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Abstract

This article describes the development of a STEM project, namely the Augmented Reality module, aimed at
improving the quality of Science education for rural students in Malaysia. This study employs the Design and
Development Research (DDR) method consisting of three phases: needs analysis, development and design, and
evaluation. Each phase follows a systematic process, including the need analysis process, the Fuzzy Delphi
Technique, expert validation, and evaluation through the effectiveness of the module on rural students in Malaysia.
This study adopts a quantitative development approach. With a focus on applying STEM education through
Augmented Reality (AR) to improve achievement in the subject of science, this study also seeks to improve the
quality of education and reduce inequalities for rural students in Malaysia. The findings demonstrate that this AR
module allows students to directly view interactive 3D models through mobile devices or tablets, allowing science
concepts that are difficult to understand theoretically to be comprehended more easily through visual and contextual
means. Technological learning through AR provides a fun and interactive learning experience compared to traditional
methods for rural students in Malaysia. Rural students who may have limited exposure to advanced technology are
likely to be more excited and motivated to learn through AR, thereby improving their achievement and understanding
in Science. This project aligns with Sustainable Development Goal (SDG) 4: Quality Education and SDG 10:
Reduced Inequalities for rural students.

Keywords: STEM project, module development, DDR approach, augmented reality, quality education, rural students,
STEM education

1. Introduction
1.1 Challenges Faced by Rural Students

Students in rural areas often face significant challenges in learning Science due to infrastructure constraints, limited
digital access, and a lack of trained educators. A recent scoping review found that rural schools often lack learning
resources, specialised teachers, and access to digital technology, which collectively undermine Science, Technology,
Engineering, and Mathematics (STEM) learning outcomes (Salame et al., 2025). Meanwhile, a major report on the
STEM education landscape in the Malaysia region highlighted significant differences between urban and rural
countries regarding accessibility of the Science curriculum, public-private partnerships, along with less consistent
policy support, especially in rural areas (Abdul Hamid & Chowopass, 2024). It was discovered that rural students in
Malaysia often show low self-esteem in Science, despite showing positive attitudes towards the subject, reflecting a
gap between interest and confidence to succeed in this academic subject (Othman et al., 2022). Mustafa, Nguyen,
and Gao (2024) conducted an international study examining the impact of digital divide policies on technology
integration in rural schools, later explaining that unequal access to digital infrastructure perpetuates educational
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inequalities between urban and rural students. Therefore, the context of rural education requires innovative
pedagogical and policy approaches to cater to this problem and improve achievement in Science learning, especially
for rural students.

Based on a study by Hasmiza Yaakob et al. (2023), mastery of science subjects is very important among students in
Malaysia. The particular research revealed the main problem faced by rural school students in science subjects,
which was a negative attitude towards science subjects. Rural school students also tend to experience difficulties in
understanding the topics being studied. This situation affects students' mastery and concentration in class, further
influencing their motivation towards science subjects. Students’ ability to focus on the learning process in the
classroom is an important aspect in ensuring their mastery of the topics studied. This ability helps improve the skills
needed in school, such as reading, writing, and counting. Phang et al. (2012) stated that the factors leading to the
decline in student achievement in the science subjects include a lack of concentration in class, unplanned time
management, and a lack of exposure related to question answering techniques. Students in rural areas tend to be less
competitive and less motivated to study due to work commitments, long distances from their schools, and a lack of
facilities at home for studying. They are also less likely to be exposed to the concepts and benefits of pursuing the
science stream and suffer from a comparative lack of practical facilities.

In addition, schools in rural areas in Malaysia face problems related to internet access. Nowadays, learning depends
more on the use of tablets and laptop computers with extensive internet connectivity to facilitate the process of
adding knowledge for students. However, this is not often the case in rural schools. Rural students additionally
perceive science as a difficult subject that is not relevant to their daily lives. The lack of innovative and practical
science teaching causes rural students to lack motivation to study this subject. This situation is further influenced by
their environmental and socio-economic factors, which reduce their interest in science subjects (Mohd Yusof et al.,
2024). Besides, financial implications are disadvantageous for rural students. Limited funding for educational
institutions restricts the implementation of active, creative, and innovative learning approaches (Le et al., 2021).

Therefore, based on the constraints faced by rural students in learning science, this study took the initiative to
develop science learning with AR innovation for rural students in Malaysia. Learning science with the Augmented
Reality application will simultaneously provide an effective science learning environment without the need for
internet access to rural students. The effectiveness of this learning method can be observed through the achievement
of rural students in the science subject after undergoing the intervention.

1.2 STEM Education: Augmented Reality

Learning based on Augmented Reality (AR) offers several benefits in overcoming the challenges faced in science
education. For instance, AR enables students to understand complex and abstract scientific concepts, including
science processes, more clearly through three-dimensional (3D) visualisation. It also provides an effective interactive
alternative to visual understanding (Chong et al., 2021). Furthermore, it offers a more immersive learning experience
even without physical science equipment. In rural environments where resources and facilities are often limited, AR
technology can be employed to simulate demonstrations that would normally require expensive laboratories and
equipment. On top of that, students can interact with this simulation through mobile devices like tablets or
smartphones (Rahim & Yusof, 2022).

AR-based learning can make science learning more engaging and enjoyable. Students often feel more involved in
learning when science concepts are visualised and brought to life through AR technology. It further increases their
motivation to learn, especially for students in rural areas, who may perceive science as a difficult subject (Abdullah
et al., 2023). For schools in rural areas that may lack traditional educational resources such as quality textbooks or
learning support materials, AR offers access to digital learning materials that can be used repeatedly at no additional
cost. Students can use AR applications on their devices to access interactive learning resources without internet
connectivity (Nordin & Hamid, 2024). Through AR, rural students are also exposed to advanced technologies that
are increasingly important in the digital world. This not only increases their interest in science but also helps them
build important technological skills to face the challenges of the Industrial Revolution 4.0, such as data manipulation
skills and mastery of digital tools (Zainal et al., 2023). Furthermore, AR can help reduce the educational gap between
urban and rural schools by offering comparable learning experiences, thereby improving the quality of education and
reducing inequalities for rural students in Malaysia. All in all, AR has the potential to balance the quality of
education throughout Malaysia without relying entirely on physical infrastructure (Chong & Rahman, 2023).

The use of AR in science learning is increasingly recognised as having the potential to improve student achievement.
Many studies have shown that the integration of AR technology can provide a more interactive and interesting
learning experience for students, making it easier for them to understand abstract science concepts, such as molecular
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structures, biological systems, and universe phenomena (Halim et al., 2022). According to Azhar and Mustapha
(2021), the use of AR in science teaching increases students' academic achievement, as it provides clearer 3D
visualisation and is able to stimulate students' memory of the topics studied. In addition, a study from Shamsudin et
al. (2023) stated that the use of AR in science classes can improve students' understanding of concepts and, at the
same time, can improve their academic achievement. Therefore, this study focuses on examining the effectiveness of
technological learning using AR for rural students in Malaysia to overcome the constraints faced by rural students in
science subjects.

2. Literature Review
2.1 Augmented Reality in Science Education

Augmented Reality (AR) technology is increasingly recognised as an innovative learning tool that can interactively
visualise abstract science concepts by combining real-world and virtual elements in real time (Chang et al., 2022). A
recent meta-analysis using data from 37 studies in K-12 science education showed that the use of AR has a moderate
to strong effect on student learning achievement, indicating significant potential for improving academic outcomes.
In addition, AR has the potential to increase student engagement and understanding by bringing abstract concepts to
life (Na & Yun, 2024). For instance, a study conducted by Ziden et al. (2022b) on the AR-NutricARd application
among secondary school students discovered a significant increase in achievement and motivation in science
learning compared to traditional methods. Meanwhile, a systematic review by Vidak et al. (2023) also showed that
AR can facilitate physics learning by reducing cognitive load, accelerating conceptual understanding, and increasing
collaboration between students. Therefore, integrating AR in science teaching for rural students in Malaysia can be
viewed as an approach with high potential to strengthen student understanding and overall achievement.

2.2 Experiential Learning Theory and Augmented Reality-Based Learning

Experiential Learning Theory (ELT) is among the major learning theories, emphasising that learning occurs most
effectively when acquired through direct experience. This theory was introduced by Kolb (1984), who defines
learning as a process in which knowledge is created through the transformation of experience. According to Kolb,
learning is not the result of passive transfer of information, but rather occurs through the active involvement of
individuals in meaningful learning experiences.

Kolb (1984) proposed a model of the experiential learning cycle consisting of four main stages: concrete experience,
reflective observation, abstract conceptualisation, and active experimentation. The concrete experience stage refers to
an actual experience encountered by the student. The student will then go through the process of reflective
observation, which involves reflecting on the experience. Through this reflection, the student builds conceptual
understanding in the abstract conceptualisation stage, before applying the concept or idea in a new situation through
active experimentation. This cycle shows that learning is dynamic and continuous, thus requiring active student
involvement at each stage.

In the context of technological education, especially the use of AR, ELT provides a very strong theoretical foundation.
AR refers to a technology that incorporates digital elements such as three-dimensional objects, animations, and
virtual information into real-world environments in real time. The main feature of AR, being interactive and
immersive, makes it in line with the basic principles of ELT, which emphasise learning through direct experience.
The use of AR in learning allows students to have authentic, concrete experiences through direct interaction with
virtual objects integrated into the real world. For example, in science learning, students can manipulate
three-dimensional molecular models, conduct experimental simulations, or explore biological processes that are
difficult to observe physically. These experiences not only enhance conceptual understanding but also make learning
more meaningful and contextual (Mansour et al., 2025).

The visualisations provided by AR help students reevaluate their experiences and identify connections between
actions and learning outcomes. Next, students form conceptual understanding through abstract conceptualisation,
where the visual and interactive experiences of AR facilitate the construction of complex abstract concepts, such as
scientific phenomena or microscopic processes that are difficult to understand through traditional methods (Ibafiez &
Delgado-Kloos, 2018). Empirical studies also support the suitability of ELT in AR-based learning. In a study by
Chen et al. (2025), an AR learning approach was used based on experiential learning in science education. The study
results then presented significant improvements in students who engaged in learning using ELT-based AR in terms of
academic achievement, learning engagement, and conceptual understanding compared to conventional teaching
methods.
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Overall, ELT provides a relevant and effective conceptual framework to support AR-based learning. The combination
of direct experience, reflection, concept building, and knowledge application makes AR a learning approach that is in
line with the needs of 21st century education. Therefore, the use of AR designed based on ELT principles has great
potential to improve the quality of learning, especially in the fields of science and technology-based education.

2.3 Design and Development Research (DDR)

This study utilises the Design and Development Research (DDR) approach, which consists of three phases and is
well-suited for module development and testing its effectiveness. Richey and Klein (2007) stated that the DDR
approach is a systematic study of the design, development, and evaluation processes to establish an empirical basis
for creating instructional products, including a module. It enables researchers to plan, design, develop, and test a
product systematically while generating scientific evidence to improve understanding of the design and development
process (Mohd Ridhuan Jamil & Nurul Rabihah Mat Noh, 2020; Hanis et al., 2025b). According to Richey and Klien
(2007), DDR has many advantages over design and development studies by allowing practical evaluation of a
product’s effectiveness. Therefore, this study applies the DDR design approach as it can meet the needs of
researchers to develop an AR module for science subjects for rural students in Malaysia and test its effectiveness on
their academic achievement.

2.4 Isman Teaching Model

The Isman Teaching model (Isman, 2011) was applied as a guide during the teaching and learning process. This
model introduces a new teaching design based on active learning. During teaching and learning activities, students
are actively engaged and use cognitive learning to build new knowledge based on their existing experiences to solve
a problem (Isman, 2011). The Isman model also emphasises that to produce new knowledge, the help of
technological tools in education is also used to facilitate the teaching and learning process. There are five steps
(phases) involved in the active teaching and learning process based on Isman Teaching model: input, process, output,
feedback, and learning. The Isman model, which emphasises learning with the help of technology, is very consistent
with the learning modules based on AR applications found in this study.

3. Research Methodology

The methodology for this study was based on the Design Research and Development (DDR) approach, which
provides a systematic framework for creating and testing an educational module (Richey & Klein, 2007). The DDR
approach, as described by Richey and Klein (2014) and others (Mohd Ridhuan Mohd Jamil & Nurul Rabihah Mat
Noh, 2020; Saedah Siraj et al., 2020), is well-suited for the interactive development of products and teaching tools.
This study uses the DDR framework to develop the AR Module as a teaching product. The DDR process is divided
into three main phases: Needs Analysis, Design and Development, and Evaluation.

The expert sample to obtain agreement on the elements and content of this module consisted of 25 people. These
experts were experienced Science teachers with more than five years of teaching experience. Meanwhile, the sample
for students comprised 74 rural students in Malaysia who took science subjects and were 15 years old. There were
two questionnaires for this study, namely the Expert Agreement Questionnaire to determine the elements in the
development of the AR Module. The second questionnaire was the AR Module Effectiveness Questionnaire (pre-post
test) given to rural Science students to see the effectiveness of the AR Module for rural students.

3.1 Phase 1 DDR: Need Analysis

The needs analysis phase is a phase that must be carried out for a development study. It is the first phase in the DDR
study (Richey & Klein, 2014). This phase aims to identify the needs for the module to be developed. It is a very
important phase as researchers can obtain information from the target group on the needs of the module to be
designed and developed (Mohd Ridhuan Jamil& Nurul Rabihah Mat Noh, 2020). McKillip (1987) stated that needs
analysis involves identifying and assessing needs to decide how to evaluate a problem and develop a specific
solution for a target population. This process is very important in determining the extent to which a study is carried
out to solve a problem (Usher & McKillip, 1988). The needs analysis questionnaire was built based on the
Discrepancy Model, which has been widely used by researchers in conducting needs analysis, especially in the field
of education (McKillip, 1987). As stated by McKillip (1987), there are five steps in carrying out the needs analysis
process, namely: identifying users and uses of needs analysis, describing the target population, identifying needs,
assessing the importance of needs, and discussing the results of the needs analysis. The needs analysis in this study
was conducted through a questionnaire administered to science teachers in rural schools around Malaysia.
Questionnaires were chosen as they enable researchers to gather information that can lead to more efficient solutions
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to problems (Mohd Ridhuan Jamil & Nurul Rabihah Mat Noh, 2020). The needs analysis of this AR Module was
descriptively analysed based on the questionnaire items, while the interpretation of the mean score was determined
based on the cut-off point method.

3.2 Phase 2 DDR: Design and Development; (Fuzzy Delphi Method)

According to Den et al. (2006), the module design and development phase can be of importance in the field of
education because: (i) a module to be developed is closely related to the field of education, (ii) the module
development process must have scientific values and can be supported by certain theories, and (iii) the module to be
developed can strengthen teaching and learning in the field of education. Thus, the Fuzzy Delphi method was
selected to identify the expert consensus on the components and elements for the design and development of the AR
Module, including the aspects of objectives, content, elements, and delivery media. The selected experts consisted of
those from the Education and Science curriculum involved in the design and development process of the AR Module.
Items 1-5 represent the elements that received expert agreement to be included in this AR Module. Table 1 presents
these items, which correspond to the components found in the AR Module.

Table 1. Elements for AR Module Development

Item 1 AR Module Elements

1 STEM-based learning is suitable as an element for the
development of the AR Module.

2 Module learning is suitable as an element for AR Module
development.

3 Learning the theory of Science is suitable as an element
for the development of the AR Module.

4 Practical science learning is suitable as an element for the
development of the AR Module.

5 STEM Project-based Learning is suitable as an element

for the development of the AR Module.

For obtaining expert consensus for each item above, the threshold value must not exceed 0.2 (d<0.2). The percentage
of expert consensus must exceed 75%, whereas the defuzzification value for each item must exceed the a-cut value =
0.5. To obtain the threshold value, the distance between two Fuzzy numbers is determined using Equation 1.0

d(m,n) = 3 [(my —ny)? + (M — ny)? + (M3 — n3)?]

Source (Mohd Ridhuan Mohd Jamil & Nurul Rabihah Mat Noh, 2020)

The results of expert consensus through the Fuzzy Delphi method showed that all the components and elements
listed have expert consensus and comply with all the conditions in the Fuzzy Delphi method to be included in the
development of the AR Module. From this Fuzzy Delphi analysis, it was found that the percentage of expert
agreement on all items for the AR Module elements was 98%. This means that 98% of experts agreed that all
components and elements should be included in the development of the AR Module. The percentage of items and the
total percentage of expert agreement of more than 75% (> 75%) indicate that all items were accepted by the experts
(Mohd Ridhuan & Nurulrabihah Mat Noh et al., 2020). Table 2 displays the percentage of expert agreement for the
components of the AR Module.
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Table 2. Percentage of Expert Agreement for the Components of the AR Module by Fuzzy Delphi Technique

Item
1 2 3 4 5
No item d<0.2 24 25 25 24 24
Percentage Each Item d<0.2 96% 100% 100% 96% 96%
Total Item d<0.2 122
Total Percentage Item d<0.2 98%

3.3 Phase 2 DDR: Evaluation; (Effectiveness)

For the evaluation phase, the effectiveness of the AR Module was tested on the achievement of rural students in
Malaysia in the Science subject. This experimental study utilised the quantitative approach using a sample consisting
of 74 students in rural schools in Malaysia. The method of sample selection according to the treatment and control
groups was random purposive sampling. The control group experienced conventional learning, while the treatment
group was given an intervention: learning based on technological learning using AR. A true experimental study is a
design approach used to examine significant comparisons or differences between the treatment and the control group.
In such a study, samples are randomly selected to examine cause-and-effect relationships using control and treatment
groups (Creswell, 2014). This research adopted an experimental design as it allows for testing and determining the
causes of certain effects and identifying significant differences between two or more study variables. Figure 1 shows
this study’s design in greater detail.

RURAL AREA STUDENTS
| PRE-TEST |
: 3
Treatment Group Control Group
| |
Technological learning; AR Mobile Conventional learning; Teacher centered
POST-TEST
]
EFFECT
!
Achievement

Figure 1. Research Flow Diagram
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Each treatment and control group was given a pre-test and post-test to test the effect of technological learning in AR
on student achievement. This coincides with Creswell (2014) stating that pre- and post-tests are very suitable to
measure the effectiveness of a learning intervention against the treatment and control groups. In this study, they were
used to determine the effect of learning the Science subject through the AR on student achievement. The sampling
method for this study included stratified and simple random sampling. The population was divided into specific
strata or subgroups before the samples were selected using simple random sampling. The population included 122
fifteen-year-old students from a specific rural area in Malaysia. Stratified random sampling was utilised to select 60%
of the population as the study sample. Stratified random sampling is a highly suitable technique for research
involving multiple categories and specific criteria (Creswell,2014). Subsequently, simple random sampling was
conducted within the identified strata. A total of 74 students were selected as the sample, chosen through simple
random sampling based on specific criteria using a lottery method. Each of the 74 students participated in a draw to
determine whether they would be assigned to the treatment or the control group. The lottery method in simple
random sampling ensures a fair selection process from among the population (Creswell, 2014).

4. Results

For this study, a quantitative data analysis method was introduced with experimental methods. ANOVA analysis was
used to examine the differences between two distinct groups: the control group, which received conventional
teaching, and the treatment group, which used AR Module applications in the learning of the Science subject.
One-way ANOVA was used to make a comparison of students between the two treatment and control groups. The
result showed that learning science through an AR application provides good effectiveness in improving student
achievement, especially among rural students.

Table 3. Mean Score of Experimental Group & Control Group

Group Sample Mean Std. Deviation Std. Error
Treatment 37 64.7000 11.54442 2.58141
Control 37 52.6500 11.04191 2.46905
Total 74 58.6750 12.71056 2.00972

From Table 3, it can be observed that the achievement score for the treatment group was the highest, with a value of
64.7 (SD = 11.54, n = 37). On the other hand, the achievement score for the control group reached a value of 52.65
(SD =11.04, n = 37). Based on the analysis, it can be observed that the mean of the treatment group was higher than
that of the control group. Based on these findings, it can be concluded that learning using AR can improve the quality
of education for rural students. Additionally, this method has shown better effectiveness in improving student
achievement in science subjects for rural students.

Table 4. One-way ANOVA of Students' Achievement in Science: Experimental Group & Control Group

Group Sum of square df Mean square F Sig
Between Groups 1452.025 1 1452.025 11.380 0.002
Within Groups 4848.750 72 67.344

Total 6300.775 73

Based on Table 4, a one-way ANOVA analysis was performed on student achievement based on the two treatment
and control groups according to different learning approaches. The results of the one-way ANOVA test in Table 2
revealed a significant difference in student achievement according to different groups, with an F value (df = 72, p <
0.02= 11.380). This result reinforces the hypothesis that learning science through the use of AR applications is more
effective for students' achievement and understanding compared to conventional learning. It may thus be concluded
that learning using AR can improve the quality of education for rural students. Based on the findings of the study, the
use of AR technology in teaching and learning has been proven to improve the quality of education among rural
students, especially in science subjects. This approach provides a more interactive, visual, and contextual learning
experience, thus helping students understand abstract concepts more deeply (Tsai, 2020). In line with this study,
several researchers have shown that students exposed to AR-based learning displayed higher academic achievement
compared to control groups using traditional methods (Wan Ab Kadir et al., 2023; Chen et al., 2022).
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Figure 2. Means Plots of Student Achievement Between Treatment Group & Control Group

The Mean Plot (Figure 2) shows a smaller mean score of the control group than that of the treatment group. AR Class
recorded a significantly higher mean score than T-Class, with a difference of 12.05 points. The graph shows a
significant decrease from AR to T-Class, indicating the positive impact of learning using AR on student achievement.
This significant mean difference demonstrates that Science learning based on AR applications can help improve rural
students’ achievement. Compared to traditional methods, AR has proven more effective in improving student
understanding and performance by increasing engagement, visualising abstract concepts, and making learning more
contextual and engaging among rural students.

5. Discussion

This study developed an AR Module for the Science subject, which included theoretical learning videos,
experimental videos, exercises with feedback to students, and interesting quizzes with 3D animations. Based on the
findings, it was found that learning Science through AR technology has many implications, especially for rural
students. First, AR was seen to have the ability to help students with abstract concepts in Science. Rural students who
may lack in terms of science learning infrastructure can understand abstract Science concepts through AR, which
replaces expensive Science equipment. For example, the developed AR Module includes practical learning of the
refractive index of glass, consisting of various tools and apparatus that can only be experienced through AR
technology, without having various practical tools and apparatus. Additionally, Vidak et al. (2023) found that the use
of AR in teaching Science can reduce cognitive load and increase mastery of abstract concepts.

Furthermore, it was revealed from this study that the adaptation of learning through AR in Science learning had
improved achievement in Science, driven by the technological elements of the AR Module itself. Its attractive 3D
animations and interactive learning features with quizzes containing descriptive feedback for students made learning
effective. The module also made it easier for students to understand learning and subsequently improved student
achievement in the Science subject. This finding is supported by Buditjahjanto and Irfansyah (2023), who showed
that students who use AR displayed higher cognitive and psychomotor achievement compared to other learning
methods.

This developed AR Module can produce equitable learning in terms of infrastructure. The use of mobile AR via
smartphones or tablets can enable rural schools to implement interactive science learning despite the lack of
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infrastructure resources. Lin et al. (2023) found from their study that the mobile AR approach effectively reduced the
digital gap between urban and rural students, with a significant increase in academic achievement, high-level
cognition, and self-efficacy. It suggests that mobile AR can provide equitable access to interactive learning even
though a specific area may have incomplete infrastructure. The findings of this study are also in line with research by
Lin et al. (2023), which empirically demonstrated that mobile AR can effectively reach rural students without the
need for physical laboratories or complete traditional infrastructure. Mobile technology that applies AR in teaching
alone is sufficient to produce interactive learning without relying on very expensive physical resources.

However, the use of AR technology also faces several constraints that need to be addressed. For example, the lack of
training and confidence of teachers in using AR technology causes their discomfort and rejection (Zhang et al., 2025;
Wang et al., 2023). These problems further lead them to be less interested in conducting science teaching and
learning sessions with the help of AR technology. In addition, there are constraints in terms of curriculum in rural
schools in Malaysia, which are not always structured to support AR learning with proper coordination with science
objectives (Zhang et al.,, 2025). Moreover, AR applications sometimes encounter problems with possible
interruptions, such as animation stops, visual delays, or connection errors, which affect the learning process. This
situation causes extraneous cognitive load, where students may focus on irrelevant elements of the interface, which
will interfere with the construction of understanding of real science concepts (Zhang et al., 2025; Wang et al., 2023).

6. Conclusions

This study developed an Augmented Reality (AR) Module for the Science subject, which includes theoretical
learning videos and experimental videos. Throughout this study, it was found that the achievement of rural students
increased after experiencing AR technology-assisted Science learning. However, several gaps and constraints remain
in AR teaching that need to be addressed by the authorities to improve the achievement of rural students in Science.
Among them is giving emphasis and special training to rural teachers on AR learning, either through courses on how
to produce AR learning or courses on how to operate AR-assisted learning. In addition, the module elements in AR
learning itself need to be efficient, interactive, and interesting to attract rural students into learning Science and
subsequently improve their understanding and achievement.

This article describes the development of the STEM Project: AR Module to improve the quality of education for
rural students in Malaysia for the Science subject. AR technology is one of the important fields in the world of virtual
reality and has attracted interest from various disciplines. It is a novel form of teaching media in educational
technology that can enhance the overall educational application, especially for rural students. Learning with the AR
Module has also proven to be more effective than traditional teacher-centred approaches, as it provides opportunities
for students to explore more deeply and think creatively. In summary, it can be concluded that the use of AR
applications can improve the understanding and achievement of rural students in science subjects in Malaysia. In
addition, during this project, the researchers managed to observe the excitement of rural students experiencing more
interesting science learning with 3-dimensional (3D) images and virtual objects that can simultaneously improve
their understanding and academic achievement.
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