Furthermore, this video is specifically designed to meet the syllabus 
requirements of the calculus course at UniSHAMS.
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The last aspect is the motivational aspect shown in Table 7. 74.3% of the stu-
dents agreed that the video used could motivate them to learn more calculus, with 
a mean score of 3.9714. In addition, 68.8% of the students agreed that the video 
in BMA made them feel more motivated to learn calculus, with a mean score of 
3.8571. The content in this BMA increases students’ confidence in learning calculus 
by 80.0%, with a mean score of 4.0857. From the motivation aspect of the ques-
tionnaire, all statements obtained a mean score at a high level. Therefore, it is con-
cluded that the majority of students are satisfied with learning calculus using BMA 
because the videos in BMA play an essential role in fostering students’ enthusiasm 
for learning calculus.

Table 6. Relevance aspect

Strongly Disagree Disagree Neutral Agree Strongly Agree Mean Level

BMA videos used are relevant to 
course content

0.0% 0.0% 28.6% 42.9% 28.6% 4.0000 High

The module on BMA videos increases 
my comprehension of the lesson

0.0% 2.9% 14.3% 54.3% 28.6% 4.0857 High

The content of BMA videos is easy to 
understand

0.0% 5.7% 14.3% 42.9% 37.1% 4.1143 High

In general, all statements in the questionnaire received a positive response in 
four aspects: attractiveness, effectiveness, relevance, and motivation. The mean 
score obtained for these aspects was at a high level, as interpreted in Table 2. Most 
students showed a high interest in mobile applications because Generation Z is more 
comfortable using technology and more likely to engage in interactive and engaging 
learning. The video available in this mobile application contains various multimedia 
elements, including audio, text, interactivity, and graphics. Furthermore, the content 
in the BMA aligns with the syllabus of the calculus course in the BIT program at 
UniSHAMS. As a result, students’ understanding of the calculus course increases, 
which in turn boosts their confidence and motivation to learn calculus.

Table 7. Motivation aspect

Strongly Disagree Disagree Neutral Agree Strongly Agree Mean Level

BMA videos motivate me to 
learn more

0.0% 5.7% 20.0% 45.7% 28.6% 3.9714 High

BMA videos make me enthusiastic 
about learning calculus

0.0% 8.6% 22.9% 42.9% 25.7% 3.8571 High

BMA content makes me confident in 
learning calculus

0.0% 5.7% 14.3% 45.7% 34.3% 4.0857 High

5	 CONCLUSION

Some students have a negative perception of mathematics, viewing it as diffi-
cult and tedious, particularly among Generation Z. This generation has grown 
up in a world where information is easily accessible, making traditional teach-
ing methods less effective. Therefore, using mobile applications as a learning tool 
is believed to be one of the methods that can facilitate students in learning and 
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improve their understanding of calculus courses. This study utilized quantitative 
analysis in the form of a descriptive survey, specifically a questionnaire, to assess 
students’ perceptions of the use of the BMA in calculus learning. The statements 
in this questionnaire focused on students’ perceptions of four aspects: attractive-
ness, effectiveness, relevance, and motivation. A five-point Likert scale was used 
for answer choices. A total of 35 students participated in this study by completing a 
questionnaire. From the results, it is evident that BMA is a mobile application that 
has the ability to attract students, have a positive impact on them, be relevant to the 
course content, and motivate students to learn calculus. The study results indicate 
that the majority of students responded positively to every statement regarding each 
aspect of the questionnaire. It also shows that BMA functions well in understanding 
the concepts of calculus. However, it still needs to be built and deployed soon for 
future use. This paper concludes that the mobile application provides a positive per-
ception of students. Furthermore, mobile applications can enhance student achieve-
ment and serve as a valuable learning tool in today’s technological age. The use 
of technology in education is essential for improving understanding and achieving 
better results in the field of education.

6	 REFERENCES

	 [1]	 Yerizon, S. Fatimah, and F. Tasman, “Development of a GeoGebra-Assisted calculus 
worksheet to enhance students’ understanding,” International Journal of Information 
and Education Technology, vol. 11, no. 10, pp. 456–463, 2021. https://doi.org/10.18178/
ijiet.2021.11.10.1550

	 [2]	 N. I. Ruhaiyem and L. H. Kei, “Teaching complex mathematics operation using aug-
mented reality,” International University Carnival on E-Learning (IUCEL), Kota Samarahan, 
Sarawak: UNIMAS Publisher, pp. 10–11, 2019.

	 [3]	 K. Moore, C. Jones, and R. S. Frazier, “Engineering education for generation Z,” American 
Journal of Engineering Education (AJEE), pp. 111–126, 2017. https://doi.org/10.19030/ajee.
v8i2.10067

	 [4]	 M. Md. Aziz, A. M. Ahmad, G. I. Musa, W. M. Abdullah, M. I. Ishak, and M. A. Mushim, 
“Digital 2D animation for educational visualization in secondary school: A develop-
ment courseware of bintang hati PT3 novel,” International Journal of Engineering and 
Advanced Technology (IJEAT), vol. 8, no. 6S3, pp. 434–440, 2019. https://doi.org/10.35940/
ijeat.F1079.0986S319

	 [5]	 Y. M. Yussop, S. Annamalai, and S. N. Salam, “Hi-math mobile app: Effectiveness in 
improving arithmetic skills of primary school students,” International Journal of Recent 
Technology and Engineering (IJRTE), pp. 67–71, 2019.

	 [6]	 E. W. Kiru, C. T. Doabler, A. M. Sorrells, and N. A. Cooc, “A synthesis of technology-mediated 
mathematics invertions for students with or at risk for mathematics learning disabi-
liteis,” Journal of Special Education Technology, vol. 33, no. 2, pp. 111–123, 2018. https://
doi.org/10.1177/0162643417745835

	 [7]	 T. S. Barcelos, R. Munoz, R. Villarroel, E. Merino, and I. F. Silveira, “Mathematics learn-
ing through computational thinking activites: A systematic literature review,” Journal of 
Universal Computer Science, pp. 815–845, 2018.

	 [8]	 S. Djafar, N. Nadar, A. Arwan, and E. Elihami, “Increasing the mathematics learning 
through the development of vocational mathematics modules of STKIP muhammadi-
yah enrekang.” Edumaspul Jurnal Pendidikan, vol. 3, no. 1, pp. 69–79, 2019. https://doi.
org/10.33487/edumaspul.v3i1.90

https://online-journals.org/index.php/i-jim
https://doi.org/10.18178/ijiet.2021.11.10.1550
https://doi.org/10.18178/ijiet.2021.11.10.1550
https://doi.org/10.19030/ajee.v8i2.10067
https://doi.org/10.19030/ajee.v8i2.10067
https://doi.org/10.35940/ijeat.F1079.0986S319
https://doi.org/10.35940/ijeat.F1079.0986S319
https://doi.org/10.1177/0162643417745835
https://doi.org/10.1177/0162643417745835
https://doi.org/10.33487/edumaspul.v3i1.90
https://doi.org/10.33487/edumaspul.v3i1.90


	 32	 International Journal of Interactive Mobile Technologies (iJIM)	 iJIM | Vol. 17 No. 21 (2023)

Ahmad et al.

	 [9]	 A. Szymkowiak, B. Melović, M. Dabić, K. Jeganathan, and G. S. Kundi, “Information tech-
nology and Gen Z: The role of teachers, the internet, and technology in the education 
of young people,” Technology in Society, vol. 65, p. 101565, 2021. https://doi.org/10.1016/ 
j.techsoc.2021.101565

	[10]	 Supandi, L. Ariyanto, W. Kusumaningsih, and A. N. Aini, “Mobile phone application 
for mathematics learning,” Journal of Physics: Conference Series, vol. 983, pp. 1–5, 2018. 
https://doi.org/10.1088/1742-6596/983/1/012106

	[11]	 B. Biswas, S. K. Roy, and F. Roy, “Students perception of mobile learning during COVID-19 
in Bangladesh: University student perspective,” Aquademia, vol. 4, no. 2, 2020. https://
doi.org/10.29333/aquademia/8443

	[12]	 J. Muller, Statista Inc., 2021. Retrieved from https://www.statista.com/statistics/625418/
smartphone-user-penetration-in-malaysia/

	[13]	 A. R. Sattarov and N. F. Khaitova, “Mobile learning as new forms and methods of 
increasing the effectiveness of education,” European Journal of Research and Reflection in 
Educational Sciences, pp. 1169–1175, 2019.

	[14]	 A. Mathur, “Uses of mobile phone as learning tool by students,” International Journal of 
Advance and Innovative Research, pp. 216–224, 2018.

	[15]	 C.-C. Santiago, J.-A. Angel, and L.-M. Sergio, “Advantages and disadvantages of m-learning 
on current education,” in IEEE World Engineering Education Conference (EDUNINE),  
2018, pp. 1–6.

	[16]	 A. F. Yusoff and A. B. Romli, “Kebolehgunaan Aplikasi Mudah Alih (Mobile Apps) 
Bagi Kursus Sains, Teknologi Dan Kejuruteraan Dalam Islam (M-Istech) Di Politeknik 
Malaysia,” Malaysian Online Journal of Education, pp. 18–28, 2018.

	[17]	 N. Y. Das and A. Das, “A study of adoption and use of digital learning technology among 
students of higher education in emerging economies,” International Journal of Advance 
and Innovative Research, pp. 10–20, 2018.

	[18]	 N. M. Mohamad, “Cabaran Pedagogi Norma Baharu di Kolej Universiti Islam,” Jurnal 
Pengajian Islam, pp. 243–254, 2021.

	[19]	 R. Amian and H. Taha, “Analisis Keperluan Kebolehgunaan Aplikasi Mudah Alih 
Terhadap Sikap, Minat dan Pengetahuan Asas Matematik Tahun 4,” Jurnal Pendidikan 
Sains & Matematik Malaysia, pp. 9–15, 2020.

	[20]	 M. A. Mu’azah, A. Ainul Maulid, M. Gani Ibrahim, A. Wan Mahani, I. Mohamad Izril, 
and A. M. Mohd Aswad, “BasiCal mobile application development using multimedia ele-
ment’s adoption on basic calculus teaching and learning,” AIP Conference Proceedings,  
p. 020011, 2021.

	[21]	 L. M. Herrera, M. A. Abalo, and S. J. Ordóñez, “Learning calculus with augmented 
reality and virtual environments,” in Proceedings of the 2019 11th International 
Conference on Education Technology and Computers, 2019, pp. 18–22. https://doi.org/ 
10.1145/3369255.3369271

	[22]	 A. A. Ishak and A. Z. Mir Ahmad Taalat, “Pembelajaran atas Talian: Tinjauan terhadap 
Kesediaan dan Motivasi dalam kalangan pelajar Diploma Logistik dan Pengurusan 
Rantaian Bekalan,” Politeknik Seberang Perai, Pulau Pinang. Jurnal Dunia Pendidikan,  
pp. 68–82, 2020.

7	 AUTHORS

Ainul Maulid bin Ahmad is a Lecturer of Mathematics in the Computing 
Department, Universiti Islam Antarabangsa Sultan Abdul Halim Mu’adzam Shah, 
Kuala Ketil, Kedah, 09300 Malaysia. His research interest includes mathematics 

https://online-journals.org/index.php/i-jim
https://doi.org/10.1016/j.techsoc.2021.101565
https://doi.org/10.1016/j.techsoc.2021.101565
https://doi.org/10.1088/1742-6596/983/1/012106
https://doi.org/10.29333/aquademia/8443
https://doi.org/10.29333/aquademia/8443
https://www.statista.com/statistics/625418/smartphone-user-penetration-in-malaysia/
https://www.statista.com/statistics/625418/smartphone-user-penetration-in-malaysia/
https://doi.org/10.1145/3369255.3369271
https://doi.org/10.1145/3369255.3369271


iJIM | Vol. 17 No. 21 (2023)	 International Journal of Interactive Mobile Technologies (iJIM)	 33

Students’ Perception of Mobile Applications in Calculus Learning

education and mathematics in information technology (E-mail: ainulmaulid@
unishams.edu.my).

Mu’azah Bt. Md. Aziz is a Senior Lecturer of Multimedia Technology in 
the Computing Department, Universiti Islam Antarabangsa Sultan Abdul Halim 
Mu’adzam Shah, Kuala Ketil, Kedah, 09300 Malaysia. Her research interest includes 
mobile learning, e-learning, multimedia technology, gamification, and instructional 
technology (E-mail: muazah@unishams.edu.my).

Muhammad Shahrizan B. Shahrudin is a Lecturer of Information Technology 
in the Computing Department, Universiti Islam Antarabangsa Sultan Abdul 
Halim Mu’adzam Shah, Kuala Ketil, Kedah, 09300 Malaysia. His research inter-
est includes mobile development, network security, and IoT (E-mail: shahrizan@
unishams.edu.my).

https://online-journals.org/index.php/i-jim
mailto:ainulmaulid@unishams.edu.my
mailto:ainulmaulid@unishams.edu.my
mailto:muazah@unishams.edu.my
mailto:shahrizan@unishams.edu.my
mailto:shahrizan@unishams.edu.my

