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Abstract

Education today has changed with the advances of time and technology. The former
environment of teacher-centric pedagogy has turned into a multi-faceted one. More
interactive learning becomes an option for use in the classroom. Including mathematics
subjects, digital-based education contributes to the effectiveness of teaching and learning
methods. Mathematics is a subject that is less sought by students due to a variety of factors,
including boring topics and abstract and complex concepts. The unchanged and unattractive
methods of teaching also make students uninterested in this subject. With the help of the
latest technologies such as augmented reality (AR), education is becoming more effective and
creating a more interactive and entertaining atmosphere. Learning about abstract concepts
in mathematical subjects can be simplified and better demonstrated through AR technology.
This study aims determine the level of understanding and interest, in addition to identifying
the relationship between the understanding level and the interest of students in mathematics
subjects through the use of AR. A survey method using a set of questionnaire was conducted
on 27 Form 2 students at a school in Temerloh, Pahang to get their views on the use of AR in
their learning at school. The study finds that the level of understanding and interest is at a
high level, and there is a significant correlation between the levels of understanding with the
student's interest in the subject of mathematics through the use of AR. The implications of
this study can help teachers to diversify teaching methods, especially by integrating
technologies such as AR into teaching and learning to ensure more interactive and effective
learning.
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Introduction

In accordance with the Falsafah Pendidikan Kebangsaan, mathematics curriculum provides
comprehensive mathematical knowledge and skills in dealing with challenges in real real
realities in line with the rapid development of modern science and technology (KPM, 2013)
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According to the Standard Dokumen Standard Kurikulum Dan Pentaksiran (DSKP), the
implementation in the mathematics Curricula has the ability to provide space to establish a
connection of conceptual knowledge with procedural knowledge among students as well as
can associate topics in Mathematica in particular and associate math with other fields in
general. This will enhance students' understanding of mathematics and make math more
clear, meaningful and interesting.

In conjunction with KSSM goal to equipt students with 21st Century learning, mainly
focusing on thinking skills as well as life skills and careers that are based on practices of pure
value. 21st Century Skills aims to produce students who have the characteristics of superior
student profiles to be able to compete globally. According to Mantihal & Maat (2020) learning
in the 21st century can increase students' interest in mathematics subjects. Among the
technologies seen to offer interactive and student-interested learning is the use of
Augmented Reality (AR). AR technology has been widely used in education to create a better
learning environment in the classroom (Liu et al., 2020). The interactive learning atmosphere
resulting from the integration of AR in the classroom is able to attract the interest of students.
This proves through Belani & Parnami (2020) that through the use of AR technology in the
classroom can increase the motivation of students and make the learning atmosphere more
exciting and fun.

The objective of the study is to determine the level of understanding and interest, in
addition to identifying the relationship between the understanding level and the interest of
students in mathematics subjects through the use of AR.

Objectives of this study are:
i Identify the level of students' understanding of mathematics subjects through the
use of AR
ii. Identify the student's level of interest in mathematics subjects through the use of
AR.
iii. Identify the relationship between the level of understanding and student interest in
mathematics subjects through the use of AR.
The question of this study is as follows:
i What is the level of students' understanding of mathematical subjects through the
use of AR?
ii. What is the level of students' interest in mathematical subjects through the use of
AR?
iii. Is there a significant relationship between student understanding and interest in
mathematical subjects through the use of AR?
While the hypothesis for this study is:

Ho1 : There was no significant relationship between the student's understanding of maths and
interest in maths through the use of AR.

Literature Review

Augmented reality (AR)

In the digital world, new technologies like AR are gaining place. AR is a technology that
integrates the virtual world as well as the real world, by integrating multimedia, 3D modeling,
interaction intelligence, and also sensing. (Chen et al., 2019). AR technology also combines
three important features, which are, accurate 3D identification of virtual and real objects, real
time interaction and the combination of the physical and digital worlds. (Microsoft, n.d). AR
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also used to combine digital components and 3D objects, and perceived by humans in the real
world (Alexander, 2020). This technology is has been used in various sectors of life. With the
sophistication of technology, the world of reality and virtual can be combined and beneficial
to humans, in addition to helping improve the quality of life.

AR in Education

Augmented reality is one of the latest technologies that is increasingly popular in today's
world, including in the field of education. AR is almost the same technology as virtual reality
(VR), but AR is more of an interface in 2D and 3D virtual form, as well as adding additional
information in digital form to the real world. (EImgaddem, 2019). AR provides a new
experience for students by enabling them to see the digital form of learning content in the
real world with a method of streamlining that learning content around them. (Bulut &
Borromeo Ferri, 2023). This creates a more exciting and active learning atmosphere.
According to Ahmad & Junaini (2020) there are three benefits that can be obtained through
the use of AR in mathematics subjects which are creating interactive learning, improving
visualization and increasing student confidence and understanding. Therefore, AR technology
is a very significant technology to be used in mathematics learning in this multi-digital world.

Problem Statement

Mathematics is a fundamental subject that is essential for student success in a variety of
fields. However, many students struggle with learning mathematics, and this has raised
concerns among educators and researchers. This leads many students to be uninterested in
mathematical subjects. In addition to learning based on books and worksheets merely
causes students not to be interested in mathematics subjects (Matlan & Maat, 2021).
Though many are desperate because they believe that mathematics is a boring subject.
(Porferio et al., 2019).

In addition, the teaching and learning methods also play a role in contributing to
students' interest in mathematics subjects. Students have different learning styles, and
traditional mathematics teaching methods may not work for all students. Some students are
more inclined to learn through visual aid, while others prefer learning through hands-on
activities. Teachers need to recognize different student learning styles and use a variety of
teaching methods to ensure that each student can understand and learn the concept. By
dealing with this challenge, students can develop a better understanding of mathematics.
Consequently, an interesting learning approach can enhance motivation, interest and
further master the concepts and understanding of mathematical skills well. The learning
approach through digital education is seen to address these issues and problems.

Methodology

This study uses survey method which is a set of questionnaire as study instrument. The
survey question used has been modified from Mohamad Zulfadzli & Noor Anida (2023). This
data will be analyzed quantitatively. The questionnaire consists of three sections: Part A that
collects demographic information of respondents, Part B that gathers information about the
level of students' understanding of mathematics through the use of AR, Part C that gathered
information about students' level of interest in mathematical subjects through the
application of AR. Parts B and C use the Likert scale method. All data collected will be
analyzed using SPSS software. The data analysis was obtained by means of a descriptive
method with levels of evaluation categorized into three levels: low (0.00-1.66), medium
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(1.67-3.33) and high (3.34-5.00). (Fathen Suriati, 2017). Respondents were 27 form two
students from one of the secondary schools in Temerloh, Pahang. The data obtained from
the survey was analyzed using percentage statistics and the Statistical Package for Social
Science (SPSS) software version 22.

Finding

Respondent Demographic Analysis

Based on the survey, 27 respondents responded to the survey. According to the demographics
of the respondents, there were 51.85% of respondents were women and 48.15% were men.
27 respondents consisting of form two students in secondary school have completed the
guestionnaire through the Google Form.

Table 1

Gender dispersion of respondents
Item Frequency Percent (%)
Male 13 48.17
Female 14 51.85
Total 27 100

Students' understanding of mathematical subjects through the use of AR

Table 2

The level of students' understanding of mathematical subjects through the use of AR
Construct Min Level

Understanding 3.43 High

The results of the analysis found that students' understanding of the use of AR applications
was also high, with a min score of 3.43. This suggests that respondents agree that using an
AR application can help students understand and learn their learning more effectively and
better. Ahmad & Junaidi, (2022) through their study formulated the use of AR applications
based on card game activity succeeded in improving student math skills.

Students' interest in mathematics subjects through the use of AR

Table 3

Aspects of Student Interest In Mathematical Subjects Through The Use Of Ar
Construct Min Level
Interest 3.55 High

Analysis showed students' interest in mathematics subjects through the use of AR applications
was high with a min score of 3.55. This shows respondents agree that the AR application has
attracted their interest in learning mathematics better. These findings are supported by
studies (Cai et. Al 2020) which states that AR helps understanding in learning probability topics
and boosts a positive learning interest. According to Shubham et al., (2018), AR technology
helps students in inspiring learning and making the learning experience more enjoyable.
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The relationship between the level of understanding and student interest in mathematics
subjects through the use of AR

Table 4

Correlation analysis of students' level of understanding and interest in mathematical
subjects through the use of AR

Minat Kefahaman
Minat Pearson Correlation 1 967"
Sig. (2-tailed) .000
N 27 27
Kefahaman Pearson Correlation 967" 1
Sig. (2-tailed) .000
N 27 27

**_ Correlation is significant at the 0.01 level (2-tailed).

Chart 1 : The relationship between students' understanding and interest in the subject
of mathematics through the use of AR.
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The data analysis study found that the Pearson correlation coefficient indicates the presence
of a very strong and significant positive linear relationship between the interest scores and
the understanding of AR-based learning [r(25) = 0.967, p < 0.01]. Through this prediction, r2
reveals that approximately 93.4% of the variance in interest scores can be predicted from
the understanding of AR-based learning.

Discussion

The research findings indicate that students' understanding of mathematics improves
alongside their level of interest in the subject through the use of AR-based applications.
Through these AR applications, students' interest in mathematics becomes a catalyst for
enhancing their understanding of math through AR usage. This connection is supported by
Abdul Hanid et al (2022) as their study found that teaching geometry topics using AR-based
technology resulted in higher student achievement compared to conventional methods that
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use textbooks. This is further reinforced by Mohd Fadzil and Mohd Nihra (2019), who found
that shifting from traditional teaching approaches to technology-based learning through
smartphone applications can enhance the quality of learning. Therefore, AR technology plays
a significant and beneficial role in helping students grasp complex and abstract concepts that
require more in-depth explanations.

The current educational landscape has started to change and encompasses several
aspects that reflect shifts in teaching methods, learning, and the overall focus of education.
Among the key trends in education today that are evolving is the integration of technology in
learning. Nowadays, the use of technology has a significant impact on education. The use of
electronic devices such as computers, tablets, and smartphones has transformed how teachers
teach and students learn. Educational technology such as e-learning, instructional videos, and
online learning platforms has become more common. This enables access to a wider range of
educational resources and supports self-directed learning. Consistent with previous studies
that support the statement by Kamaluddin et al. (2021), the use of information and
communication technology (ICT) as a teaching and learning aid can help teachers implement
teaching more creatively and engage students while motivating them to learn.

Recommendation

The author's proposal for further research is to investigate students' acceptance of the use of
AR technology in mathematics education because students' acceptance levels can influence
the effectiveness of teaching and learning methods in the classroom. Additionally, research
should be conducted to examine the factors that influence the elements of AR application to
ensure that the teaching and learning process runs smoothly and successfully achieves its
learning objectives. Future researchers need to assess the correlation of each learning
material produced through AR, as it has the potential to generate interest and enhance
knowledge for students.

Conclusion

The results of studies on the application of AR (Augmented Reality) in the teaching and
learning process have provided many benefits and advantages to both students and
teachers. The use of technology as an educational approach has become a growing trend,
but it still needs continuous research because AR-based technology has not yet become a
common practice among educators. Research on the effectiveness of AR usage needs to be
studied and discussed so that it can become a popular approach in contemporary
educational institutions. Ultimately, successful student performance enhances the quality
and significance of the education system.
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