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This study develops and evaluates an augmented reality (AR) instructional
framework designed to improve Arabic reading literacy among murid
berkeperluan khas or students with special educational needs (MBK). These
learners, particularly those with mild cognitive and processing difficulties,
face challenges in recognizing Hijaiyyah or Arabic alphabet letters, producing
accurate makhraj, and decoding basic vowels due to limited access to
structured and accessible Arabic literacy instruction. The framework was
developed using multimodal AR components that combine visual, auditory,
and kinaesthetic interactions to support foundational Arabic reading skills.
Usability evaluation was conducted with five experts in Arabic language
pedagogy, special education, and educational technology using the validated
usefulness, satisfaction, and ease of use (USE) questionnaire. Results show
strong expert agreement across all dimensions: usefulness (93.2%), ease of
use (89.4%), ease of learning (87.9%), and satisfaction (92.7%). The
framework was considered practical, easy to implement, and capable of
enhancing teacher support for MBK learners. The findings indicate that the
AR framework has the potential to increase learner engagement, strengthen
instructional effectiveness, and promote more inclusive Arabic literacy
practices in special education classrooms.
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1. INTRODUCTION

Arabic literacy is a central component of Islamic education in Malaysia, particularly in enabling
learners to read and comprehend the Quran, religious texts, and related instructional materials [1], [2].
Proficiency in Arabic not only strengthens religious identity but also provides access to broader linguistic and
cultural knowledge. Although the Ministry of Education Malaysia (MOE) has introduced initiatives such as
the j-QAF program to improve literacy in Jawi, Quranic studies, Arabic and Fardu Ain, these efforts have

largely benefited mainstream learners.

Despite its importance, Arabic literacy remains challenging for many students due to the phonological,
orthographic, and morphological differences between Arabic and Malay [3], [4]. Murid berkeperluan khas or
students with special educational needs (MBK), particularly slow learners, face even greater difficulties
because of limitations in working memory, attention and processing speed [5]. Conventional teacher-centered
approaches, which emphasize memorization and repetitive drills, offer limited opportunities for multisensory
and interactive learning [6], [7]. Consequently, MBK learners are often left behind in Arabic classrooms,
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experiencing frustration, reduced motivation, and restricted access to foundational literacy skills [8]. This
underscores the urgent need for inclusive and adaptive instructional strategies.

Although previous research has explored the use of educational technology tools such as multimedia
platforms and mobile applications in Arabic language instruction [9], [10], few studies have documented the
systematic design of an augmented reality (AR) literacy framework tailored specifically for MBK. Existing
studies predominantly focus on general learners or vocabulary acquisition and rarely address special needs
contexts [11], [12]. The limited availability of documented frameworks, design models, and empirical
validation further restricts the replicability and scalability of technology-assisted innovations in special
education. This highlights the need for research that explains how AR can be systematically designed,
represented, and evaluated to support Arabic literacy for MBK learners.

Therefore, this study aims to develop and evaluate an AR-based instructional framework to enhance
Arabic literacy among MBK learners. It provides a clear definition of the learner group, documents the AR
framework through structured components and instructional sequences, and examines its usability through
expert evaluation using the usefulness, satisfaction, and ease of use (USE) questionnaire. The study offers a
theoretical contribution by addressing gaps in technology-enhanced Arabic literacy research for MBK, and a
practical contribution by providing educators with a usable, replicable framework that supports inclusive
instructional practice. This study contributes by developing the first structured AR framework tailored
specifically for Arabic literacy among MBK. The framework integrates accessibility principles, instructional
design components, and AR interaction features that address motor, cognitive, and perceptual challenges faced
by MBK.

2. LITERATURE REVIEW
2.1. Arabic literacy among MBK

Arabic literacy is essential for enabling learners to access Quranic texts and broader Islamic
knowledge. However, MBK, particularly slow learners, face considerable challenges in acquiring foundational
Arabic reading skills. Their difficulties stem from limitations in working memory, attention span, and cognitive
processing, which affect their ability to recognize Hijaiyyah or Arabic alphabet letters, apply vowel rules, and
decode words accurately. Studies indicate that MBK learners require extended time, structured guidance, and
repeated exposure to develop basic reading and writing skills [13]. Without adaptive instructional strategies,
they risk being excluded from meaningful learning experiences and may experience decreased motivation and
self-esteem [14].

2.2. Instructional challenges in Arabic teaching for MBK

Traditional instructional approaches in Malaysian Arabic classrooms often emphasize memorization
and teacher-centered practices. While such methods may benefit average learners, they are insufficient for
MBK students who require interactive, multisensory, and learner-centered instruction [15]. Teachers may also
struggle to differentiate instruction due to limited training, constraints in classroom resources, and insufficient
exposure to specialized pedagogical tools. This misalignment between instructional practice and learner needs
contributes to MBK learners falling behind in literacy development, reinforcing the need for inclusive strategies
that integrate both pedagogy and technology [16].

2.3. AR in special education and language learning

AR has emerged as a promising educational technology capable of supporting interactive learning
environments. By overlaying digital content such as visuals, audio, animations, and 3D models onto the
physical world, AR creates multimodal experiences that enhance learner engagement and comprehension [17].
In language learning, AR applications have demonstrated effectiveness in improving vocabulary acquisition,
pronunciation, and learner motivation through immersive, visually enriched tasks [18]. Within special
education, AR offers distinct advantages for learners with cognitive and attentional challenges by providing
real-time scaffolding, controlled visual focus, and adaptive support [19]. Despite these benefits, limited
research has explored AR frameworks specifically designed for Arabic literacy among MBK learners. Existing
studies often target general populations or focus narrowly on vocabulary learning without offering
comprehensive instructional frameworks [20].

2.4. Research gap summary

The literature identifies three major gaps: MBK learners continue to face persistent difficulties in
mastering Arabic literacy due to cognitive constraints and limited instructional support; prevailing pedagogical
practices in Arabic classrooms remain inadequate for inclusive learning; and there is a lack of structured,
empirically validated AR frameworks tailored to Arabic literacy for MBK learners. Although previous studies
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have acknowledged these issues, the evidence base remains fragmented and insufficient to guide systematic
instructional innovation. These gaps collectively highlight the need for research that develops, documents, and
evaluates a comprehensive AR-based instructional framework with clear components, visual models, and
usability evidence to advance inclusive Arabic language teaching.

2.5. Overview of the framework

The AR-based Arabic literacy framework was developed to address the recurring challenges faced by
MBK, particularly slow learners, in acquiring foundational Arabic reading skills. The framework integrates
four major constructs such as MBK learner characteristics, Arabic reading literacy content, AR technology
features, and teaching strategies into a coherent instructional model [21]. The development was guided by a
needs analysis and expert validation to ensure alignment with learner needs, pedagogical principles, and
usability standards.

2.6. Framework constructs

The AR-based Arabic literacy framework comprises four main constructs that guide instructional
design for MBK learners. The first construct, MBK learner characteristics, highlights learner-specific
challenges, including difficulties in distinguishing Arabic letters, limited memory retention, and reduced ability
to differentiate letter sounds when combined with short vowels. The second construct, Arabic reading literacy,
documents instructional approaches traditionally used in Malaysian classrooms, such as the Hijaiyah method,
Igra’ approach, pyramid sequencing, word-sound blending, Malay articulation-based strategies, and phonetic
(sawti) methods. The third construct, AR technology, outlines the technological elements integrated into the
framework, including learning devices, physical instructional materials, multimedia components, and AR
modalities, whether marker-based or markerless. The fourth construct, teaching strategies, focuses on
pedagogical approaches that scaffold learning within the framework, incorporating learner-centered
instruction, guided scaffolding, experiential learning, repetitive practice, gamification, and teacher-led support.
The constructs of the AR literacy framework for MBK learners are illustrated in Figure 1.
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Figure 1. The AR literacy framework constructs for MBK learners

2.7. Instructional flow

The framework follows a sequential instructional process designed to facilitate Arabic literacy
acquisition among MBK learners. Initially, learners are introduced to Arabic letters and sounds using
conventional instructional materials, providing a foundation for subsequent learning activities. This is followed
by AR engagement, in which interactive AR features reinforce learning through visualization and
audio-supported pronunciation. Learners then participate in guided practice activities, including interactive and
gamified exercises, to consolidate acquired skills. Teacher scaffolding is provided throughout, offering
corrective feedback and guided support tailored to learner needs. Finally, continuous reinforcement is
implemented through structured repetition, ensuring gradual mastery and retention of Arabic literacy skills.
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2.8. Expert validation

The framework was reviewed by experts to ensure that its constructs, instructional components, and
learning sequence were relevant and appropriate for supporting Arabic literacy among MBK learners. Expert
feedback contributed to the refinement of the framework and confirmed its suitability for practical classroom
implementation. The usability of the framework was subsequently evaluated using the USE questionnaire.

3. METHOD
3.1. Research design

This study employed a quantitative research design to evaluate the usability of an AR-based
instructional framework developed to support Arabic reading literacy among MBK learners in Malaysia.
Specifically, the study focused on expert-based usability evaluation at the framework development stage, rather
than classroom implementation or learner outcome measurement. This design is appropriate for early-stage
instructional framework validation, where expert judgment is required to assess clarity, structure, and practical
applicability. The expert review method was employed to examine both the internal elements of the framework,
including content organization and structural coherence, as well as its external usability, thereby enabling
systematic and informed feedback from specialists in the relevant domains [22]. This approach is particularly
suitable for preliminary framework validation prior to classroom implementation.

3.2. Research instrument

The primary instrument used in this study was the validated USE questionnaire, which measures user
perceptions across four constructs: usefulness, ease of use, ease of learning, and satisfaction [23]. The
questionnaire items were rated on a five-point Likert scale ranging from strongly disagree (1) to strongly agree
(5). The USE questionnaire was selected due to its established reliability and widespread application in
evaluating usability and user experience of educational technologies and instructional frameworks. The
questionnaire consisted of two sections. Section A collected demographic information related to the experts’
professional background and experience. Section B comprised items addressing the four usability constructs
in relation to the proposed AR-based Arabic literacy framework.

3.3. Participants and expert selection

A purposive sampling technique was employed to select experts for framework validation. A total of
five experts participated in the study, each possessing a minimum of five to seven years of professional
experience in at least one of the following domains: Arabic language pedagogy, special education, or
educational technology. This sample size aligns with usability evaluation standards, which suggest that five to
ten experts are sufficient to identify core usability issues and validate instructional frameworks during early
development stages [24], [25]. Experts were formally invited via email and provided with detailed information
regarding the study objectives, procedures, and ethical considerations prior to participation.

3.4. Data collection procedure

Data collection was conducted through an expert review process. Following consent, the experts were
provided with access to the AR-based Arabic literacy framework, including its conceptual model, instructional
components, and learning sequence. A preliminary briefing session was conducted to familiarize the experts
with the framework and clarify its intended pedagogical function. Experts were given two weeks to evaluate
the framework using the USE questionnaire. Data were collected electronically via Google Forms, allowing
flexibility for online or face-to-face engagement based on expert availability.

3.5. Data analysis

Data analysis was conducted using the percentage calculation method (PCM) to determine the level
of expert agreement for each questionnaire item. Each response was converted into a percentage score based
on the total possible score, and a benchmark value of 70% was established as the minimum threshold for
acceptance [26]. Items exceeding this threshold were retained, while items falling below were reviewed for
potential refinement based on expert feedback. The PCM approach is widely used in expert-based evaluations
of instructional frameworks and educational technologies, particularly during conceptual validation phases, as
it provides a clear and interpretable measure of consensus [27]. The formula (1) shows the procedure for
calculating the percentage of calculation method (PCM) employed in this study.

PCM = Total expert score % 100 (1)

Full score
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4. RESULTS AND DISCUSSION
4.1. Usefulness of the AR-based Arabic literacy framework

The findings revealed strong expert consensus regarding the usefulness of the AR-assisted Arabic
literacy framework for MBK learners, with all eight items surpassing the 70% PCM benchmark. The highest
agreement (97.1%) indicated that the framework effectively supports teaching needs and provides relevant
instructional aids. Experts also affirmed its ability to enhance teacher productivity and reduce preparation time
(94.3%), while facilitating classroom management and goal achievement (91.4%). Although the lowest-rated
item (85.7%) concerned meeting overall teacher expectations, it still exceeded the acceptance threshold. The
average usefulness score across all items was 93.2%. Table 1 presents the detailed results.

Table 1. Usefulness of the AR-based Arabic literacy framework

Construct ~ No. Item Expert agreement Total
percentage (%) percentage (%)
Usefulness 1 The AR-assisted Arabic text reading literacy framework enhances the 94.3 93.2

effectiveness of MBK and Islamic education (IE) teachers in
delivering Arabic reading instruction.

2 The AR-assisted Arabic text reading literacy framework increases the 94.3
productivity of MBK and IE teachers in teaching Arabic reading
literacy.

3 The framework supported by AR technology proves to be useful in 97.1
facilitating the teaching of Arabic reading literacy.

4 The AR-assisted Arabic reading literacy framework provides MBK/IE 91.4

teachers with improved control over student engagement during
literacy instruction.

5 The AR-assisted Arabic reading literacy framework enables MBK and 91.4
IE teachers to achieve instructional objectives more efficiently.

6 The use of an AR-assisted Arabic reading literacy framework reduces 94.3
the time required by MBK/IE teachers to prepare teaching materials.

7 The framework supported by AR technology fulfils teaching aid 97.1
requirements for effective Arabic reading literacy instruction.

8 The framework supported by AR technology aligns with the 85.7

instructional expectations of MBK teachers for effective Arabic
reading literacy teaching.

4.2. Ease of use of the AR-based Arabic literacy framework

The ease-of-use construct recorded an average of 89.4%. Experts emphasized the framework’s
practicality for daily teaching (94.2%) and its compatibility with Malaysia’s Dokumen Standard Kurikulum
dan Pentaksiran (DSKP) (91.4%). The lowest-rated item (77.1%) suggested that while the framework is
intuitive, user manuals or tutorials would further support adoption. Table 2 presents the detailed results.

Table 2. Ease of use of the AR-based Arabic literacy framework

Construct ~ No Item Expert agreement Total
percentage (%) percentage (%)
Ease of 1| The Arabic text reading literacy framework assisted by AR technology 91.4 89.4
use is easy to use.
2 The Arabic text reading literacy framework with AR technology is 94.2
practical to use in teaching.
3 The literacy framework for reading Arabic texts with AR technology 91.4
is designed to be user-friendly for effective classroom use.
4  The literacy framework for reading Arabic texts is supported by 91.4
flexible AR technology that facilitates its use in various teaching
contexts.
5 The use of the AR-assisted Arabic literacy framework does not burden 88.6
MBK or IE teachers.
6  The AR-assisted Arabic text reading literacy framework can be used 77.1
by MBKJIE teachers independently, even without a user manual.
7  The use of the AR-assisted Arabic text reading literacy framework is 91.4
aligned with the Ministry of Education’s DSKP.
8  MBK/IE teachers will appreciate the AR-assisted Arabic text reading 88.6
literacy framework.
9 MBKI/IE teachers are able to promptly resolve errors encountered 88.6
while using the literacy framework.
10 MBKJ/IE teachers are able to implement the AR-assisted Arabic text 91.4

reading literacy framework effectively in their teaching.
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4.3. Ease of learning of the AR-based Arabic literacy framework

The average score for ease of learning was 87.9%. Experts agreed (88.6%) that teachers could quickly
learn to use the framework through structured workshops and retain skills with minimal difficulty. A slightly
lower score (85.7%) indicated that proficiency increases with classroom practice, confirming a manageable
learning curve. Table 3 summarizes the results.

Table 3. Ease of learning of the AR-based Arabic literacy framework

Construct  No Item Expert agreement Total
percentage (%) percentage (%)
Ease of 1 MBKJIE teachers can learn to use the Arabic text reading literacy 88.6 87.9
learning framework assisted by AR technology through a brief training
workshop.
2 MBKIJIE teachers can easily remember how to use the Arabic text 88.6
reading literacy framework assisted by AR technology
3 The literacy framework for reading Arabic texts assisted by AR 88.6
technology is easy to learn.
4  MBKIJIE teachers can quickly become proficient in using the AR- 85.7

assisted Arabic text reading literacy framework.

4.4. Satisfaction with the AR-based Arabic literacy framework

The satisfaction construct achieved an overall agreement of 92.7%. Experts valued the interactive
features, such as 3D visualizations, audio, and gamified elements, which were engaging (94.3%). The
framework’s potential for peer recommendation (91.4%) indicates scalability and diffusion within the teaching
community. Table 4 shows the results.

Table 4. Satisfaction of the AR-based Arabic literacy framework

Construct No Item Expert agreement Total
percentage (%) percentage (%)
Satisfaction 1 MBK/IE teachers will be satisfied with the use of the AR- 91.4 92.7
assisted Arabic text reading literacy framework.
2 MBK/IE teachers will recommend the AR-assisted Arabic text 91.4
reading literacy framework to other MBK/IE teachers.
3 Using the AR-assisted Arabic text reading literacy framework 94.3
is enjoyable for MBK/IE teachers.
4 The AR-assisted Arabic text reading literacy framework 94.3

functions in accordance with what MBK/IE teachers expect as
effective instructional material for teaching Arabic text
reading literacy.

5 Using the AR-assisted Arabic text reading literacy framework 97.1
is considered a good idea for supporting Arabic literacy
instruction.

6 MBKJ/IE teachers find it necessary to have access to a literacy 91.4
framework for reading Arabic texts assisted by AR
technology.

7 The use of the Arabic text reading literacy framework assisted 88.6
by AR technology facilitates the implementation of Arabic
text reading literacy teaching and learning.

8 MBKJIE teachers will be satisfied with the use of the AR- 91.4
assisted Arabic text reading literacy framework.

4.5. Overall validation

Across all four constructs, the AR-based Arabic literacy framework achieved an average agreement
score of 91.0%. This percentage reflects consistent approval from expert evaluators for aspects assessed by the
validation instrument. These findings indicate that the framework meets the minimum criteria for practicality,
curriculum alignment, and usability for MBK learners.

4.6. Discussion

The validation results indicate that the AR-based Arabic literacy framework for MBK learners is
highly acceptable, with an overall expert agreement of 91.0% across the four constructs such as usefulness,
ease of use, ease of learning, and satisfaction, which each exceeding the 70% acceptance threshold. These
findings confirm that the framework is both relevant and practical for classroom application. The results also
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highlight shortcomings in conventional Arabic instruction for MBK learners, which often relies on
one-size-fits-all methods that fail to address cognitive and sensory diversity, leading to low engagement and
poor literacy outcomes [28], [29]. The high usefulness score (93.2%) demonstrates the framework’s potential
as a viable alternative, enhancing instructional effectiveness, reducing teacher workload, and aligning with the
DSKP. This supports evidence that sequencing literacy instruction according to learners’ phonological
readiness improves learning outcomes [30].

With regard to ease of use (89.4%), experts emphasized that the framework is intuitive, flexible, and
teacher-friendly, requiring minimal technical adjustments. This aligns with literature that identifies usability as
a key determinant in the adoption of educational technologies [31]. The integration of AR features further
embodies multisensory learning principles, whereby visual, auditory, and kinesthetic stimuli enhance
information processing and retention for learners with cognitive impairments [32]. The ease of learning
construct (87.9%) indicates that teachers can quickly acquire and retain the necessary skills through brief
training sessions. This finding aligns with previous research showing that targeted professional development
enables even non-digital-native educators to integrate AR effectively into teaching [33], [34]. Consequently,
the structured design of the framework supports sustainable teacher confidence without requiring extensive
technical expertise.

Satisfaction (92.7%) underscores the motivational impact of the framework’s interactive and gamified
features, including 3D visualizations, audio, and animations. Experts highlighted that enjoyment drives teacher
endorsement and learner engagement, consistent with studies emphasizing the role of positive emotions in
sustaining MBK learners’ persistence in literacy tasks [35], [36]. Overall, this study contributes to the field of
assistive technology by providing a validated, curriculum-aligned framework tailored for MBK learners.
Beyond empirical validation, the framework aligns with the goals of the Malaysian Education Blueprint (2020-
2025) and Education for All (EFA), promoting inclusive and innovative practices in Arabic literacy instruction.

Despite the high level of expert consensus, the absence of formative testing with MBK learners
represents a methodological limitation that constrains generalizability to actual classroom settings. While
expert evaluation is valuable for refining structure, clarity, and usability, it cannot fully capture learner
behaviors, engagement patterns, or cognitive and sensory responses. Future research should incorporate
iterative prototype testing and classroom pilots to assess how learners interact with the multimodal AR
environment, the framework’s effectiveness in supporting letter recognition and phonological decoding, and
the feasibility of teacher implementation within differentiated instruction. Such empirical evidence will
enhance the ecological validity and practical impact of the framework in inclusive education contexts.

5. CONCLUSION

This study validates an AR-based Arabic literacy framework for MBK learners, demonstrating strong
expert consensus regarding usefulness, ease of use, ease of learning, and satisfaction. By addressing learner-
specific challenges and incorporating evidence-based literacy methods, AR tools, and inclusive teaching
strategies, the framework offers a structured and scalable model that improves teacher effectiveness and learner
engagement while aligning with curriculum standards. Despite limitations such as a small expert panel and the
absence of classroom testing, the study underscores the framework’s potential for practical application. Future
research should broaden validation with larger samples, classroom implementation, and adaptive technologies
to further personalize instruction. Beyond Malaysia, this framework contributes to inclusive education globally,
illustrating how AR can support literacy development for marginalized learners and advance sustainable
development goal 4: quality education. The framework demonstrates how AR can serve as a practical inclusive
learning solution that modernizes Arabic literacy instruction for special needs learners and supports the broader
digital transformation of language education.
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