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  1|Introduction 

The rapid development of digital technologies has led to the transformation of various aspects of education, 

including the development of new forms of interactive and experiential learning [1–4]. Among the digital 

technologies developed for this purpose, Virtual Reality (VR) has been identified as an effective tool for the 

simulation of real environments and the provision of immersive learning experiences that are not easily 

possible with traditional forms of instruction[5–10]. Unlike traditional forms of instruction, VR allows the 

user to have an interactive experience with three-dimensional environments and space, which are not easily 

possible with two-dimensional forms of instruction[11–15]. Such characteristics of VR have made it an 

effective tool for the instruction of domains in which learning outcomes are highly dependent on spatial and 

procedural aspects[16–18]. 
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Virtual Reality (VR), on the other hand, has shown promise in terms of the potential improvements that it can 

make in the field of religious education. Current practices in the training of pilgrims for the rituals associated with 

the annual pilgrimage of Hajj and the minor pilgrimage of ʿUmrah depend on the description and demonstration 

of the rituals. However, these practices are limited in their ability to ensure that the trainees are adequately trained 

in the precise manner in which the rituals are to be carried out. In the current study, a VR-based simulation of the 

ritual of Saʾi—the devotional walk between the two hills of Al-Safa and Al-Marwa in the Grand Mosque—is 

presented as a case study in the application of technology in the instruction of religious rituals. The system is based 

on the three-dimensional modeling of the Masʿa in a highly accurate manner and is implemented in two different 

forms: a fully immersive version that is based on standalone head-mounted displays and a PC/web-based version 

that is aimed at enhancing the accessibility of the system. The performance of the system is discussed in terms of 

various design-oriented parameters such as usability, accessibility, completeness, and inclusiveness. One of the 

limitations that are associated with the current study is the lack of empirical data on the learning that is associated 

with the proposed framework. 
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VR has been extensively used in the training of professionals and students in various domains, including 

medicine, aviation, and emergency response[19–21]. Studies conducted in these domains have shown the 

effectiveness of VR in the instruction of learners and the reduction of anxiety levels during real-life situations. 

Such benefits of VR have made it an attractive platform for the instruction of various domains, including 

cultural and religious education [9, 16]. 

Apart from technical education, the role of VR is growing in the maintenance and transfer of cultural and 

religious knowledge. Virtual reality helps learners experience cultural heritage in an immersive and captivating 

way[22–25]. In the Islamic educational domain, the education of individuals for the rituals of Hajj and ʿ Umrah 

poses an important challenge. It not only demands religious understanding but also needs understanding of 

the sequence of actions and the spatial layout of the sacred sites[24, 26]. New pilgrims often face problems 

due to their state of anxiety, unfamiliarity with the environment, or confusion about the sequence of actions. 

Traditional educational resources, like books or videos, can provide useful information but cannot help the 

learner experience the rituals or the spatial layout of the environment[27, 28]. 

Among the various rituals of pilgrimage, the ritual of Sa’i, or the act of moving seven times between the hills 

of Al-Safa and Al-Marwa, stands out as particularly conducive to the application of the simulation approach 

to learning. The ritual is a structured process, requires spatial cognition, and is rich in symbolism that is closely 

associated with the historical account of Hagar’s search for water[18, 27, 28]. As the ritual combines physical 

and spiritual elements, it requires the learner to understand the process and the context. Virtual reality 

technology provides the potential to enable this process of understanding the procedure and the context of 

the ritual[18, 29]. Learners can be presented with the opportunity to move in a virtual environment that 

simulates the Mas‘aa, be led through the process, and be exposed to contextual information that links the 

procedure with the historical and spiritual context [30]. 

Despite the potential of the technology to provide the required functionality, there are certain challenges that 

need to be addressed to facilitate the application of the technology in the educational domain. The main 

challenges are the high cost of the equipment and the need to create applications that provide better guidance 

and context. This is especially important for widespread use and acceptance in education[31, 32]. There is 

also the issue of the limited number of studies conducted on the application of technology and the need to 

develop applications that are accessible to users who may not be proficient in the dominant language of the 

application[33]. This study is presented under the form of a system design and conceptual case study that 

focuses on the development of a VR-based simulation of the Sa’i ritual. The study focuses on design principles 

and strategies for accessibility and education rather than the evaluation of learning outcomes. The study is 

underpinned by the following research questions, How does the VR-based simulation accurately represent 

the spatial, procedural, and symbolic aspects of the Sa’i ritual?, How does the dual-platform deployment 

strategy improve accessibility and inclusiveness in ritual education?, What are the design principles that 

improve learners' preparedness and procedural knowledge in the virtual environment? The research questions 

inform the design and development decisions that are discussed in this study and form the basis for future 

research that could inform the evaluation of various outcomes. 

   1.1|Technical Implementation Details 

The development of the Sa’i simulation required the integration of advanced design tools and interactive 

platforms to ensure both visual fidelity and pedagogical effectiveness. The following list describes the major 

components of the implementation pipeline including development and environment construction tools. 

1. Three-Dimensional Modeling with Autodesk 3ds Max 

The initial stage of the project involved creating accurate 3D models of the Mas‘aa—the corridor 

connecting Al-Safa and Al-Marwa within the Grand Mosque. Using Autodesk 3ds Max, developers 

designed detailed models that reproduced the stone textures of the hills, the marble flooring, and 

architectural elements such as arches and pillars [28]. Emphasis was placed on texture mapping, 

lighting effects, and architectural realism, ensuring that the digital representation captured the 
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ambience of the sacred site. The professional modeling workflow provided a strong foundation for 

authentic user experience. 

2. Interactive Development with Unreal Engine 

The 3D assets were subsequently integrated into a virtual environment using Unreal Engine, which 

served as the primary development framework. Unreal Engine’s advanced rendering capabilities 

allowed for smooth visualization of large-scale environments while maintaining acceptable 

performance on VR headsets [31]. Its visual scripting system (Blueprints) was used to implement lap 

tracking, ritual guidance prompts, and context-sensitive feedback. For instance, when a user 

completed a circuit of Sa’i, the system automatically updated the lap count and triggered instructional 

messages at the appropriate points [27, 32]. This integration ensured both graphical realism and 

interactive depth. 

3. Immersive VR Mode (Oculus Quest) 

To maximize realism, the first deployment targeted the Oculus Quest, a standalone VR headset 

offering wireless operation and high user adoption. The Quest platform enabled full immersion, 

allowing learners to look around freely, move naturally, and navigate using handheld controllers [18]. 

Its wireless setup also supported scalability in training centers and individual households, thereby 

widening the scope of access to the simulation. Compared to PC-tethered VR, Oculus Quest 

provided an optimal balance between immersion, affordability, and portability [24, 33]. 

4. PC and Web-Based Modes 

Acknowledging the digital divide, a parallel PC/web-based version was developed. This version ran 

on standard browsers and offered a first-person walkthrough of Sa’i with keyboard, mouse, or 

touchscreen controls [32]. While less immersive than HMD-based VR, this mode preserved essential 

educational features such as lap tracking, historical explanations, and structured guidance. It further 

allowed schools, mosques, and community organizations to implement the simulation without 

requiring costly VR hardware, thereby ensuring inclusivity [33]. 

5. Multilingual and Inclusive Design 

Because the Hajj and ‘Umrah rituals attract Muslims from across the world, the application was 

developed to support multiple languages. Upon launching, users could select their preferred 

language, after which textual and audio instructions were delivered in Arabic, English, and other 

global languages [33, 34]. This multilingual design not only expanded accessibility but also aligned 

with the universal and inclusive ethos of the pilgrimage [35]. 

6. Platform Diversity and Accessibility Strategy 

Finally, a dual-platform strategy was pursued to balance immersion with accessibility. The Oculus 

Quest implementation prioritized realism and presence, whereas the PC/web-based mode focused 

on scalability and inclusivity. Together, these complementary platforms allowed the project to 

accommodate a wide spectrum of users—ranging from individuals with high-end VR equipment to 

those with only basic computing devices [36, 37]. This strategic dual deployment reinforced the 

project’s overarching goal of democratizing access to ritual learning through technology. 

Focusing on platform diversity to allow accessibility and inclusion, the practical differences between the 

two deployment strategies are summarized in Table 1. It provides the comparative features of the Oculus 

Quest–based VR implementation and the PC/web-based version. 
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Table 1. Comparison of Oculus Quest VR Mode PC/Web-Based Mode. 

Feature Oculus Quest (VR Mode) PC/Web-Based Mode 

Immersion 

Level 

High – full VR immersion with head 

tracking and 3D audio 

Moderate – first-person walkthrough, limited 

realism 

Hardware 

Requirement 
Dedicated VR headset (Oculus Quest) Standard PC, laptop, or smartphone browser 

Accessibility Restricted to users with VR equipment 
Broad – accessible to anyone with internet-

enabled devices 

Interactivity 
Natural movement, controller-based 

navigation, lap tracking 

Keyboard/mouse or touchscreen navigation, 

lap tracking 

Cost Higher (requires purchase of VR headset) Lower (no special hardware required) 

Target Users 
Training centers, VR-equipped institutions, 

individuals seeking high realism 

Schools, mosques, community organizations, 

general learners 

Scalability Moderate (limited by hardware availability) High (internet-based distribution) 

 

This comparison reinforces the importance of adopting a dual-platform strategy, ensuring that the simulation 

serves both technology-rich environments and resource-constrained communities like [38]. 

    2|Methodology  

This is a concept-driven, system design grounded case study that attempts to follow the formation of a Virtual 

Reality simulation of the Sa’i ritual. The objective is not to follow any learning outcomes through 

experimentation, but to identify the different aspects of the design, development, and accessibility factors that 

make up an educational Virtual Reality environment. 

The development of the Virtual Reality simulation of the Sa’i ritual has followed a very specific and well-

defined four-stage design process. The first is the requirements analysis, where the Sa’i ritual is analyzed 

through reliable sources to determine the accuracy of the steps and layout. This also helps identify the needs 

of the user, such as providing adequate guidance and making it accessible to those who are new to the 

environment. 

The environment design phase has seen the conceptualization of the Mas‘aa area, which has been designed 

to resemble the actual environment and has included some of the important features of the ritual. The 

emphasis has been on providing adequate guidance to the user, including directions, instructions, and context, 

to help understand the procedure. 

In the implementation phase, the main concern was to integrate the interactive elements that would allow the 

users to move around the space and perform the ritual steps in an ordered fashion. An alternative platform 

was also considered for the deployment of the simulation to enhance the accessibility of the simulation. It 

was decided to deploy simulation on both VR headsets and regular desktop platforms. 

   2.1| Simulating the Sa’i Ritual in Virtual Reality 

Virtual Reality (VR) has demonstrated vast potential in transforming educational experiences across 

disciplines ranging from medicine to engineering and cultural studies [1, 3, 30, 39]. In the context of 

Islamic rituals, VR provides an unprecedented opportunity to combine procedural training with 

spiritual reflection, offering pilgrims and learners a safe, immersive, and repeatable way to engage 

with acts of worship even before reaching the holy sites. Among the central rituals of pilgrimage, 

Sa’i—the symbolic journey between Safa and Marwa—holds particular importance for its spiritual 

meaning and structured sequence. 

This section presents how the Sa’i ritual was digitally reconstructed using VR, focusing on the 

educational value of platform inclusivity, the authenticity of environmental replication, and the 

integration of spiritual context. It also explores multilingual, step-by-step, and interactive elements 
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that make simulation a powerful tool for both training and religious enrichment. Figure 1 illustrates 

the flowchart for the Sa'i VR simulation process. 

 
Figure 1. Flowchart for the Sa'i VR simulation process. 

 

     2.2| Introduction to VR Applications in Sa’i Education  

Virtual Reality (VR) has emerged as a powerful tool in education due to its capacity to replicate real-world 

environments while providing immersive, repeatable, and risk-free learning opportunities [1, 3, 30, 39]. In the 

context of religious education, VR holds promise because it allows learners to experience sacred rituals in a 

lifelike environment even before traveling to the holy sites [31, 33]. This section explores how the Sa’i ritual—

the walk between Safa and Marwa during Hajj and ‘Umrah—was digitally reconstructed within the VR 

environment, highlighting its educational, spiritual, and technological significance. 

The dual-platform strategy ensures that both high-tech and resource-constrained users benefit from the VR 

Sa’i simulation. Users with Oculus Quest or equivalent headsets enjoy a fully immersive 3D experience, while 

the PC/web version provides accessible alternatives for those without specialized equipment [32, 38]. This 

inclusivity maximizes reach across diverse demographics, from young students learning in classrooms to 

elderly pilgrims preparing for their first journey [25, 27]. 
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By offering multiple access points, the project reinforces the principle that religious education should be 

universally accessible, regardless of technological or financial limitations. 

     2.3| Environment Replication and Ritual Context 

The Sa’i ritual was carefully modeled to capture both its physical layout and spiritual context. The virtual 

environment reconstructs the Mas‘aa—the corridor between Safa and Marwa (see Figure 2 and Figure 3)—

ensuring that the user experiences the seven required circuits in their correct sequence [7, 8]. 

 Architectural details such as the stone outcrops of Safa and Marwa, the green-lit jogging section, and guiding 
signs were faithfully reproduced to reflect the real-world environment [31]. 

 Contextual explanations provide real-time narration, linking each physical step to its associated spiritual 
meaning [16, 40]. 

This blend of realism and narration transforms the VR experience into more than a walkthrough—it becomes an 
interactive educational journey. 

  
Figure 2. Virtual reconstruction of Safa 

Hill within the Sa’i simulation. 

Figure 3. Virtual reconstruction of Marwa 

Hill within the Sa’i simulation. 

 

     2.4| Step-by-Step User Interaction 

The simulation is designed as if the learner is accompanied by a digital instructor, ensuring both procedural 

accuracy and confidence-building practice [4, 17]. 

1. Initiation at Safa – Users begin at Safa, introduced through audiovisual prompts explaining the ritual’s origin 
and recommended prayers [11, 12]. 

2. Circuit Tracking – Each lap is tracked and displayed with a lap counter to ensure the required seven circuits 
are completed [5, 6]. 

3. Guided Prompts – Context-sensitive instructions appear, such as reminders to jog between the green markers 
or face the Ka‘bah when reaching Safa or Marwa [18, 19]. 

4. Completion at Marwa – At the seventh lap, learners receive a summary of the ritual’s symbolic lessons, 
reinforcing both form and meaning [41–43]. 

This structured interactivity reflects broader findings in VR pedagogy: repetition, feedback, and sensory 

immersion significantly improve knowledge retention [1, 3, 16]. 
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     2.5| Multilingual Educational Support 

Given the international diversity of pilgrims, the simulation incorporates multilingual support. Voice and text 

prompts are localized to major languages, ensuring learners not only understand the sequence but also grasp 

the spiritual meaning in their own language [25, 40]. This feature enhances inclusivity, particularly for non-

Arabic speakers and first-time pilgrims, aligning with research emphasizing accessibility as a cornerstone of 

effective virtual education [24, 26]. 

Beyond procedural practice, the VR environment integrates historical and spiritual overlays to deepen 

reflection: 

 At Safa, overlays narrate Hagar’s perseverance and the divine emergence of Zamzam [31, 33]. 

 At Marwa, learners encounter contextual lessons on faith and reliance on God [34]. 

These overlays elevate the simulation from a technical training exercise to a holistic spiritual rehearsal, uniting 

ritual practice with religious meaning [16, 30]. 

     2.6| Integration with Broader Religious Education 

The VR Sa’i module exemplifies how immersive technologies can enhance both ritual competency and 

spiritual growth, confirming earlier findings in VR applications for cultural, historical, and medical education 

[3, 5, 10, 30, 44–47]. By combining authenticity, accessibility, and inclusivity, the simulation demonstrates 

VR’s transformative role in religious pedagogy and contributes to the preservation and dissemination of 

Islamic rituals in the digital age. 

As a matter of fact, throughout the entire design process, usability and accessibility have been at the forefront 

of our minds. We have strived to ensure that the system has a simple interface, as well as clear visual cues and 

multilingual instructions. While this study does not include a formal experimental evaluation, the design 

decisions described in this paper provide a foundation upon which future studies could be conducted. 

   3| Evaluation Framework 

Although the study is focused on system design and architectural implementation, an important part is defining 

an evaluation framework that can be used to empirically test the system in the future. In the following 

paragraphs, I propose an evaluation framework that is multi-dimensional in nature and can be used to assess 

the impact of the proposed VR-based simulation of the Islamic practice of Sa’i. 

  3.1| Evaluation Framework 

The proposed evaluation framework is multi-dimensional in nature and can be used to assess the impact of 

the proposed VR-based simulation of the Islamic practice of Sa’i. There are four aspects that are considered 

important in the proposed framework: 

 Procedural Accuracy 

 This involves how well the user can complete the seven circuits in the correct order and follow 

the guidelines provided in the Islamic practice of Sa’i. 

 Learner Confidence and Preparedness 

This involves how confident the learners are before and after using the proposed system. 

 Usability and User Experience 

This involves how well the learners can understand and comfortably interact with the proposed 

system. 

 Accessibility and Inclusivity 

This involves how well the proposed system can be accessed by learners with different linguistic 

capabilities. 
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All the above aspects are important and are related to the research questions proposed in the Introduction 

chapter. 

 

   3.2| Evaluation Methods 

Future research could also incorporate numbers with stories by employing a variety of quantitatively and 

qualitatively defined measures like: 

o Task completion rates: the rates at which users complete seven correct circuits 

o Error rates: e.g., missing a lap or going the wrong way 

o Time to completion metrics 

o Confidence surveys pre- and post-simulation 

o Various usability studies, including the System Usability Scale (SUS) 

o Qualitative findings from structured interview techniques 

 

This allows for a comprehensive assessment of not only how users learn the procedures but also how they 

feel about the system. 

 

   3.3| Experimental Design 

A possible design for a future study to validate the effectiveness of the proposed intervention could take the 

following form: 

 Control Group: Traditional materials for the process of Sa’i, such as a manual or instructional video 

 Experimental Group: A simulation of the process of Sa’i in a virtual reality environment 

We could compare the effectiveness of the intervention in the following ways: the number of errors made in 

the process, the level of confidence of the participants in the process, and the retention of the knowledge 

gained. The study could be made more robust in terms of internal validity using random assignment of 

participants to the groups. A long-term study could provide useful insights into the retention of knowledge 

gained from the intervention and the effectiveness of the skills gained in the actual pilgrimage. 

   3.4| Limitations and Ethical Considerations 

However, in the larger validation of the intervention, the potential dangers of the long-term use of virtual 

reality in the simulation of the process of Sa’i could provide useful insights. These dangers include the 

occurrence of cyber sickness in the users of technology. Ethical considerations need to be considered in the 

study, particularly in the use of the intervention among older adults or those with health conditions. 

Consideration would need to be given to the accessibility of the intervention to cater to different levels of 

technology available to different socio-economic groups. 

   4| Discussion 

The aim of this current study is to explore the potential of designing a Virtual Reality-based simulation to 

facilitate ritual education with the use of the ritual of Sa’i as a model. Instead of focusing on empirical 

measurements of learning outcomes, the current study attempts to formulate and document a framework that 

can integrate spatial realism, procedural guidance, accessibility, and contextual information within a unified 

architecture. 

In terms of pedagogical potential, the simulation has been designed to demonstrate the potential of Virtual 

Reality to facilitate procedural learning within contexts that require spatial and embodied practice to be 

effective. By including lap tracking and contextual information, the simulation has been able to cover both 
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the mechanical and contextual requirements of the ritual. This approach to designing the simulation is based 

on experiential learning theories that emphasize participation and repetition as essential components of 

learning. Although the current study has not attempted to measure the learning outcomes of the ritual of Sa’i, 

the structured interaction model provides a potential framework to measure the accuracy of procedural 

learning in the future. 

Access and inclusion became the key design drivers. Dual-platform deployment helps to overcome the well-

known difficulties with VR adoption: cost and hardware availability, as the same instructional logic can work 

on both platforms and keep realism and scalability aligned. This addresses Research Question 2: platform 

variety increases access without compromising instructional consistency. Support for multiple languages and 

simplified interface elements are additional factors to increase the potential audience. Language diversity is a 

key factor for global pilgrimage preparations. With the inclusion of localization within the design, the 

simulation moves from simple visualization to inclusion and education. 

While there are a few caveats to be noted, the work certainly moves the discourse forward. Firstly, there is no 

empirical testing with users to date, so we cannot assert any level of learning outcomes with reduced error 

rates, retention levels, or increases in self-confidence. Secondly, architecture is scalable from a technical 

perspective, but effectiveness will be contingent upon how comfortable users are with technology or whether 

they possess the requisite hardware. Thirdly, the spiritual effects of immersive ritual rehearsal are a 

multifaceted topic that requires exploration beyond the scope of a technical system evaluation. 

Despite the limitations noted above, the research contributes to the emerging discourse on immersive 

technologies for religious or cultural education. How? By offering a structured design model for the creation 

of an immersive system that balances architecture, accessibility considerations, and instructional design. By 

outlining the system components and offering a future research agenda for validation, the research offers a 

potential pathway for the application of the model to other pilgrimage rituals or ritualistic education more 

broadly. 

   4.1| Feedback and Educational Impact and Learner Preparedness 

The effectiveness of any educational simulation depends not only on the accuracy of content but also on the 

feedback mechanisms and the educational outcomes it produces. The Sa’i VR simulation was designed to 

operate as a virtual tutor, offering learners both corrective guidance and opportunities for reflection. 

      4.2| Real-Time Feedback as a Learning Tool 

One of the strongest features of VR is its ability to provide immediate feedback during the learning process. 

When a user makes an error—such as skipping a lap, moving in the wrong direction, or failing to follow the 

recommended sequence—the system delivers gentle prompts. These notifications do not merely correct 

mistakes; they also reinforce the learner’s awareness of proper ritual procedures [1, 3, 48]. This dynamic 

interaction mirrors real-world supervision by a teacher or mentor but occurs in a risk-free environment, where 

mistakes can be repeated and corrected until mastery is achieved. 

     4.3| Bridging the Gap between Theory and Practice 

Traditional teaching approaches—such as lectures, printed manuals, or videos—often result in a cognitive 

gap between knowledge acquisition and real-life performance. By immersing learners in a faithful 

reconstruction of the Mas‘aa, VR enables them to practice rituals as if they were physically present, thereby 

strengthening procedural memory [5, 16, 27]. Unlike passive methods, this immersive setting allows learners 

to integrate both the mechanical actions and the accompanying intentions or prayers, ensuring that ritual 

learning encompasses both the external form and the spiritual meaning [30, 49]. 
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     4.4| Enhancing Learner Preparedness and Confidence 

Early exposure to Sa’i through VR prepares pilgrims for the stressful and crowded environment of Mecca. 

Learners arrive with prior practice, having already internalized the steps in a calm, guided context. As a result, 

they are less likely to feel overwhelmed by the physical demands or distracted by uncertainty [4, 25]. This 

preparation has two direct benefits: 

 Improved Accuracy – reducing procedural mistakes such as skipping circuits or reversing direction. 

 Heightened Spiritual Focus – allowing pilgrims to concentrate on the spiritual essence of Sa’i rather 

than worrying about mechanical details. 

Reports from similar VR-based training programs in fields such as medicine, aviation, and emergency 

response confirm that simulation-based practice reduces anxiety, increases confidence, and improves 

performance outcomes [3, 9, 21]. Applying the same principle to religious rituals ensures that learner’s 

approach Sa’i with a balance of technical competence and spiritual readiness. 

     4.5| Broader Educational Impact 

The Sa’i VR system also contributes to inclusive education. Elderly or physically challenged individuals, as 

well as those unable to travel, can still engage with the ritual in a meaningful way [12, 23, 40]. In this sense, 

the system extends beyond training to serve as a cultural and spiritual preservation tool, ensuring that ritual 

knowledge is transmitted accurately to future generations [11, 15, 39]. 

    5| Expanded Analysis 

The findings presented in the previous section highlight the educational value and learner preparedness 

achieved through VR-based simulations of Sa’i. However, to fully understand the scope of this work, it is 

necessary to move beyond immediate training outcomes and explore the broader implications. Expanded 

analysis allows us to examine the system’s performance from multiple perspectives, including pedagogical 

depth, cultural significance, and technical feasibility. This not only clarifies the strengths and limitations of 

the proposed VR approach but also establishes a foundation for its potential integration into wider 

educational frameworks. 

     5.1| Accessibility and Inclusivity 

A pronounced strength of the Sa’i VR simulation lies in its commitment to technological inclusivity. By 

offering both a high-fidelity VR headset experience and a web-based PC alternative, the project ensures that 

users across varying socio-economic backgrounds can engage meaningfully. Research in inclusive VR learning 

underscores the importance of designing systems that accommodate diverse user needs—leveraging 

frameworks like Universal Design for Learning (UDL) to make experiences accessible to a heterogeneous 

audience [48]. 

Moreover, recent work emphasizes how integrating AI and VR technologies can enhance personalization for 

learners with disabilities, though literature also stresses challenges such as cost and technical readiness [50]. 

The Sa’i simulation mitigates these concerns through its dual-platform strategy, while also incorporating 

multilingual support, vital for addressing the linguistic diversity of the global Muslim community. This 

inclusive design philosophy democratizes access to pilgrimage education, ensuring that quality preparation is 

not restricted by age, region, or income level. 

     5.2| Realism and Spiritual Engagement 

The immersive nature of VR creates a compelling sense of presence, an effect difficult to replicate with 

traditional media [51]. Users often report profound emotional and spiritual engagement—a feeling of “being 
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there.” In the context of religious rituals, this translates into deeper spiritual reflection as users practice within 

environments that visually and aurally mirror the Grand Mosque. 

Educational overlays enrich this immersion by adding symbolic and historical depth. For instance, reminders 

of Hagar’s perseverance during the act of walking between Safa and Marwa elevate the simulation from 

physical exercise to a spiritually resonant experience. This aligns with findings in VR pilgrimage tools, which 

note that immersive recreation of sacred spaces helps users focus more intently on metaphysical dimensions 

rather than logistical anxieties [39, 50]. 

     5.3| Broader Implications for Cultural Education 

Beyond immediate ritual training, the Sa’i VR simulation models are a powerful tool for cultural preservation 

and interfaith education. Digitizing sacred rituals ensures that future generations can experience and 

appreciate them—even if geographical, financial, or physical barriers arise. VR environments can be adopted 

not only by pilgrims but also by educational institutions, museums, and interfaith programs to foster cross-

cultural understanding. 

Immersive technologies allow learners worldwide to explore sacred spaces like the area between Safa and 

Marwa, experiencing both the historical and spiritual significance of these rituals in a way that traditional 

media cannot capture. This demonstrates VR’s capacity to bridge cultural gaps, expand accessibility, and 

preserve heritage for diverse audiences [39, 50]. 

    6|Future Outlook 

The trajectory of Virtual Reality (VR) development indicates that immersive simulations will play an 

increasingly central role in education, training, and cultural preservation over the next decade. As VR hardware 

becomes lighter, more affordable, and user-friendly, barriers to adoption will continue to diminish. Standalone 

headsets are already evolving to feature higher-resolution displays, improved motion tracking, and natural 

hand or eye-based interaction, which will make experiences like the Sa’i simulation more realistic, intuitive, 

and widely accessible [48, 51]. 

From an educational perspective, VR is moving towards becoming a standard tool for experiential learning. 

Institutions in fields such as healthcare, aviation, and engineering already employ immersive simulations for 

professional training, with measurable improvements in performance and safety. Religious education is 

expected to follow a similar trajectory. The success of the Sa’i simulation demonstrates the feasibility of 

applying VR to sacred practices, and similar models can be extended to other Hajj and ‘Umrah rites such as 

Tawaf and Jamarat, forming a comprehensive digital curriculum for global pilgrimage preparation [39, 50]. 

A promising frontier lies in the integration of artificial intelligence (AI) with VR. Intelligent virtual guides 

could adapt instructions based on user performance, deliver personalized feedback, and evaluate readiness 

for the actual pilgrimage. Recent work in inclusive VR education confirms that AI-enhanced VR 

environments increase pedagogical value by tailoring the learning experience to individual learners, especially 

those with diverse backgrounds and abilities [48, 49, 52]. 

Culturally, VR provides a transformative medium for heritage preservation and interfaith dialogue. By 

digitizing rituals, landmarks, and historical practices, VR ensures continuity for future generations while also 

offering respectful access to global audiences. For example, immersive recreations of the Sacred Mosque and 

the Sa’i pathway allow Muslims and non-Muslims alike to explore their religious and cultural significance, 

thereby promoting cross-cultural understanding [39, 50, 53, 54]. 

Economically, the global VR market is projected to surpass 100 billion USD in value within the next decade, 

with education emerging as one of its fastest-growing applications [51, 55–58]. Religious and cultural 

education represent a small but meaningful niche within this expansion. Initiatives like the Sa’i simulation 

show that sacred applications can coexist alongside entertainment, industrial training, and healthcare, while 

maintaining authenticity and reverence. 
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In summary, the future of VR in simulation development is bright and expansive. The Sa’i case study illustrates 

immediate benefits for ritual training while also pointing to a broader horizon where immersive technologies 

support faith, culture, and global understanding. The ongoing evolution of VR hardware, software, and AI 

integration will strengthen its role as a transformative medium in religious education [50, 51]. 

    7| Conclusion 

Virtual Reality (VR) has emerged as a transformative medium that extends far beyond entertainment, offering 

powerful applications in education, cultural heritage, and spiritual practice. When designed with sensitivity 

and pedagogical precision, VR can bridge the gap between ritual knowledge and experiential learning, allowing 

users not only to understand but also to internalize and engage with sacred practices. 

The Sa’i simulation, as a case study, illustrates how immersive environments can empower learners, reduce 

anxiety, and improve preparedness for religious rituals by linking physical actions with their historical, 

spiritual, and symbolic dimensions. This highlights the unique value of VR in ensuring that tradition is 

preserved while remaining accessible to new generations through innovative technologies. 

Furthermore, the findings demonstrate that VR-based ritual simulations contribute significantly to learner 

readiness, inclusivity, and global cultural preservation. By offering multilingual support and adaptable 

platforms—ranging from high-end headsets to web-based modules—these technologies democratize access 

and strengthen collective identity within diverse Muslim communities worldwide. 

Looking ahead, the integration of VR with artificial intelligence, adaptive feedback systems, and mobile or 

augmented reality platforms promises to expand its reach even further. Such developments could transform 

VR into a mainstream educational tool that not only supports religious preparation but also enhances cross-

cultural understanding, interfaith dialogue, and heritage safeguarding. 

In conclusion, Virtual Reality should no longer be viewed merely as an emerging trend but as a strategic, 

pedagogically valuable, and spiritually enriching medium. By embracing its potential, educators, religious 

institutions, and cultural organizations can ensure that rituals, traditions, and identities are both preserved and 

revitalized for future generations. 
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