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Abstract 

Learning is fundamentally human, even as Artificial Intelligence (AI) challenges human exclusivity. 

AI, along with Virtual Reality (VR), emerges as a powerful tool that is set to transform higher 

education, the institutional embodiment of this pursuit at its highest level. These technologies offer 

the potential not to replace the human factor, but to enhance our ability to create more adaptive, 

immersive, and truly human-centric learning experiences, aligning powerfully with the emerging 

vision of Education 5.0, which emphasizes ethical, collaborative learning ecosystems. This research 

maps how AI and VR tools act as a disruptive force, examining additionally their capabilities and 

limitations. Moreover, it explores how AI and VR interact to overcome traditional pedagogy's 

constraints, fostering environments where technology serves human learning goals. Employing a 

comprehensive two-month audit of over 60 AI, VR, and AI-VR hybrid tools, the study assesses their 

functionalities and properties such as technical complexity, cost structures, integration capabilities, 

and compliance with ethical standards. Findings reveal that AI and VR systems provide significant 

opportunities for the future of education by providing personalized and captivating environments 

that encourage experiential learning and improve student motivation across disciplines. Nonetheless, 

numerous challenges limit widespread adoption, such as advanced infrastructure requirements and 

strategic planning. By articulating a structured evaluative framework and highlighting emerging 

trends, this paper provides practical guidance for educational stakeholders seeking to select and 

implement AI and VR tools in higher education. 
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1. Introduction 

Throughout history, the tools produced by technological advances have dictated how people 

learn and relate to the world. In the educational context, the invention of the printing press in the 

15th century created a significant shift, breaking the monopoly of handwritten manuscripts and 

making knowledge accessible to everyone. Centuries later, the rise of the internet, erased 

geographical barriers and connected classrooms and human brains to a global network of 

information, ideas, and cultures. Central to this transformation were platforms that provide online 

courses, digital libraries and Learning Management System (LMS) turned pupils into active 

participants who collaborate, create, and share knowledge on an unprecedented scale.  Today, as AI 

and VR emerge as defining innovations of the 21st century, they signal a new paradigm in education 

Education 5.0: a human-centric paradigm that links intelligent technologies, ethical AI, and 

collaborative human-machine ecosystems to address societal challenges, foster creativity, and 

empower learners as co-creators of sustainable, equitable futures. 

These pillars of Education 5.0 are already taking shape through AI and VR innovative tools. AI’s 

capacity to analyze vast datasets and tailor instruction to individual needs, combined with VR’s 
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ability to transport learners into simulated environments, from molecular biology labs to ancient 

archaeological sites, promises to transcend the limitations of traditional classrooms. AI-powered tools 

like Gradescope and Knewton Alta are already demonstrating the impact of AI in education by 

offering personalized feedback, automating assessment processes, and reducing administrative 

burdens (Stanyon et al., 2022). Meanwhile, platforms like Axon Park and AnatomyX are pushing the 

boundaries of immersive learning. Axon Park offers realistic, 3D virtual campuses where students 

can collaborate and practice complex skills. In contrast, AnatomyX focuses on medical education by 

providing hands-on interactive 3D anatomy lessons. 

Despite their potential, effectively integrating AI and VR presents significant challenges. Current 

implementations often lack cohesive strategies that align technical capabilities with pedagogical 

goals, limiting their impact on actual learning outcomes. Moreover, ethical concerns such as data 

privacy and algorithmic bias, alongside broader challenges like digital equity and teacher training, 

pose significant challenges for widespread adoption. Without careful planning, these tools can add 

complexity without improving learning outcomes while also potentially exacerbating discrimination 

among students.  

This paper explores the tools that are making this transformation possible, drawing on a 

comprehensive audit of AI and VR technologies (Appendix A). It reviews the current landscape of 

AI and VR tools in higher education, highlights the most impactful, and discusses the challenges of 

integrating them effectively. By focusing on technical requirements, functionalities, technical 

complexity, integration capabilities, and pedagogical alignments, this work aims to provide practical 

guidance for educators, researchers, and policymakers looking to shape the future of learning. 

2. Literature Review 

AI is changing education by making learning more personal and flexible by using data to create 

tailored experiences for each student. Recent studies identify three dominant approaches to AI 

integration: AI-directed, AI-supported, and AI-empowered learning (Ouyang & Jiao, 2021). These 

reflect a shift from teaching based on algorithms to true, self-directed learning networked 

environments. For instance, AI-directed platforms rely on structured content and rule-based 

reinforcement principles. These ideas come from behaviorist learning theories (Skinner, 1958). The 

goal is to help users learn through automated feedback and organized lessons. 

In contrast, the emergence of tools based on the former approaches —AI-supported and AI-

empowered tools —aligns closely with constructivist and connectivist theories. Consequently, the 

new tools provide greater emphasis on student agency and knowledge construction. Adaptive 

learning systems now use machine learning techniques and functionality such as natural language 

processing, predictive analytics, and data visualisation. The results are significant. They create 

customized learning paths, improve assessment methods, and help predict which students may be 

at risk of leaving. 

The application of advanced tools for providing individual student feedback at scale, 

particularly in mathematical disciplines, can significantly improve student assessment and learning 

outcomes. Stanyon et al. (2022), for example, demonstrate how the integration of computer algebra 

and machine learning enhances feedback mechanisms in STEM education. The authors explain that 

the application of tools that provide individual student feedback at scale, in mathematical disciplines 

at least, can significantly improve both assessment and learning outcomes. Moreover, the integration 

of predictive analytics tools has shown a measurable impact on institutional student retention and 

targeted intervention strategies. 

Despite these advances, significant challenges persist. Main concerns among them, are the 

limitations in contextual feedback, the risk of algorithmic bias, and the ongoing concerns about data 

privacy and ethical use (Owan et al., 2023; Balta, 2023). As the European Parliamentary Research 

Service highlights, robust data governance and explainable AI are now prerequisites for responsible 

integration. The literature further reveals ongoing debates about over-reliance on automated 

feedback and the risk of diminishing critical thinking and creativity (Sartor & Lagioia, 2020). 
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As AI reveals both its benefits and challenges in higher education, VR is becoming an important 

tool for hands-on learning, promising cost efficent practical experience while providing safe practice. 

Systematic reviews, including those by Radianti et al. (2020), show that virtual reality environments 

consistently lead to improvements in knowledge acquisition, motivation, and retention across 

various fields, such as medicine, engineering, and the arts. Platforms like AnatomyX and 

Fundamental Surgery demonstrate the effectiveness of realistic, hands-on virtual simulations, 

especially in the health sciences. VR tools reinforce both cognitive and procedural skill development 

in these scenarios. 

Recent empirical studies confirm these benefits. Lindner et al. (2024) found that immersive VR-

based medical training led to significantly higher knowledge retention at 30 days post-intervention 

compared to video-based seminars. Benefits are not limited to health sciences alone. In design and 

creative disciplines, VR sketching tools like Gravity Sketch and Tilt Brush have been shown to 

enhance creative output and spatial reasoning skills, with students demonstrating deeper 

engagement and improved project outcomes (Lin et al., 2022; Stephen & Kunnumpurath, 2024). 

However, VR integration is not without hurdles. Issues such as cost, hardware requirements, 

VR-induced discomfort, and uneven access persist. The literature also notes that institutional support 

and technical infrastructure are prerequisites for scalable adoption. 

Despite these individual challenges in the widespread adoption of both AI and VR, the latest 

developments highlight an increasing convergence of these two technologies. Hybrid platforms, such 

as Axon Park and Metaversity, combine AI and functionalities to create "digital twin" campuses and 

personalised educational journeys. These initiatives align with the principles of Education 5.0, 

promoting a human-centric, collaborative but at the same time ethical integration of intelligent 

technology. However, developing and using these hybrid solutions, institutions must face the 

combined challenges of AI and VR, especially the requirement of advanced technical skills and 

significant investment.  

Several cross-cutting themes further emerge from recent literature, such as scalability and 

integration. AI and VR educational tools are mainly offered through paid subscription platforms. 

This makes it hard to scale and integrate them into existing learning systems, like LMS. 

(DigitalDefynd, 2025). It has been noted that there is increasing attention toward modular integration 

via Application Programming Interfaces (APIs), which can facilitate the incorporation of diverse 

educational technologies into curricula (Uptale, n.d.; Paradiso Solutions, 2025; Tomorrow Desk, n.d.). 

This modular approach helps schools and organizations use AI and VR tools designed for their 

specific educational needs. It ensures these tools work well with other technologies, which could 

improve the overall learning experience (Uptale, n.d.; Paradiso Solutions, 2025). 

Another key theme is disciplinary specialization, recognizing the varied effectiveness of AI and 

VR tools across disciplines. Research indicates that while general applications exist, domain-specific 

tools yield significant advancements in learning outcomes, particularly in fields such as medicine and 

STEM education (Stavroulia & Lanitis, 2019; Kyaw et al., 2019). 

Equity and access are important topics in the literature argues that these challenges 

disproportionately impact under-resourced institutions and students from various socio-economic 

backgrounds. As this study illustrates, most tools are not only behind paywalls but also require 

enterprise-level subscriptions. OECD (2024) explains that there is a pressing need for equitable cost 

models and investment in open-source solutions to ensure inclusive benefits from advanced learning 

tools (OECD, 2024). 

Furthermore, ethical and data privacy concerns are important topics in the literature. Smyrnaiou 

et al. (2023) highlight the importance of respecting human autonomy, preventing harm, ensuring 

fairness, and providing explicability. Finally, a common theme in literature is the impact of 

professional development and AI on the professorial role and career. Professional development is 

essential for successful adoption, as faculty may not only lack knowledge but also fear for their job 

security. Professional development initiatives must focus on equipping educators with the necessary 

competencies to effectively integrate these technologies into their teaching practices (Pan, 2024b). 
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3. Methodology 

This research methodology systematically mapped the diverse landscape of AI and VR tools in 

higher education. Recognizing the rapid evolution of educational technologies, the author conducted 

an extensive two-month data collection process. This process involved gathering information from a 

wide range of sources, including academic articles, industry reports, technical manuals, platform 

websites, and, where possible, hands-on testing. The objective was to compile a comprehensive 

dataset encompassing both established and emerging AI, VR tools, and hybrid AI-VR tools. 

Moreover, this dataset aims to reflect how different educational settings use various applications. To 

ensure transparency and reproducibility, the complete dataset of analyzed tools is provided in 

Appendix A. This dataset details critical attributes, including functionality, technical complexity, cost 

model, target discipline, and ethical and privacy compliance, providing a detailed foundation for the 

analysis presented in this paper. 

Tool selection employed rigorous criteria aligned with the research objectives. The study 

emphasized platforms that applied practical methods in education, especially those with substantial 

user bases or recognition in academic literature. The examined tools encompass AI-driven platforms 

like Gradescope, known for automated assessment and personalized feedback, alongside VR-based 

environments such as AnatomyX, which provide immersive medical simulations. Hybrid platforms, 

providing AI and VR functionalities, were also included, as they represent a growing trend in 

educational technology. The final selection aimed for breadth across application types and 

disciplines. 

The author developed a structured framework to evaluate each tool based on clearly defined 

criteria. The analysis assessed technical complexity, ranging from basic cloud-based systems needing 

minimal setup to advanced platforms requiring specialized hardware and expertise. Cost models 

were examined, distinguishing between three types: subscription services, open-source platforms, 

and one-time licenses. Integration capabilities formed another key focus area. This specifically 

evaluated seamless compatibility with existing learning LMS and institutional infrastructures. 

This evaluation process encountered challenges, primarily stemming from inconsistent 

documentation quality across the tools. Challenges arose from inconsistent documentation quality 

across tools. Some offered detailed specifications while others provided only basic descriptions, 

complicating comparative analysis. Furthermore, the rapid pace of innovation meant that some tools 

were updated during the assessment. When discrepancies in data occurred, the author conducted 

additional analysis. 

As noted earlier, the resulting comprehensive dataset underpinning this analysis is presented in 

Appendix A. It includes ethical/privacy compliance, technical complexity, cost models, target 

disciplines for each platform, and more, providing the critical foundation for the statistical analysis 

in the Trends and Key Findings section. This structured dataset enables robust identification of 

patterns, gaps, and dominant trends within the AI/VR educational technology landscape. 

4. Tools and Technologies 

The integration of AI and VR into higher education relies heavily on a diverse range of 

specialized tools, each designed to address different educational needs and challenges. 

Understanding the capabilities and limitations of these tools is critical for institutions, teachers, and 

students aiming to harness their full potential. These tools can be broadly categorized into three 

primary types based on their underlying technology: AI, VR, and hybrid systems that blend both 

approaches. 

Simply categorizing tools by their technological foundation is insufficient; practical, 

pedagogical, and institutional contexts must also be considered. Therefore, this research incorporated 

additional criteria to reflect the real-world challenges encountered by educational stakeholders. 

Therefore, the research incorporated the following additional factors. 
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First, the purpose and functionality of a tool are vital. Equally important is the technical 

complexity of the tool, as certain platforms require considerable IT support and specialized 

hardware, such as a VR Headset. Conversely, others are engineered for seamless, plug-and-play 

integration. Connected to the previous factor is the Integration capabilities. Tools that seamlessly 

integrate with existing LMSs simplify data sharing through APIs or plugin functionality for other 

software. These features help create a smoother experience for teachers and institutions alike. Long-

term integration capabilities also help to reduce costs, a concern that transitions naturally into another 

key factor: financial and ethical accessibility. Specifically, cost models can vary widely, from 

subscription-based platforms to one-time purchases or even open-source solutions, each with 

different implications for institutional budgets. Tool affordance is important as it raises ethical issues 

because low-funded small institutions cannot provide the necessary resources that ensure digital 

equity. Thus, ethical and privacy considerations are an important factor in this study. Educational 

tools must comply with data protection regulations, such as GDPR and FERPA, to ensure they respect 

students' privacy, dignity, and autonomy. 

Scalability and flexibility are also paramount. Some tools are designed for small, specialized 

programs, while others can scale to support large classes or even entire institutions. Scalability and 

flexibility are also paramount. Some tools are designed for small, specialized programs, while others 

can scale to support large classes or even entire institutions. Yet, scalability alone is insufficient; tools 

must align with pedagogical priorities, ensuring technology supports established learning theories. 

These theories align with principles that harmonize with the personalized, collaborative, and human-

centric goals of Education 5.0. The target disciplines and audiences for these tools also play a critical 

role, as some platforms are designed for specialized fields like medicine, engineering, or language 

learning, while others are more broadly applicable. 

Finally, the hardware requirements vary depending on the tool's functionality, whether it 

involves AI, VR, or both. AI tools often run smoothly on everyday devices like laptops or 

smartphones, lowering the barrier to entry. Advanced AI models behind them actually require 

immense computing power to train. However, AI tool providers handle all that heavy lifting behind 

the scenes, so institutions and users don't have to worry about it. VR tools, however, face a steeper 

climb: headsets, motion sensors, and other specialized gear can inflate costs and create logistical 

headaches, especially for institutions with limited budgets or IT support. By evaluating tools across 

these factors, institutions and professors can make better-informed decisions about which tools and 

technologies are best suited to their specific educational needs and long-term goals. 

4.1. AI Tools 

AI tools are foundational to personalized, data-driven learning. They also streamline 

administrative tasks, grading, and student engagement. Moreover, they increasingly empowered 

teachers to leverage the vast amounts of data to improve their instructional practices. For example, 

platforms like ALEKS and Knewton Alta use adaptive algorithms. Research indicates that Knewton's 

adaptive learning system leverages user data to create unique pathways for students, which can 

result in improved engagement and academic performance (Baker, 2016; Kerssens, 2023 ). 

Additionally, ALEKS excels in STEM. More than 85% of students reported a positive learning 

experience and an increased likelihood to stay in a math-based program with the use of adaptive 

learning software like ALEKS (Bernhardt-Walther and McKeown, 2023). Further, at Texas A&M 

University, students using ALEKS in chemistry achieved improved outcomes, with those completing 

a Chemistry Reinforcement Module experiencing an average 1.31 GPA point difference compared to 

non-completers. Notably, students in the bottom 20% also showed a noticeable improvement in GPA 

and passing rates (McGraw Hill Education, n.d.). Century Tech, a leader in adaptive learning, was 

created to provide tailored learning paths specifically for STEM courses. The platform continuously 

learns how each student learns and dynamically adapts to their strengths and weaknesses, delivering 

tailored support or challenge as needed (CENTURY Tech, 2024). At the same time, CENTURY 

automates routine teaching tasks, such as grading assessments and tracking progress, which 

Preprints.org (www.preprints.org)  |  NOT PEER-REVIEWED  |  Posted: 15 January 2026 doi:10.20944/preprints202601.1173.v1

© 2025 by the author(s). Distributed under a Creative Commons CC BY license.

https://doi.org/10.20944/preprints202601.1173.v1
http://creativecommons.org/licenses/by/4.0/


 6 of 21 

 

significantly reduces teacher workload and frees up instructors' time for direct teaching; for instance, 

in a recent Liverpool City Region pilot, teachers saved an average of over nine and a half hours each, 

time that could instead be devoted to student support (CENTURY Tech, 2025). Brightspace is more 

than just a traditional LMS. It integrates generative AI tools like Lumi Practice and Lumi Questions, 

allowing educators to quickly create practice exercises and quiz questions from existing course 

content. These tools reduce the time required for assessment creation while maintaining academic 

integrity. Additionally, its Creator+ toolset converts content into interactive experiences, thus 

promoting deeper student engagement. The platform dashboard tracks AI usage, helping teachers 

make decisions based on data (D2L, 2025). 

But AI is not limited to platforms, it also thrives in all types of educational applications, 

especially those that include real-time interactions. Conversational AI tools such as Cognii provide 

open-ended, adaptive tutoring through NLP, delivering personalized feedback and promoting 

critical thinking. Cognii's virtual learning assistant encourages students to think critically and 

formulate open-ended responses, providing personalized real-time feedback and one-on-one 

tutoring to foster active knowledge construction in line with constructivist learning principles (Tulasi 

& Rao, 2023). Another example is Duolingo, which leverages AI-driven speech recognition to offer 

instantaneous pronunciation feedback. Duolingo has been adopted as a supplementary tool in 

tertiary language programmes, where its bite-sized, game-like exercises and adaptive review cycles 

yielded significant gains in students' vocabulary mastery and high levels of learner engagement 

(Febrianti et al., 2024).Similarly streamlining workflows, Gradescope integrates with LMS platforms 

like Canvas to flag potential plagiarism in programming assignments by checking for similarity 

above a configurable threshold—enabling instructors to review suspect submissions instantly and 

maintain consistent evaluations across large cohorts (Mukasa, 2021). 

Having seen how AI streamlines both learning and assessment, it also underpins institutional 

integrity and student support. Beyond supporting learning, AI also plays a guardian role in academic 

integrity. Platforms like Turnitin use AI algorithms to detect plagiarism and provide textual 

similarity reports. According to Turnitin (2024), since its launch in April 2023, the AI writing-

detection feature has reviewed over 200 million student papers, underscoring its widespread 

adoption in higher education. Hattie et al. (2021) note that Turnitin already includes automated 

grammar and mechanics feedback, flexible teacher-generated comments, and multiple inline and 

summary feedback streams, features shown to contribute significantly to improvements in student 

essays over successive revision cycles. This dual focus—on both ethics and support—extends to 

student retention, where predictive analytics platforms like Civitas Learning identify at-risk students 

by analyzing engagement patterns and academic performance. For example, Civitas Learning 

analyze student demographic, academic, and engagement data to generate individualized risk 

scores; for example, after deploying Civitas Learning's analytics, Monroe Community College 

achieved a 6% increase in student retention (MMD, 2021). Sana Labs is a platform not only for 

education but also for business. According to Sana Labs' white paper on evidence-based learning 

designs, moderated by Ken Hubbell, its AI platform leverages real-time learning analytics to surface 

patterns of learner struggle, dynamically adapt content sequencing, and recommend targeted 

instructional adjustments to address emerging knowledge gaps (Hubbell, 2021). 

Efficiency is another key area where AI shines. Automated grading systems like Graide reduce 

grading time while improving feedback quality through rubric-based evaluations. Automated 

scoring systems deliver rapid, consistent feedback and greatly reduce instructor workload, but they 

also introduce ethical challenges around fairness, such as algorithmic bias and limited cultural 

sensitivity, that can affect diverse student populations (Bulut et al., 2024). 

AI tools influence all domains, including communication. Language learning and writing, which 

are fundamental skills in education, have also been transformed. Duolingo uses speech recognition 

technology to give users real-time feedback on their pronunciation. This renders learning a new 

language interactive and easy to access. In writing, Grammarly and Turnitin's AI-powered assistant 
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help students improve grammar and style. Yet, as with all AI tools, educators must guide students 

to critically evaluate automated suggestions rather than passively accepting corrections. 

Finally, institutions are embedding AI not only through native LMS features but also by 

integrating best-of-breed AI services via APIs and extensions. Examples include linking large 

language models to course content using mechanisms like Dynamic Course Content Integration 

(DCCI) in the Ask ME Assistant, deploying AI-powered chatbots for 24/7 student support, auto-

generating quizzes and feedback with generative AI modules, incorporating proctoring services for 

exam integrity, and feeding rich analytics from external learning-record stores into platforms like 

Blackboard and Moodle (Mzwri & Turcsányi-Szabo, 2025). This hybrid approach lets universities 

blend specialized AI capabilities directly into their existing frameworks, enhancing functionality 

without replacing core systems. 

4.2. VR Tools 

Virtual Reality tools create engaging learning experiences that help students learn better than 

traditional methods. A systematic review found that such VR applications yield moderate to 

significant gains in knowledge acquisition and student motivation across disciplines (Radianti et al., 

2020). The authors list seventeen benefits of using immersive VR in higher education. These benefits 

include better learning outcomes, increased motivation, and better engagement with course material. 

VR tools are particularly effective for disciplines that require hands-on practice, such as medicine, 

engineering, and architecture. AnatomyX, for instance, provides detailed 3D anatomical models, 

allowing medical students to explore the human body in a risk-free, interactive environment. 

Similarly, Fundamental Surgery provides haptic-enabled VR simulations of key surgical procedures. 

Its haptic-enabled modules have demonstrated strong face validity and improved procedural 

competence in randomized pilot trials (Fundamental VR, 2019). This approach not only enhances 

anatomical understanding but also improves retention by providing realistic, context-rich 

experiences. Another study led by UCLA’s David Geffen School of Medicine in the Journal of Surgical 

Education found that surgical performance using Osso VR improved by 230% compared to 

traditional methods (Osso VR, 2022). VR tools are also useful and applicable in various general 

studies. Suhag (2024) found that VR-enhanced courses produced a statistically significant increase in 

student engagement compared to traditional methods (p < 0.05).  

Moreover, collaborative VR platforms like ClassVR extend immersive learning into shared 

virtual spaces, enabling students to work together in real-time on complex, interactive tasks. Van der 

Meer et al. (2023) identify five distinct affordances of VR for collaborative learning—enhanced 

engagement and motivation, support for both co-located and remote collaboration, provision of 

interdisciplinary virtual spaces, development of social skills, and alignment with collaborative 

learning paradigms. Platforms like ClassVR and BodyMap exemplify these affordances by letting 

students jointly manipulate 3D models and communicate in real time within richly contextualized 

simulations, deepening both subject-matter understanding and essential teamwork competencies. 

Bringing learners together in practical simulations helps them understand the subject better. These 

tools also build important collaboration and soft skills that are essential in higher education. 

4.3. AI-VR Hybrid Tools 

Integrating AI and VR has emerged as a promising educational frontier, one where cognitive 

training and assessment align with instructional strategies that prioritize experiential learning. There 

are already some platforms that integrate both AI and VR, combining the personalized learning 

capabilities of AI with the immersive potential of VR. Axon Park uses a multimodal learning model 

that combines AI analytics with VR simulations. This approach creates a complete educational 

experience. Likewise, ENGAGE XR features Athena AI, a virtual assistant that understands natural 

language within the VR environment, generates contextual images on demand, and aggregates 

participation data for instructors via its analytics dashboard (ENGAGE XR, n.d.). Nowadays, 

platforms are emerging that offer a complete solution, aiming to provide a digital twin of a university 
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with integrated AI and VR capabilities. For example, VictoryXR’s Metaversity builds digital-twin 

campuses in VR, complete with AI-powered conversational tour guides and on-the-fly tutoring 

agents that respond to student queries, blending campus orientation with adaptive learning support 

(VictoryXR, n.d.). This fusion of adaptivity and immersion aligns with situated-cognition theory by 

situating learners in realistic, context-rich simulations that both challenge and support them at the 

optimal level.  

5. Specialized Tools by Discipline 

A thorough examination of the educational technology landscape shows that many AI and VR 

tools are tailored to meet the specific needs of various academic disciplines rather than being general-

purpose. There are tools that are interdisciplinary in nature. These tools often merge various 

approaches, including virtual reality and other technologies, with the ultimate goal of creating digital 

twins of universities. While discipline-specific tools can sometimes outperform generic platforms, 

they do so by addressing the unique pedagogical nuances and workflows specific to each academic 

field. 

In the medical sciences, tools such as AnatomyX and Osso VR provide simulations that allow 

students to practice surgical techniques and explore anatomical structures without the risks 

associated with using live patients. These platforms achieve this realism through advanced technical 

capabilities, often incorporating advanced haptic feedback and 3D visualization, creating highly 

realistic practice environments. For instance, Medivis (2019) explains that AnatomyX offers medical 

students, instructors, and administrators a platform that leverages CT and MRI data to generate over 

5,000 photorealistic anatomical structures, voice and gesture navigation, and cloud-based analytics 

for tracking student progress.  

Additionally, these tools promise better learning outcomes compared to traditional methods. 

For example, a randomized, controlled trial by Lindner et al. (2024) found that medical students who 

completed a fully immersive VR-based emergency-medicine scenario (with automated feedback) 

retained significantly more applied knowledge at 30 days (mean gain +17.8 %) compared to peers 

who learned via a matched video seminar (+11.9 %), indicating that VR can yield measurable long-

term benefits even in short (35-minute) training sessions. Several individual studies report substantial 

procedural-skill gains (effect sizes between 13.9% and 68.4%) for VR-trained medical students 

compared to conventional methods. However, when Liu et al. (2023) pooled these results, the 

aggregate effect did not achieve statistical significance, and the reviewers accepted the null 

hypothesis. 

In STEM disciplines, platforms like ALEKS and Knewton Alta focus on adaptive learning. AI in 

STEM higher education enables the creation of customized, adaptive learning pathways by 

processing extensive data on student achievements, preferences, and learning styles to recommend 

content uniquely suited to each learner (Nagaraj et al., 2023). The authors explain that these systems 

enhance learning by tailoring instruction speed, complexity, and focus to individual needs, 

improving outcomes in challenging STEM concepts.  

In general, adaptive learning systems have shown satisfactory results not only in STEM fields 

but across various subjects as well. Across multiple implementations, adaptive learning systems have 

demonstrated a reduction in time to mastery by an average of 30% compared to static digital content 

(Digital Promise, 2020). Completion rates for adaptive courses average 15–22% higher than 

traditional digital courses (Online Learning Consortium, 2021). A comprehensive evaluation of 26 

adaptive learning implementations reported a moderate overall effect size (Hedges’ g = 0.36), 

indicating meaningful but varied impact across contexts (SRI International, 2022). Additionally, 

Yazdi et al. (2024) explain that by adding VR to online STEM courses, schools can create realistic lab 

simulations and demonstrate industrial processes. The authors support that this approach boosts 

student engagement and understanding. This is the primary reason that VR tools are popular in 

STEM studies. 
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Just as VR simulations optimize STEM education, AI-powered language platforms utilize NPL 

algorithms to customize lessons in real time. Language learning platforms like Duolingo help 

students learn by examining their pronunciation and progress. They adjust the exercises based on 

pupils strengths and weaknesses, which helps them learn a language faster. For instance, 

independent learners who used Duolingo’s app for roughly 3 months (~27 hours) showed significant 

improvements across all language skills – including reading, writing, listening, speaking, grammar, 

and pronunciation – demonstrating that such apps can enhance a broad range of abilities (Smith et 

al., 2024). Jiang et al. (2022) found that learners who completed Duolingo’s beginner-level Spanish or 

French courses achieved reading and listening proficiency levels comparable to those of university 

students after about four semesters of language instruction). Consequently, higher education 

institutions are increasingly adopting AI tools to complement traditional teaching methods. 

In the creative arts and design fields, VR tools like Tilt Brush and Gravity Sketch are 

transforming creative arts and design education by enabling students to sketch and prototype 

directly in three-dimensional space. Stephen and Kunnumpurath (2024) conclude that incorporating 

Tilt Brush into architecture curricula significantly enhances students’ creative output and spatial 

visualization skills. The authors indicate that none of the participants fell below the “Satisfactory” 

threshold, and 80% reached “Accomplished” levels of creativity, indicating that VR-based 3D 

painting fosters both the creative process and the final design quality. Tools like Tilt Brush help 

develop key design skills include thinking creatively, using 3D technology, and evaluating one’s own 

work.  In another study, Lin et al. (2022) observed that when design students used Gravity Sketch in 

VR, they produced significantly fewer sketches and spent more time on each than when sketching on 

paper; The authors note that the three-dimensional, clear environment helps puppils focus on 

detailed improvements instead of rushing ideas. This shows that VR sketching works better in the 

later stages of the design process (Lin et al., 2022). 

6. Trends and Key Findings 

Several broader trends can be discerned from a close examination of the specialized AI and VR 

tools cataloged in higher education, revealing insights into licensing models, technical requirements, 

cost structures, integration approaches, disciplinary focus, hardware dependencies, and the growing 

convergence of artificial intelligence (AI) and virtual reality (VR). 

First, the analysis confirms a strong market preference for proprietary solutions: nearly 91% of 

tools operate under paid licenses. This dominance stems from the significant R&D investments 

needed to develop the AI algorithms, immersive 3D simulations, and scalable platform architectures. 

Furthermore, proprietary vendors also fund dedicated support teams that provide ongoing support 

and regular updates, as well as features that are unavailable in open-source alternatives, which are 

also limited in number. These characteristics are crucial for institutions that cannot manage the 

technical and staffing costs of developing solutions in-house. Nevertheless, open-source alternatives 

occupy important niche applications, particularly in VR education. For example, OpenSimulator 

demonstrates how customizable open-source options enable teachers to create virtual experiences 

tailored to their learning goals, offering flexibility that proprietary solutions may not provide. 

Additionally, institutions using open-source solutions can maintain full control over data privacy 

and deployment. 

Second, technical complexity, defined here as the combination of infrastructure, software 

dependencies, and user expertise required for deployment, predominantly falls into the “medium” 

category. Approximately 49% of the surveyed tools are considered medium complexity, meaning 

they necessitate some level of server-side setup (e.g., cloud hosting, database configuration), 

instructor training, and potentially limited hardware provisioning. Equally, nearly 42% are rated 

“low” complexity, typically browser-based AI quiz platforms or lightweight VR applications that run 

on standard laptops or mobile devices without specialized peripherals. Only around 9% of tools are 

classified as “high” complexity—those requiring advanced knowledge of programming, custom 

hardware such as high-end motion capture rigs, or extensive IT support. Vendors are working to 
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balance features that are advanced with interfaces that are easy to use. They are also focusing on 

seamless integration since many educators may not have strong technical skills. There is an ongoing 

trend toward ecosystem-based educational design, in which modular AI and VR tools are designed 

for interoperability through APIs, Learning Tools Interoperability (LTI) standards, SDKs, and cloud-

based platforms. These integration pathways support unified digital infrastructures that facilitate 

easy-to-use and maintainable unified infrastructure. 

Third, cost models remain dominated by subscription pricing, which applies to approximately 

45% of AI-driven and VR-enhanced tools. Subscription models allow vendors to deliver continuous 

updates—particularly vital for AI platforms that require regular retraining of algorithms on new 

data—and to provide ongoing technical support. This approach ensures that the software remains 

current with evolving pedagogical standards, security protocols, and cloud infrastructure changes. 

Aside from pure subscription, around 29.9% of tools utilize a freemium model, wherein basic 

functionality is accessible at no cost, while advanced features are unlocked through paid tiers. Pure 

enterprise licensing, accounting for roughly 12%, typically involves institution-wide agreements. 

Although a one-time purchase model exists—especially for standalone VR experiences—it is 

relatively rare, as the need for frequent AI model updates and virtual environment enhancements 

has made recurring revenue structures more sustainable for providers. 

Fourth, integration capability remains a critical differentiator among these tools. Approximately 

22% of platforms operate as standalone solutions, requiring no integration with existing campus 

software. This makes them attractive to smaller institutions that want simple, easy-to-use options. 

However, the data reveal that about 16 % of tools offer pure LMS integration, while another 21 % 

combine LMS connectivity with API access (e.g., Gradescope), enabling single sign-on, gradebook 

synchronization, and continuous data exchange. Only around 6 % of tools provide full 

LMS + API + cloud integration (e.g., Canvas, Brightspace), supporting advanced use cases such as real 

time adaptive learning pathways informed by campus wide data warehouses. These hybrid models 

directly address institutional demands for cohesive digital ecosystems over isolated silos. As 

universities prioritize centralized data strategies, tools with API-driven and cloud-enabled 

integration layers will likely see accelerated adoption. 

Fifth, the tools’ disciplinary focus reveals a clear preference for general-purpose solutions: nearly 

70% of platforms are designed to serve all academic disciplines. These hybrid integration models 

address the growing institutional desire for cohesive digital learning ecosystems rather than isolated 

educational silos. As universities chart roadmaps for centralized student data warehouses and 

unified dashboards, integration-ready tools will likely see accelerated adoption. 

These include generic LMSs, data analytics suites, and broad VR meeting spaces that can be 

repurposed for various use cases, from virtual labs to interactive seminars. The remaining 30% are 

more narrowly targeted, with only a handful of examples catering exclusively to fields such as 

medical and health sciences (e.g., surgical simulators), STEM (e.g., virtual chemistry labs), or arts and 

design (e.g., VR painting studios). This distribution suggests that while specialized tools do exist to 

address domain-specific pedagogical nuances, many institutions derive sufficient value from 

adaptable, cross-disciplinary platforms that can be customized via plugins or API-driven extensions. 

For programs that require deep domain fidelity, investing in bespoke solutions remains necessary. 

Institutions may prefer to try out general options first because the initial cost and maintenance can 

be high when working with specialized vendors. 

Sixth, hardware dependency is a vital factor affecting adoption and scalability. A substantial 

majority, about 67 %, of AI-based tools operate entirely in the cloud or are browser-based, meaning 

they require no specialized hardware beyond standard laptops, tablets, or smartphones. This 

architecture significantly lowers barriers to entry, especially for institutions with limited technology 

budgets. Conversely, roughly 17.9% of tools necessitate dedicated VR headsets (e.g., Oculus Rift, 

HTC Vive), and another  9.0% require mixed-reality (MR/AR) devices such as Microsoft HoloLens. 

These immersive platforms, although highly engaging, introduce substantial capital and logistical 

costs: procurement of headsets, provision of compatible workstations or standalone devices, and the 
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need for dedicated lab space with motion-tracking sensors. Nonetheless, the rapid evolution of 

standalone VR headsets (e.g., Meta Quest series), which combine wireless freedom with sufficient 

graphical fidelity, has driven hardware costs, making it feasible to equip entire classrooms.  

Finally, there is an emergence of hybrid solutions that combine AI and VR. Approximately 13% 

of the tools explicitly combine AI and VR technologies. Hybrid AI-VR solutions in higher education 

provide a modern way to learn by combining the best features of both technologies. This partnership 

creates benefits that each technology alone cannot deliver. However, developing and integrating 

these hybrid platforms will require more expertise and make integration more difficult and 

expensive, driving up both initial development costs and ongoing staffing needs. As digital-twin 

campus initiatives gain traction, we can expect richly detailed virtual replicas of real-world 

institutions to redefine hybrid and remote education. 

In summary, the landscape of specialized AI and VR tools in higher education is characterized 

by a dominance of proprietary, subscription-based models; a deliberate balance of technical 

complexity to facilitate educator adoption; a reliance on standalone solutions for immediate usability; 

and an increasingly common embrace of all-disciplinary platforms. However, some open-source 

alternatives offer cost-effective customization. Integration-ready tools are responding to the push for 

ecosystem coherence, and convergent AI and VR platforms are setting new benchmarks for 

immersive, personalized learning. As hardware costs decline and cloud infrastructure matures, 

institutions can expect continued evolution toward end-to-end, AI-driven immersive 

environments—transforming how knowledge is delivered, assessed, and internalized across the 

academic spectrum. 

7. Ethical Considerations 

The integration of the tools in education holds significant potential but has generated numerous 

ethical considerations that are becoming increasingly critical as these tools are adopted more widely. 

As these technologies increasingly shape learning environments, institutions must address concerns 

related to data privacy, algorithmic fairness inclusivity, academic integrity, transparency, 

accountability, and the potential over-reliance on technology to ensure that innovation remains 

aligned with educational values and human dignity. 

One major ethical concern is data governance and privacy, as it is well known that these systems, 

particularly AI systems, collect vast amounts of student data. There is concern in the academic sphere 

that this data can be used for surveillance and other malignant ways. For example, Adiguzel et al. 

(2023) stress the importance of giving students more control over their data. They suggest that 

educational platforms should have clear ways for students to opt in and should provide 

straightforward information about how their data will be used. Recognizing this problem, 

policymakers are attempting to provide guidelines, with bodies like the European Parliamentary 

Research Service dictating that transparency and explainability are essential ethical pillars in AI, 

particularly when such systems influence human development and decision-making, as in education 

(Sartor & Lagioia, 2020). Therefore, EU proposes that institutions must therefore adhere to robust 

data protection frameworks, such as the General Data Protection Regulation (GDPR), which sets a 

global benchmark for handling data of EU residents, regardless of the institution's physical location. 

A core requirement of GDPR, and similar regulations inspired by it, is clear communication regarding 

how AI applications operate and the decision-making processes involved is essential for 

accountability and trust (Balta, 2023; Weidener & Fischer, 2024). 

Equally pressing is the issue of algorithmic bias. Since AI algorithms learn patterns directly from 

the data they are trained on, the quality of that data is fundamental. When AI algorithms are trained 

on narrow or unrepresentative datasets, they may unintentionally reinforce existing inequities, 

particularly in assessment and predictive analytics (Owan et al., 2023). For example, if the datasets 

lack diversity, the AI may fail to accurately evaluate the decision-making of people who were 

underrepresented in the dataset. This can disadvantage individuals from those groups, making it 

harder for them to succeed.  
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Academic integrity is a significant ethical challenge increasing with the proliferation of 

generative AI. AI tools can inadvertently promote plagiarism, especially given indications that many 

students lack formal guidance on ethical writing practices in this context (Pan, 2024a). Zhou, Zhang, 

and Chan (2024) similarly stress that unchecked AI use not only raises significant ethical challenges, 

but also highlight concerns about over-reliance on AI that potentially that will compromise original 

thinking and critical analysis. Wiredu, Abuba, and Zakaria (2024) also highlight the importance of 

deploying advanced plagiarism and generative-AI detection tools alongside AI literacy programmes. 

However, some studies propose that rather than focusing solely on detection, educational institutions 

should adopt a more holistic approach to AI in education. According to Kumar (2023), traditional 

methods, which rely heavily on artifacts such as essays, need to evolve into more robust, AI-aware 

forms of assessment that genuinely reflect student learning and skills, rather than relying heavily on 

artifacts such as essays. Finally, AI threatens the sustainability of meaningful educational 

experiences, particularly regarding the irreplaceable role of human educators (Okulich-Kazarin et al., 

2024). Having considered these multifaceted ethical risks, attention must now turn to the construction 

of a coherent ethical model—capable of ensuring that innovation in AI supports rather than supplants 

human-centred education. 

The ethical paradigm articulated by Smyrnaiou et al. (2023), situated within the broader vision 

of Education 5.0, provides a compelling call for human-centric, responsible, and equitable 

technological integration. This paper embraces that vision while also proposing a complementary, 

multi-layered ethical framework, grounded in empirical findings from the present study. The audit 

of AI and VR tools conducted as part of this research, documented in the accompanying Excel dataset, 

indicates that while some platforms include ethical compliance features such as privacy controls, 

accessibility standards, and bias mitigation protocols, available information was often limited or 

inconsistently disclosed. In most cases, vendor responses were not forthcoming in the efforts to obtain 

further documentation or access to the software, thereby constraining the evaluative depth of the 

audit. 

This finding shows the need to include ethical safeguards right from the start of the design 

process and throughout deployment. To effectively address these complex issues, stakeholders must 

work together to create detailed curricula, frameworks and educational pipelines. Such frameworks 

must champion diversity, support broad intellectual engagement, and maintain human agency over 

technology to ensure that generative AI tools enhance rather than restrict educational experiences 

(Rudolph et al., 2023). 

7. Challenges and Opportunities 

The use of these tools in higher education presents transformative opportunities alongside 

complicated challenges. While promising to revolutionize learning, democratize access, and deepen 

engagement, successful adoption demands more than technical upgrades; it requires a fundamental 

rethinking of infrastructure, pedagogy, and institutional culture. 

First, a strong technical infrastructure serves as the essential foundation for successful 

implementation. For example, these tools require institutions to have strong infrastructure, including 

fast internet connections, powerful servers, and VR headsets. Furthermore, if any AI model training 

or VR development is needed on-premise, it requires costly GPU infrastructure. These needs can 

challenge the budgets of smaller colleges. Integrating these technologies with existing LMS adds 

more complexity.  

To successfully integrate AI and VR tools, institutional systems must work seamlessly together. 

This demands not only effective data sharing and clear communication between platforms but also 

robust cybersecurity measures to safeguard against breaches and maintain data integrity. Moreover, 

institutions must navigate a complex regulatory landscape, balancing innovation with compliance, 

as previously discussed in ethical considerations, while ensuring these technical foundations remain 

resilient. Failure to address these requirements inevitably erodes student trust and institutional 

credibility. Additionally, these deficiencies manifest acutely in user experience. Inadequate 
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bandwidth disrupts learning continuity, while unresolved technical and physiological barriers, 

particularly VR sickness affecting a substantial user cohort, demand proactive mitigation.  Empirical 

classroom studies underscore these barriers: connectivity issues frequently interrupt sessions, while 

VR-induced dizziness compromises focus and accessibility (Domínguez Vázquez and Díaz Palencia, 

2024). 

These technical limitations directly contradict Cabrera-Duffaut et al.'s (2024) mandate that VR 

must complement pedagogy, a principle further challenged when technical failures undermine 

accessibility. Overcoming these barriers alone is insufficient; VR and AI tools cannot intrinsically 

enhance learning without deliberate pedagogical alignment. 

Tools alone do not guarantee better results. Educators need to align them with sound 

pedagogical theories and practices and avoid superficial use. This demands extensive faculty training 

and curriculum redesign. For example, Han et al. (2022) demonstrate that VR content selection 

requires pedagogical strategic alignment between immersion levels and perspective-taking designs 

to maximize empathy. Meanwhile, empirical evidence has demonstrated that cognitive load in VR 

environments (Huang et al., 2019) and institutional resistance driven by resource limitations and 

digital divides to disrupt traditional methods (Cedeño et al., 2024) pose additional hurdles. Without 

the pedagogical context, these tools risk becoming distractions rather than enhancements. 

Successful integration requires robust infrastructure and effective pedagogy, as discussed in the 

previous section, but these alone are insufficient. Equally critical are supportive institutional culture 

and strategic planning. Without these, faculty resistance, often stemming from fears of job 

displacement and digital skill gaps, becomes a significant barrier to adoption. Institutions also 

grapple with long-term costs, ethical dilemmas around AI decisions, and the urgent need for teacher 

professional development in emerging technologies (Rudnik, 2022).  Financial constraints further 

complicate scaling efforts (Sila et al., 2023), while ethical concerns, such as data privacy, as already 

discussed in the ethical consideration section, and demand careful navigation. These challenges are 

connected: if schools do not invest in training, teachers cannot overcome technical and teaching 

barriers. 

8. Opportunities for Innovation 

Current educational landscapes, while benefiting from isolated implementations of AI-driven 

analytics and VR-based simulations, have yet to fully leverage the potential of combining these 

technologies into cohesive, interactive ecosystems (Li and Rohayati, 2025). The rapid increase in the 

use of these tools in education necessitates an understanding of development trends for technological 

innovations and their implementation in higher education. To bridge this knowledge gap, the 

establishment of specialized laboratories or dedicated spaces where these technologies can be 

practically explored and refined should be encouraged. These labs will reshape institutional 

approaches to student engagement and pedagogical effectiveness. These specialized labs would 

provide the necessary environment to develop the next generation of adaptive learning engines, 

moving beyond current limitations. Existing adaptive learning systems, such as Knewton Alta and 

ALEKS, currently rely on predefined adaptive algorithms. The integration of machine learning, as 

indicated by Xu (2022), real-time vocabulary adaptation, serves as a foundational approach to 

develop more intelligent systems. However, the opportunity exists for even more sophisticated, real-

time adaptive engines. For instance, the analysis of eye movements in VR training can help identify 

moments of difficulty and provide support, leading to more effective personalized learning (Hong et 

al., 2021). The authors experimented with 21 participants in VR training and demonstrated the utility 

of eye-tracking data in identifying moments for intervention. Such advancements, which can also 

integrate the analysis of other observed behaviors (Slater et al., 2022), enable the creation of genuinely 

personalized learning paths that enhance learner engagement and educational outcomes 

(Chalkiadakis et al., 2024). Achieving these enhanced educational outcomes through advanced 

technological integration, however, extends beyond pedagogical tools to fundamentally reshape 

institutional approaches to learning. 
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Integrating technology effectively enhances efficiency and sparks creativity and innovation, the 

core of education alongside critical thinking and problem-solving. Zlatanović et al. (2020) emphasize 

the necessity of a systemic approach to improve innovativeness in higher education, which is crucial 

for cultivating a creative learning environment that fosters the skills mentioned above, as well as risk-

taking and learning from failure.  

Building on this foundation of innovative learning environments, the potential of AI and VR 

tools in career readiness is significant, especially since AI is already disrupting the workforce. 

Acknowledging their importance, 70% of community college students are actively working to 

enhance their readiness for careers in AI (Campus Technology, 2025). VR, on the other hand, may not 

disrupt the workforce but can serve as a tool for career adaptability via the skill-based learning it 

offers. Indeed, immersive VR training has been shown to significantly enhance career adaptability 

through experiential learning and effective career decision-making in an evolving job market 

(Korniienko & Barchi, 2025).  

Concluding, to fully use the potential of AI and VR tools in preparing students for a changing 

workforce as well as in academia, schools need to innovate and integrate these technologies 

effectively. These systematic processes can be facilitated by holistic frameworks that provide 

guidelines for the full spectrum of integration and pedagogical alignment. These frameworks should 

be easy to scale and adapt across universities. Although specific frameworks are still under 

development, hinting at their eventual application can encourage institutions to consider strategic 

preparation for these impending integrations. 

9. Conclusions and Future Work 

Bringing AI and VR into higher education it is a significant leap towards Education 5.0. The need 

for an efficient integration will require frameworks that truly weave these powerful technologies into 

teaching practices. However, several critical hurdles remain as described in this paper, such as data 

privacy, algorithm fairness, the digital equality gap, and adequate training for educators. To address 

these challenges, there is a need for practical solutions that must be flexible enough to make education 

more effective and inclusive. 

Future research should focus on the practical implementation of testing how well AI and VR 

improve synergistically student learning and engagement over time. Improving how these 

technologies respond to learners through real-time data analysis and simpler user interactions is 

essential. Pilot programs that closely resemble real classroom or lab settings can provide proof of 

their effectiveness. The results can help improve integration procedures before they are rolled out 

more widely. Training programs for teachers will help them effectively use these new tools, backed 

by transparent ethical standards. Finally, collaboration across institutions and disciplines will expand 

the possibilities and accessibility. 
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API Application Programming Interface 

DCCI  Dynamic Course Content Integration 

Education 

5.0 

The fifth generation of education emphasizing personalization and technological 

integration 

FERPA Family Educational Rights and Privacy Act 

GDPR General Data Protection Regulation 

GPU Graphics Processing Unit 

LMS Learning Management System 

NLP Natural Language Processing 

VR Virtual Reality 

Appendix A 

This appendix provides a descriptive overview of the dataset of 68 Artificial Intelligence (AI), 

Virtual Reality (VR), and hybrid AI-VR tools analysed in this study. Due to the large size of the 

dataset, the complete table is provided online and can be accessed at the following link: 

Full Dataset (Supplementary Appendix A): 

https://1drv.ms/x/c/9fff3e766e9a1e80/EUqwMA5zufJPr6hwaNY-

FPkB89u1joNMlHklNqJC0waUsw?e=3MmoM8 

The dataset contains detailed information on each tool, including technological category, 

purpose, cost model, integration capabilities, and ethical considerations. The structure of the dataset 

is as follows: 

• Column A – Tool / Platform: 

The name of the AI, VR, or hybrid tool. 

• Column B – AI/VR Balance: 

Classification as AI, VR, or AI-VR Hybrid. 

• Column C – Purpose/Functionality: 

The primary functional use of the tool (e.g., tutoring, simulation, automated assessment). 

• Column D – Technical Complexity: 

Implementation difficulty (Low, Medium, High). 

• Column E – Cost Model: 

Free, Freemium, Institutional Licence, or Commercial pricing. 

• Column F – Integration Capability: 

The ability to integrate with other systems 

• Column G – Target Discipline: 

The academic field(s) where the tool is intended to be used. 

• Column H – Target Audience: 

The primary users of the tool 

Column I – Accessibility Features: 

Accessibility accommodations provided by the tool 

• Column J – Hardware Dependency: 

Any required physical equipment or technical infrastructure 

(e.g., VR headsets, high-performance GPU, smart devices). 

• Column K – Open Source vs. Proprietary: 

Indicates whether the tool is open-source, proprietary. 

• Column L – Ethical/Privacy Compliance: 

Information on how the tool adheres to ethical, legal, and privacy frameworks 

• Column M – Site: 

The tool’s primary website or documentation link. 

Below is a sample extract with five representative tools from the full dataset: 
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Tool/Platform Type Purpose/Functionality 
Target 

Discipline 

Reference 

/Site 

Alchemy AI 
Faculty-support 

platform for educators 

All 

disciplines 
alchemy.works 

ALEKS AI 
Adaptive learning 

system 
STEM 

(Math) 
aleks.com 

AnatomyX XR 
AR-based anatomy 

education 

Medical & 

Health 

Sciences 

anatomyx.com 

Axon Park AI-VR 
Immersive 

educational platform 

All 

disciplines 
axonpark.com 

Blackboard AI 
Learning-management 

system 

All 

disciplines 
anthology.com 

… … … … … 
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