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students enrolled in their second semester of the “Sijil Khas Operasi
Katering” program at Politeknik Ibrahim Sultan (PIS), Johor. The
findings indicate that the use of the AR-assisted learning kit
significantly improves the visualization, understanding, and motivation
of hearing-impaired students in understanding chef uniform ethics. The
levels of visualization, understanding, and motivation of hearing-
impaired students demonstrated high achievements after using the AR-
assisted learning kit. Additionally, no significant differences were found
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the AR-assisted chef uniform ethics learning kit benefits all hearing-
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study highlight the potential of AR in supporting inclusive education
and improving learning outcomes for students with special needs,
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vocational programs. In conclusion, this study emphasizes the positive
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environment for hearing-impaired students, in alignment with the
goals of inclusive education in Malaysia.

1. Introduction

The advancement of technology in education is not only a priority for educators and students but also an
important step in achieving the Sustainable Development Goals 2030 (SDGs), specifically quality education
(Haleem et al,, 2022). The application of Augmented Reality (AR) as a teaching aid directly supports the Fourth
SDG, which is to ensure inclusive, equitable, and quality education and promote lifelong learning opportunities for
all, including students with special needs. In line with the Malaysia Education Development Plan (PPPM), AR
technology focuses on providing quality and inclusive education and enhancing the quality of teaching in
vocational and technical education, especially for students with special needs.

Students with hearing impairments refer to individuals who experience a complete or partial loss of the ability
to hear, which can affect their ability to receive and process information verbally. According to Olusanya et al.
(2019), an individual's hearing level can be assessed based on the range of decibels (dB) they can hear, such as
mild hearing loss being 26 to 40 dB, moderate hearing loss being 41 to 60 dB, and severe hearing loss being
between 61 to 80 dB, while 81 dB and above is considered profound. Students with mild hearing impairment can
usually still follow verbal learning despite experiencing some difficulties, whereas students with moderate to
severe hearing impairment often face more significant challenges in the learning process.

Visualization is the presentation of information in graphic form with the aim of conveying information,
concepts, or ideas visually to the recipient (Ching & Nasri, 2021). A more visual and interactive learning approach
is needed to ensure that hearing-impaired students can better understand the concepts being taught. According
to Ismail et al. (2024), the combination of simple text and clear graphics facilitates cognitive processing while
reducing the cognitive load on students to understand learning through visualization. In the world of education,
AR plays an important role in providing a more interactive and visual learning experience. AR technology
combines the real world and digital elements, allowing hearing-impaired students to experience the real world
through displayed digital information (Samaradivakara et al., 2025).

Overall, learning methods using AR can now be adapted to be more visual, interactive, and easier for them to
understand. The use of AR not only helps students understand lessons better but also boosts their motivation and
self-confidence. This step is also in line with the nation's aspiration to provide inclusive and quality education for
all. Therefore, the continuous commitment to leveraging innovative technologies such as AR is crucial to ensure
that no one is left behind in the current educational landscape, especially those who require additional support.

2. Problem Statement

Although there has been significant progress in providing educational access for students with special needs,
students with hearing impairments continue to face challenges in achieving quality and inclusive education. These
challenges are often linked to communication barriers, the lack of sign language proficiency, and the limited use
of visual teaching aids, all of which collectively hinder the learning process (Marschark etal., 2019; Mealings et al,,
2024).

In visualization, hearing-impaired students rely heavily on visual information such as written materials,
charts, images, and videos to support their learning. The absence of appropriate visual aids can cause difficulties
in following lessons, lead to feelings of isolation, and negatively affect their academic performance (Birinci &
Saricoban, 2021; Akay, 2021). Furthermore, gender differences have also been observed, with male students
reported to benefit more from improvements in visualization and understanding when learning through AR
compared to female students (Aboudahr et al., 2023). This indicates the importance of integrating technology-
based visual aids to strengthen student engagement and learning outcomes.

Next, in terms of understanding, the absence of standardized sign language vocabulary for subject-specific
concepts creates a substantial barrier to comprehension among hearing-impaired students (De Sisto et al., 2022).
This issue is further compounded by instructors’ limited proficiency in sign language, which restricts effective
delivery of subject content (Chong et al.,, 2021). In addition, gender-based differences influence understanding
strategies. Research by Aboudahr et al. (2023) shows that male students generally demonstrate higher levels of
understanding when learning with AR compared to female students. These findings highlight the importance of
adopting multimodal instructional approaches that can accommodate different learning preferences across
genders.

When it comes to motivation, hearing loss not only affects students’ academic achievement but also reduces
their willingness to actively participate in learning activities. Without adequate support, students often feel
marginalized, which diminishes their motivation and overall interest in learning (Husin et al., 2023). Research by
Lépez-Belmonte et al. (2022) also indicates slight gender differences, where male students tend to display higher
motivation than female students when using AR. Nevertheless, studies such as Quintero et al. (2019) confirm that
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AR significantly enhances motivation and interaction for both male and female students, suggesting its potential
as an inclusive teaching tool.

In conclusion, hearing-impaired students continue to face barriers in learning, particularly within
conventional educational settings that lack specific teaching support or appropriate instructional tools. The
absence of standardized sign language vocabulary and instructors’ limited sign language skills remain significant
obstacles to understand (Almos et al., 2025). Despite these issues, there has been limited focus on the use of AR
for teaching specialized content such as the ethics of wearing a chef uniform, especially in the context of technical
and vocational education for hearing-impaired learners (Husin et al.,, 2023). Therefore, integrating technology
such as Augmented Reality (AR) into inclusive education is essential to improve visualization, comprehension,
and motivation among hearing-impaired students and to ensure effective academic achievement.

3. Methodology

This study uses the Design and Development Research (DDR) approach popularized by Richey & Klein (2007).
According to Yusof et al. (2020), the DDR approach is a concept of study developed systematically and orderly,
involving the processes of analysis, design, development, and evaluation based on empirical research. This study
uses the ADDIE Model as the framework for DDR. The development of a chef uniform wearing ethics learning kit
based on Augmented Reality (AR) uses the ADDIE model instructional design framework, which encompasses the
aspects of Analysis, Design, Development, Implementation, and Evaluation.

Prior to the main study, expert validation and a pilot study were conducted to ensure the reliability and
functionality of the research instruments. The questionnaire was validated by three experts, while five experts
assessed the AR-based chef uniform ethics learning kit. The pilot study sample consisted of six alumni from the
Catering Operations Program at Politeknik Ibrahim Sultan, all of whom had hearing impairments, ensuring that
the characteristics of the pilot sample matched those of the actual study respondents. The pilot study findings for
each aspect are presented in Table 1, which indicates a good reliability value, making it effective for use as an
instrument in the main study.

Table 1 Reliability analysis for each instrument aspect

Aspects Quantity Item Cronbach’s Alpha
Visualization 6 0.757
Understanding 6 0.821
Motivation 6 0.745

Based on these outcomes, the final questionnaire was refined, comprising four sections: Demographics,
visualization, understanding, and motivation, to systematically evaluate the effectiveness of the AR-based learning
kit in enhancing the learning experiences of hearing-impaired students. The instrument used in this study is a
questionnaire that employs a 4-point Likert Scale, which comprises four sections: Part A, B, C, and D, as shown in
Table 2. The population in this study involves ten respondents, namely hearing-impaired students who are
enrolled in the catering operations course at PIS and are learning the ethics of wearing a chef's uniform. The
sampling method used is total sampling because this method is suitable when the population involved is small
and easily accessible (Babbie, 2021).

Table 2 Main aspects in the questionnaire

Part Aspects Quantity
A Demographic 4
B Visualization 6
C Understanding 6
D Motivation 6

3.1 Analysis Phase

This phase involves identifying the learning problems faced by hearing-impaired students and lecturers. The data
were collected through an interviews with the Head of the Special Certificate in Catering Operations program and
lectures at PIS. In addition, interviews were conducted with hearing-impaired students enrolled in the Catering
Operations Program, using Malaysian Sign Language (BIM) with the assistance of a translator. After analysis from
the initial study conducted, it can be concluded that hearing-impaired students face difficulties in understanding
the ethics of chef uniform wearing due to the lack of appropriate teaching aids (ABBM) and limited communication
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with lecturers. Another issue that can be observed is the lack of sign language equivalents for certain terms in the
chef uniform ethics, making it difficult for hearing-impaired students to understand the information clearly. The
use of slides or oral explanations accompanied by sign language without interactive visual aids can make learning
boring and less effective. Therefore, the development of an Augmented Reality (AR) assisted learning kit was
created to assess the levels of visualization, understanding, and motivation of students with hearing impairments.

3.2 Design Phase

This study employs Cognitive Multimedia Theory as proposed by Mayer (2002), which posits that learning is
optimized when information is conveyed through multiple cognitive channels, specifically the visual channel
(eyes) and the auditory channel (ears). There are three principles proposed in the Cognitive Multimedia Theory,
which are dual-channel information processing, limited capacity, and active processing. Cognitive Multimedia
Theory suggests that presenting information in both text and visual forms can help reduce students’ cognitive load
and enhance their understanding of the concepts being taught (Wan Ali & Wan Yahaya, 2022). According to the
dual-channel information processing principle, learning is more effective when information is presented
simultaneously through both visual and auditory channels. Although students with hearing impairments cannot
fully utilize the auditory channel, visual elements such as text, images, videos, and animations can be employed to
convey information more clearly. This study aims to ensure that the information delivered through AR is easily
understandable and not overly complex, allowing students with hearing impairments to concentrate on the ethics
of wearing a chef uniform without feeling overwhelmed. Active processing occurs when learners engage actively
in processing information. In this study, AR is utilized to provide opportunities for students to interact with
learning materials in an active and meaningful way.

In this phase, it focuses on the layout of the user interface (UI) and storyboard for the AR assisted learning kit.
AR is developed using the ZapWorks platform, which is a web-based AR development tool that enables the
creation of interactive and visual experiences easily accessible through mobile applications. The user interface
(UI) design is user-friendly and intuitive, incorporating clear multimedia elements such as buttons, icons, and text
to facilitate student interaction. Storyboards are used to plan a systematic learning flow, with visual elements such
as images and 3D models that help students understand the correct and incorrect wearing of chef uniforms, as
well as the list of required uniforms. This design phase ensures that learning is more effective and easier to
understand, while also enhancing the motivation of hearing-impaired students through the use of visual and
interactive elements.

3.3 Development Phase

The development phase is a crucial step in the process of creating a learning kit on the ethics of chef uniform
wearing using AR technology, which involves translating the planning and design from the previous phase into an
actual product. At this stage, the ZapWorks platform is used to develop the user interface (UI) and interactive AR
content, ensuring an effective and engaging learning experience for students with hearing disabilities. The user-
friendly and intuitive interface design, accompanied by clear visual icons and text, allows students to interact with
the application easily. Additionally, multimedia elements such as images, videos, and 3D models were chosen to
enhance students' understanding without the need for audio elements, in line with their requirements. The
development process also involves the creation of QR codes to access AR content through mobile devices,
enhancing the usability of this learning kit. With the use of various platforms such as Canva, CapCut, ZapWorks,
and Quizizz, the developed learning content becomes more interactive, easy to understand, and suitable for the
needs of hearing-impaired students, while also providing flexibility in teaching. The Fig. 1 illustrates the
development of AR using ZapWorks platform.
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Fig. 1 Development of AR using ZapWorks

Following the development of the AR-assisted learning kit, an evaluation was conducted by five experts from
Universiti Tun Hussein Onn Malaysia (UTHM) and institutions involved in teaching students with hearing
impairments in the Catering Operations program from PIS. The evaluation instrument comprised three main
sections: Section A, which assessed the design aspects; Section B, which assessed content and interactivity; and
Section C, which assessed product functionality. The results shown the evaluation of the AR-assisted learning kit
demonstrated overall high effectiveness across design, content, interactivity, and functionality. The design
assessment received excellent ratings, with all experts agreeing on the layout, user-friendliness, safety, and
appropriateness of text and color, although graphic elements scored slightly lower, with 80% for clarity and 60%
for visual appeal, suggesting minor improvements were needed. The AR application performed strongly in content
and interactivity, with all experts confirming that the learning objectives were met and that interface elements
were generally intuitive and functional, except for button size, which received a 90% rating. Functionality
assessment also showed very good results, with unanimous agreement that the kit was accessible via i0S, Android,
and QR code, and effectively supported students with hearing impairments; usability scored 90%, reflecting a
single expert’s concern. Overall, the learning kit was highly effective, with only minor enhancements
recommended for graphics, button size, and usability.

3.4 Implementation Phase

After the Augmented Reality (AR) assisted learning kit was developed, the implementation phase was carried out
in this study. The AR-based learning kit that was designed was used by all second-semester hearing-impaired
students at Politeknik Ibrahim Sultan. At this stage, students interact with AR technology in real learning
situations to assess the effectiveness and functionality of the developed materials. The developed learning kit is
evaluated by hearing-impaired students involved in the catering operations program. Thus, the level of
assessment of hearing-impaired students in terms of visualization, understanding, and motivation towards the
use of Augmented Reality (AR) can be detected through this phase. The Fig. 2 shows hearing-impaired students
using smartphones to interact with learning kits with the help of Augmented Reality (AR) applications.

Fig. 2 Students explore the AR-assisted learning kit
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3.5 Evaluation Phase

The evaluation phase is the final stage in the ADDIE instructional design model, which aims to assess the
effectiveness and functionality of the developed and implemented learning materials. In this study, the evaluation
was conducted to identify the level to which the use of Augmented Reality (AR) technology can support the
learning process of hearing-impaired students. A questionnaire was distributed to ten hearing-impaired students
to collect data related to the aspects of visualization, understanding, and motivation regarding the use of an AR-
assisted chef uniform ethics learning kit. This questionnaire was constructed with consideration for the
communication needs of hearing-impaired students, including the use of easily understandable language. The data
collected was analyzed using SPSS software to examine the levels of visualization, comprehension, and motivation
of hearing-impaired students towards the Augmented Reality (AR) assisted learning kit.

4. Findings

The questionnaire was distributed to hearing-impaired students after they used the AR-assisted chef uniform
ethics learning kit. This questionnaire uses a Likert Scale with four levels of agreement with the options of strongly
disagree, disagree, agree, and strongly agree. The mean score range is used to analyze the study results based on
the 4-point Likert Scale used in the questionnaire. Table 3 shows the mean score range for the 4-point Likert Scale
by Alico and Guimba (2015), which is used in this study to interpret the levels of visualization, understanding, and
motivation of hearing-impaired students towards the use of the chef uniform ethics learning kit assisted by
Augmented Reality (AR).

Table 3 Mean score range (Alico & Guimba, 2015)

Mean Score Interpretation
1.00-1.74 Low

1.75 - 2.49 Moderately Low
2.50-3.24 Moderately High
3.25-4.00 High

4.1 Part A: Respondents Demographics

Table 4 shows the analysis of data from the frequency and percentage of respondents' demographics. Data
analysis from the questionnaire shows that 4 male respondents (40.0%) were involved in the study, while 6
female respondents (60.0%) were also involved. This explains that the female respondents more than the male
respondents. Students with hearing impairments who have less than six months of experience using Augmented
Reality (AR) applications numbered 4 respondents (40.0%), followed by students with no experience, who
numbered 6 respondents (60.0%). Through this study, it was found that all hearing-impaired students who
answered this questionnaire have knowledge about the ethics of wearing a chef's uniform. This is evidenced by
the number of hearing-impaired students who possess knowledge about the ethics of wearing a chef's uniform,
which amounts to 10 people (100%).

Table 4 Demographic findings of respondents

Demographics Frequencies Percentages (%)
Gender

Male 4 40.0
Female 6 60.0
Experience using AR

More than 1 year 0 0
Less than 6 months 4 40.0
Never 6 60.0
Know about the ethics of wearing a chef's uniform

Yes 10 100.0
No 0 0
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4.2 Part B: Students’ Level of Visualization in the Use of Chef Uniform Ethics Learning
Kit Using Augmented Reality

Based on the research findings obtained in Table 5, it shows the level of assessment of hearing-impaired students
towards the visualization aspect after using the chef uniform ethics learning kit assisted by Augmented Reality
(AR). The highest mean score recorded was 3.50, which indicates the first, second, and third items: "I can clearly
see the chef's uniform through AR without a sign language interpreter," "I understand the learning content
through visuals in AR," and "I easily follow the instructions for wearing the chef's uniform through the video in
AR". All three items share the highest mean score. Meanwhile, the item regarding the visualization aspect with the
lowest mean score is 3.30 through the statement " I easily understand the guidelines for chef uniform ethics
through AR displays.". Overall, most interpretations of the mean score for the assessment level of hearing-
impaired students regarding the visualization aspect are at a high mean score.

Table 5 Mean and standard deviation interpretation for the aspect visualization

No. Item Mean Star.lda}rd Mean Interpretation
Score Deviation

V1 I can clearly see the chef's uniform through AR 3.50 .53 High
without a sign language interpreter.

V2 [ understand the learning content through visuals 3.50 .53 High
in AR.

V3 I easily follow the instructions for wearing the 3.50 .53 High
chef's uniform through the video in AR.

V4 I easily understand the guidelines for chef uniform 3.30 .48 High
ethics through AR displays.

V5 I feel that AR technology makes the display of the 3.40 .52 High
chef's uniform more interesting.

Vé I got a clearer picture of the proper ethics for 3.40 .52 High
wearing a chef's uniform.

Overall Score 3.43 .52 High

4.3 Part C: Students’ Level of Understanding in the Use of Chef Uniform Ethics Learning
Kit Using Augmented Reality

Based on the research findings obtained in Table 6, it shows the assessment level of hearing-impaired students
regarding understanding aspects after using the chef uniform ethics learning kit assisted by Augmented Reality
(AR). The highest recorded mean score was 3.50, which corresponds to the fifth item, "I understand the correct
chef's attire through the AR kit without the help of a sign language interpreter”. Next, the lowest mean score
recorded was 3.10, which is "I easily understand difficult concepts when using the AR-assisted learning kit".
Overall, most interpretations of the mean score for the assessment level of hearing-impaired students regarding
the aspect of understanding are at a high mean score.

Table 6 Mean and standard deviation interpretation for the aspect understanding

Mean Standard

No. Item Score Deviation Mean Interpretation

U1 I easily understand difficult concepts when using 3.10 32 Moderate High
the AR-assisted learning kit.

U2 I f.ind it easy to use Fhe AR-assisted learning kit 3.30 .48 High
without any confusion.

U3 I clearly understand the image of wearing a chef's 3.30 .48 High
uniform through the AR-assisted learning kit.
I easily understand the ethics of wearing a chef's 3.40 .52 High

U4 uniform through AR.

Us I }md.erstand the correct c.hef attire thr.ough the AR 3.50 .53 High
kit without the help of a sign language interpreter.

U6 I feel that the AR visual experience helps enhance 3.30 .48 High
my understanding.

Overall Score 3.77 3.31 High
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4.4 Part D: Students’ Level of Motivation in the Use of Chef Uniform Ethics Learning Kit
Using Augmented Reality

Based on the research findings obtained in Table 7, the level of assessment of hearing-impaired students regarding
motivation aspects after using the chef uniform etiquette learning kit aided by Augmented Reality (AR) is shown.
The highest mean score recorded was 3.50, which corresponds to the sixth item, "I am confident that this AR-
assisted learning kit helps enhance my knowledge in the taught topic". Next, for the items regarding the aspect of
motivation with the lowest mean score of 3.30, through the statements "l am interested in the use of AR technology
in learning" and "I am focused during learning using AR technology". Overall, most interpretations of the mean
score for the assessment level of hearing-impaired students regarding the aspect of motivation are at a high mean
score.

Table 7 Mean and standard deviation interpretation for the aspect motivation

No. Item Mean Star.lda}rd Mean Interpretation
Score Deviation

M1 I am interested in the use of AR technology in 3.30 .48 High
learning.

M2 I am focused during learning using AR technology. 3.30 .48 High

M3 [ am interested in learning when using the AR 3.40 .52 High
learning kit.

M4  Ifeel excited when using the AR display. 3.40 .52 High

M5 I hope AR technology is used in other subjects as 3.40 .52 High
well.

M6  Iam confident that this AR-assisted learning kit 3.50 .53 High
helps enhance my knowledge in the topic.

Overall Score 3.38 .51 High

4.5 Differences in Visualization, Understanding, and Motivation Aspects Between
Gender

Table 8 shows the results for the differences in visualization, understanding, and motivation based on gender.
Data analysis shows no significant difference between for the visualization aspect of male and female hearing-
impaired students regarding the use of the chef uniform ethics learning kit assisted by Augmented Reality (AR), U
=9.00,z=-0.66, p =.507. Analysis of the understanding aspect also showed no significant difference between the
male and female hearing-impaired students regarding the use of the chef uniform ethics learning kit assisted by
Augmented Reality (AR), where U =11.00,z =-0.227, p =.820. Finally, the aspect of motivation also did not show
a significant difference between male and female students. The obtained values are U = 8.50,z =-0.775, p =.438.
In conclusion, the study findings indicate that gender does not show a significant difference from the aspects of
visualization, understanding, and motivation of male and female hearing-impaired students towards the use of
the chef uniform ethics learning kit assisted by Augmented Reality (AR) technology. The analysis results found
that the p-values for all three aspects (Visualization, Understanding, and Motivation) were greater than 0.05,
indicating no difference between male and female hearing-impaired students.

Table 8 Differences in visualization, understanding, and motivation between genders

Aspects Gender n Mean Rank = Mann-Whitney U Nilai Z Slg' (2-
tailed)
, L Male 4 6.35 9.00 -.664 .507
Visualization
Female 6 5.00
, Male 4 5.75 11.00 =227 .820
Understanding
Female 6 5.33
Motivation Male 4 6.38 8.50 -775 438
6 4.92

5. Discussions

The visualization level of students with hearing impairments showed high achievement after using the chef
uniform ethics learning kit using Augmented Reality. AR technology provides a more interactive and immersive
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visual experience, where hearing-impaired students can see the wearing of the chef's uniform through a
combination of virtual elements and the real world. This study aligns with the research conducted by Lai & Cheong
(2022), which states that AR enhances student visualization by providing opportunities for students to interact
with and view objects using AR. In this context, the use of AR in learning the ethics of chef uniform allows hearing-
impaired students to see clearly and in detail every aspect of the chef uniform that needs to be worn, such as color,
texture, and arrangement of clothing, which forms the overall picture of a chef's wearing ethics in the kitchen. A
study by Samaradivakara et al. (2025) also shows that AR used in the educational context can help hearing-
impaired students gain a clearer and more effective learning experience.

Furthermore, this study also shows that hearing-impaired students achieve a positive level of understanding
in comprehending the ethics of wearing a chef's uniform when using AR-assisted learning kits. The findings show
that hearing-impaired students understand the information clearly and effectively through the visual display
provided in the AR-assisted learning kit. Students can directly see the wearing of the chef's uniform and the list of
chef's attire such as aprons, jackets, and chef hats in visual form through the AR display. This is in line with the
study conducted by Murniarti et al. (2023), which emphasizes AR in education involving special needs students,
facilitating the delivery of learning concepts in a clearer, more interactive, and easily understandable visual
manner. AR can enhance understanding and build knowledge for students with hearing impairments who rely
entirely on vision to receive information (Fernandes et al.,, 2023). The use of AR provides students with the
opportunity to access information visually, understand concepts practically, and build a deeper understanding
without relying on sign language interpreters and auditory input.

In addition, hearing-impaired students achieved a positive level of motivation after using the the chef uniform

ethics learning kit using Augmented Reality. During the study, hearing-impaired students appeared interested in
learning about the contents of the AR-assisted learning kit. All the hearing-impaired students took this
opportunity to explore the ethics of wearing a chef's uniform in AR form. Some hearing-impaired students who
had never used AR before were very excited and enjoyed using it for the first time. The implementation of AR
technology provides opportunities for hearing-impaired students to learn the ethics of wearing a chef's uniform
in a more engaging way. The findings of this study are in line with the research by (Tuli et al., 2022; Ustun et al,,
2022), which found that AR can enhance student motivation because students are attracted to new technology
that can develop their interest in learning.
Next, the findings indicate that there is no significant difference between male and female hearing-impaired
students in terms of visualization, understanding, and motivation towards the use of the chef uniform ethics
learning kit using Augmented Reality. The AR-assisted chef uniform ethics learning kit was designed with the
needs of all hearing-impaired students, regardless of gender, focusing on clear and easily understandable
visualization. The findings of this study align with the research by Jamen et al. (2021), which states that
visualization among male and female students increases with the use of Augmented Reality (AR)-assisted learning
kits. Male and female hearing-impaired students were given equal access to the use of the AR-assisted chef
uniform ethics learning kit during the study, allowing students to actively engage with the same technology and
learning materials. The findings of this study are in line with the research conducted by Barmaki et al. (2023),
which states that there is no difference in the level of understanding between male and female students due to
equal access to the use of AR-assisted learning tools.

6. Conclusion

In conclusion, this study shows that the application of AR technology has a positive impact on hearing-impaired
students in all three aspects examined. This study found that the use of AR in the learning process has shown high
levels of visualization, understanding, and motivation for hearing-impaired students. Learning the ethics of chef
uniform wearing visually makes it easier for hearing-impaired students to understand the correct and incorrect
ways of wearing a chef uniform without relying on a sign language interpreter. Furthermore, the use of AR in
learning chef uniform ethics also makes the learning process more engaging and interactive, and enhances the
intrinsic motivation of students. This AR-based learning kit can be tested across polytechnic institutions in
Malaysia that offer the Catering Operations program, particularly for students with hearing impairments in future
studies. By expanding the use of AR in educational contexts, it can provide a more inclusive and comprehensive
learning experience for students with special needs.
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