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Abstract  
The unforeseen consequences of a worldwide epidemic on higher education have compelled administrators, 
learners, and educators to reassess all elements of current systems, particularly in enhancing the efficacy and 
efficiency of technology utilisation in education. The transition to online classes—whether mixed or entirely 
virtual—can be executed swiftly; but, first studies indicate significant disparities in excellence, acceptability, 
completion rates, and learning outcomes. Therefore, it is essential to analyse the current studies on educational 
developments and procedures that use technology. This research investigates the contemporary technical, 
institutional, and educational trends and problems using a study. 
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1. Introduction 

In an increasingly interconnected world, educators encounter several opportunities for intentional and opportune 
growth. This increasingly linked world enhances societal accessibility to higher education (HE) and fosters 
creative teaching approaches, although it also poses several obstacles due to the demands placed on institutions. 
Higher educational institutions (HEI) are anticipated by lawmakers, students, and the public at large to be creative, 
reasonable, and efficient in order to maintain relevance and deliver quality education. This underscores a 
continuous transformation indicative of an augmented alignment of many problems: pedagogy, career preparation, 
and the exchange of knowledge within educational organisations. Transformational management poses difficulties 
for instructors and administrators since emerging methodologies as well as technology need excellent planning 
and decision-making procedures for their execution. Technological advancements foster the creation of novel 
pedagogies and practices, resulting in a digital disruption of education, which serves as a catalyst for significant 
progress in higher education. These effects are observed in institutions offering distance and online education, as 
well as conventional in-person universities that adopt enhanced technology and collaborative procedures, thereby 
integrating classroom experiences with the ease and adaptability of online delivery, which enhances learner 
engagement as well as interaction. Consequently, technology serves as a transformational complementing 
instrument for conventional higher education paradigms. The COVID-19 pandemic underscores the 
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implementation of detrimental educational methods for rapid response. However, early studies present a mixed 
evaluation of the efficacy of emergency remote learning, which contrasts with conventional distance and online 
education that relies on comprehensive prior strategic planning and organisation, thereby affecting the degree of 
curriculum design, growth, and completion. Furthermore, some educators had less or no experience in online 
instruction, and the swift shift exposed a deficiency in competence, highlighting a significant need for extra 
support in the evolving landscape [6]. 
 

2. Challenges 

Notwithstanding the benefits of technology-enhanced educational advances, difficulties persist. Technology has 
been adopted at a slower pace than anticipated [7]. Despite universities' efforts to maintain innovation, the 
integration of technology, social digitalisation, and fiscal constraints underscore the challenges they encounter 
[8]. This affects educators, students, and making choices on structure and content development [9]. 
Obstacles to technology installation include the transformation of the teacher's position upon its introduction [10-
12]. Comprehending this position may explain the disparities in technology utilisation between rookie and 
seasoned educators. 10-year longitudinal research revealed that rookie instructors in Sweden were more inclined 
than their seasoned peers to use new technology in their methods of instruction [11]. Teachers' attitudes and views 
towards technology deployment were the most significant factors influencing its adoption in Dutch universities 
[12-15]. This signifies a persistent issue, since it is essential for all institution members to embrace a pro-change 
mindset to promote new educational methods in strategic and organisational planning. Nevertheless, these views 
are often not readily embraced: Ninety-three percent of surveyed educators at Australian universities have 
recognised teacher opposition to technology adoption as a primary obstacle [13, 15, 16-18]. 
Furthermore, selecting the best suitable tools and educational activities to meet the demands of educators and 
students is a labour-intensive endeavour [19]. The rapid introduction of technological advances often surpasses 
instructors' ability to achieve proficiency before implementation. Academic personnel must have a high degree of 
digital and technical proficiency [20-22]. Consequently, learning together via e-learning platforms & networking 
sites, along with online virtual collaboration among educators, is essential [23]. Nonetheless, educators vary in 
their perspectives about the utilisation and use of technology. Furthermore, the increasing need for teachers' digital 
ability (DC) in HE necessitates continuous assistance in digital pedagogical techniques [24]. 
Usage of the technology faces additional obstacles in credentialization, since electronic badge programs provide 
usability concerns, heightened faculty workload, and lack of knowledge about what they are. Learning analytics 
and AI encounter obstacles stemming from an absence of theoretical foundations and based on evidence economic 
models that advocate for their use. The restrictions are associated with obstacles that institutions encounter 
regarding computer systems, equipment, and software, since educators need knowledge to execute administrative 
and strategy advancements using novel pedagogies [25]. 
 

3. Current Trends 
3.1. Virtual and augmented reality for immersive learning 

Technological improvements have resulted in the widespread use of technologically enhanced education in 
education, thus leading to an increase in study on this subject. Technology-enhanced learning denotes the 
incorporation and use of electronic uses in educational practices. Technology-enhanced instruction have the 
capacity to provide interactive and personalised lessons and are well regarded by those in education. 
Extended reality methods [26], including augmented reality (AR), virtual reality (VR), and mixed reality (MR), 
are utilised in a variety of classrooms to enhance the methods of instruction and learning. AR enhances users' 
physical surroundings with digital objects and information, maintaining their connection to the real world, whereas 
virtual reality immerses users in simulated environments that exhibit high realism, completely enveloping them. 
According to the "reality-virtuality continuum," a kind of hybrid reality, characterised by the interaction and 
coexistence of tangible and digital things, is positioned between AR and VR, although this is not explicitly 
defined. Research has demonstrated that the incorporation of augmented reality in education enhances the drive 
of pupils, there and educational results, while also facilitating novel interactions and communication with peers 
and their surroundings. Research indicates that VR can enhance lessons by immersing students in entirely virtual 
settings, allowing them to experience scenarios that would otherwise be unattainable, and providing opportunities 
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for practical training in secure settings [27-29]. Nonetheless, in addition to the capacity of AR and VR classrooms 
to yield favourable academic results across all levels and their recognition as significant learning instruments, it 
is essential to consider students' impacts, but behaviours, feeling, as well as traits to develop adaptable educational 
experiences which encourage effective education [30-32]. 
As students mature in an environment saturated with technology apps and gadgets, along with instant accessibility 
to data, their needs in education and perceptions of good learning have evolved, leading them to want more 
personalised [33], interactive [34], and adaptable educational opportunities [35]. The topic of affective technology 
is advancing swiftly to meet new educational needs and provide instruction that include students' traits and 
emotions inside technology-enhanced learning environments [36]. emotional computing, within the realm of 
instruction, pertains to computer applications that impact and are shaped by learners' emotions and emotional 
events. Affective computing comprises strategies and methodologies that allow systems or services to recognise 
emotions from data across multiple sizes and modalities. Thus, by leveraging affective technology, use can 
objectively examine the interplay between thinking, inspiration, and emotion, enabling them to determine, 
interpret, observe, behave to, and adjust to learners' affective states intelligently and in real time throughout the 
educational process [37]. Affective computing elements vary across technology-enhanced learning interventions 
in conventional educational contexts and those in virtual reality and immersion learning environments. Despite 
several research investigating the development of technologies capable of identifying, monitoring, and responding 
to users' emotive states, greater exploration of the function of emotional computing in extended reality education 
is necessary. This is especially accurate, since it may impact learning in a variety of settings and is affected by 
several variables. 
Ten years subsequent to the first study, advancements in video conferencing and virtual world management have 
occurred [28]. A 3D virtual world using a head-mounted display signifies a substantial level of immersion, while 
a 2D simulation shown on a computer screen indicates less immersion. The cognitive framework of multimedia 
instruction posits that immersive virtual reality (IVR) enhances motivation for learning, subsequently augmenting 
generative processing by connecting new information to existing knowledge. Nonetheless, the drawback of IVR 
is the heightened distraction of learners caused by the level of detail and newness of the 3D virtual circumstances, 
which diminishes critical evaluating (representing the instructional content in their current memory) as learners 
concentrate on irrelevant interpreting (which does not facilitate the instructional objective) while navigating the 
"highly" immersive virtual reality [29]. Conversely, traditional media (instructional films, desktop presentations, 
and slideshows) provide the advantage of less unnecessary processing, so allocating more cognitive resources for 
the learner's fundamental and creative processing. Moreover, a well-structured course will concentrate on the 
fundamental content, leading to enhanced necessary processing. The drawback, nevertheless, is that the student 
may lack the motivation to interact with the instructional content, resulting in diminished creative processing 
Many studies.  
assert that educators utilising IVR must reduce extraneous analysing while ensuring adequate productive and key 
processing, while designers employing regular media must promote high productive analysing as delivering a 
well-structured lesson.   
 
This suggests that learning via both traditional media and IVR may be enhanced by effectively using internal 
elements (instructional design principles) and external ones (generative learning activities). This recommendation 
may be applied to interactive learning via conferencing services. Despite the enhanced user-friendliness of 
videoconferencing systems today and the integration of additional tools like as polls, interaction boards, and 
grouping features, the video quality at both ends remains suboptimal, and particular audio issues continue to exist. 
Consequently, it is imperative to investigate the mental picture of synchronous training, focussing not on a 
restricted videoconferencing system but rather on a platform that streams live augmented by AR as a transitional 
solution for the inadequate immersion provided by current videoconferencing technologies compared to 
immersive virtual reality (IVR).  An IVC employs a computerised streaming facility that produces the required 
illumination and audiovisual input to provide an AR environment for the teacher (refer to Figure 1a). The teacher 
is situated behind a black curtain in the studio, illuminated from three angles. The trainer's video is integrated in 
actual time with the slide presentation, enabling two forms of engagement. The first aspect is the instructional 
material, facilitated by a button and viewed via an integrated video screen. The secondary level of engagement 
occurs with learners via audio, facilitated by a conventional conferencing system (see to Figure 1a). 
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Figure 1: Model in [28] 
 
IVCs exhibit four categories of real-time streaming, determined by the presence or absence of video server 
administration and the one-to-many or one-to-one configurations, as seen in Figure 2. 

 
Figure 2: Four variants of IVCs [28] 
The IVC enables three forms of AR inside the audiovisual content produced for both synchronous and 
asynchronous learning. Type One. The first form integrates the visual material designed for the course with the 
instructor's video set against a black backdrop. In this kind of AR, the student witnesses the instructor's 
engagement with the audiovisual content via pointing motions, glances, and gaze direction. This engagement 
occurs because of the visual input the teacher receives via a display (refer to Figure 3). 
Type II. The second kind of AR is produced by using fluorescent markers to draw and write the previously created 
instructional content on a translucent board, followed by laterally flipping the video prior to capturing or 
broadcasting it (refer to Figure 3b). 
 
Type III. The third kind integrates the preceding two forms of AR This third method leverages the simplicity of 
creating visually attractive content by using a translucent board and neon markers for writing. The IVC integrates 
the two films in real time and offers visual input to the teacher, enabling interaction with the audiovisual content 
and the board's text (see Figure 3c). 
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Figure 3: Three forms of AR [28] 

The research in [31] examines the influence of VR/AR games on self-directed in HE environments. A qualitative 
research-action methodology was used to develop AR micro-stories aimed at fostering understanding and thinking 
positively. By playing a role, the participants engaged collaboratively and enhanced their comprehension of this 
method, so boosting their self-directed learning skills. The results demonstrate that the integration of VR/AR in 
HE enhances self-directed learning, fostering active student participation and significant educational experiences. 
Furthermore, students see these immersive instructional techniques as connecting virtual and physical learning 
settings, resulting in improved educational outcomes. For this investigation, the researchers used the STEM 
method as their educational foundation. It included many steps, specifically: Understand; Imagine; Design; 
Construct; Test; Improve. During the Understand phase, participants engaged in role-playing exercises which 
enabled those to assume the role of investigators. During the Imagine stage, participants received particular roles 
and responsibilities to fully engage in the event. In the design stage, participants formulated a plan to execute or 
create a project informed by their feelings and the insights acquired from the activity. They developed a micro-
story in augmented reality as a prototype to showcase their degree of success, as seen in Figure 4. 
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Figure 4: Micro-story in AR. [31] 
During the Construct and Test stages, participants used 3D and 2D models to create the AR micro-story 
prototypes. This illustrated the situation cases with drawings which were then animated in augmented reality 
utilising the Paint 3D software (see to Figure 5). In an experiment, learners utilised Oculus Quest 2 to investigate 
3rd stage and acquire knowledge of this, as shown in Figure 6. By engaging into a online narrative and constructing 
sensory educational artefacts, students could interact with the subject more profoundly. 

 
Figure 5: Second stage [31] 
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Figure 6: Level 3 [31] 

Ultimately, to enhance immersion and interactivity, the participants were exposed to the VR via the Mozilla Hubs 
platform [31]. During the experimental phase, participants were allocated an exhilarating playing roles game titled 
“Following Clues,” in which they embarked on a mission to locate a flying creature characterised by wings and 
green and yellow colour, and a beak (see Figure 7). The kids had to collaborate and explore the VR world while 
following the hints. This experimental phase sought to evaluate students' adaptation and involvement in a wholly 
virtual environment, fostering cooperation and skill enhancing abilities in interactive ICT context. The research 
aimed to explore the possible use of virtual reality to enhance educational programs and deepen knowledge of 
playing roles by integrating the metaphysical realm. The Mozilla Hubs infrastructure offered undergraduates a 
unique chance to engage with the outdoors in an innovative and compelling manner, broadening their views on 
the learning potential of VR.  
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Figure 7: VR utilisation [31] 
Implementing role-playing exercises in augmented and virtual reality settings proved helpful in facilitating 
students' expression and reflection on their education experiences. Students might engage in several situations via 
these activities, including in lively discussions with their classmates and digital information. This complete 
immersion facilitated the integration of virtual and physical education settings, as learners felt actively engaged 
in their studies notwithstanding the digital context. The integration of asynchronous and synchronous activities 
enhanced their proficiency in utilising inclusive technological tools to achieve educational objectives, hence 
augmenting their total digital literacy.  The work in [31] fostered analytical and creative abilities in pupils via the 
integration of STEM education methodologies. The development of AR micro-stories required innovative 
thinking and the use of expertise to construct captivating tales. The hands-on experience method enabled students 
to cultivate a profound comprehension of the material by becoming active architects of information instead of 
passive users. Furthermore, the application of AR and VR technologies afforded learners a unique chance to 
cultivate their creativity and exhibit their discoveries in a visually engaging manner. Further examination of other 
research found that, but conventional teaching techniques had advantages, the multimedia experiences provided 
by VR and AR frequently offer a better setting for learning. They provide a more profound connection with 
intricate information than standard seminars and textbooks, offering chances for individualised experiences of 
learning [33-35].  This investigation revealed a mixture of feelings among students, mostly favourable about AR 
activities, although accompanied by negative emotions stemming from numerous challenges [36-38]. The creative 
integration of AR in simulations was entertaining and inventive; nonetheless, it is essential to recognise the 
feelings and technical hurdles faced by the students. Recognising and formulating solutions to mitigate these 
obstacles might improve the learning background, guaranteeing it is inventive, beneficial to emotions, and 
professionally effective.   
 

4. Discussions 

The integration of artificial intelligence, particularly virtual and augmented reality technologies, is reshaping the 
landscape of higher education. This transformation brings both significant opportunities and challenges. VR and 
AR technologies offer unprecedented immersive learning experiences, allowing students to engage with complex 
concepts in interactive 3D environments. These tools have shown promise in enhancing motivation, engagement, 
and learning outcomes across various disciplines. 
The adoption of AI-driven technologies necessitates a shift in pedagogical approaches. Educators must adapt their 
teaching methods to leverage these new tools effectively, focusing on creating more interactive, personalized, and 
experiential learning environments. However, while the potential benefits are substantial, institutions face 
challenges in implementing these technologies. These include infrastructure requirements, the need for faculty 
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training, and ensuring equitable access for all students. 
As we integrate more immersive technologies, it's crucial to consider their emotional and cognitive impacts on 
students. Affective computing and careful design of virtual environments are essential to maximize learning while 
minimizing cognitive overload. VR and AR, particularly when combined with role-playing games and interactive 
scenarios, show great potential in fostering self-directed learning skills, critical thinking, and creativity among 
students. 
These technologies are increasingly blurring the lines between physical and virtual learning spaces, offering new 
possibilities for remote and hybrid learning models. The field of AI in education is rapidly evolving, and ongoing 
research and experimentation are crucial to refine these tools and develop best practices for their implementation. 
In conclusion, while AI and immersive technologies present challenges in their adoption, they offer transformative 
potential for higher education. The key to successful integration lies in thoughtful implementation, continuous 
assessment of their impact, and a commitment to leveraging these tools to enhance, rather than replace, traditional 
educational strengths. As we move forward, it will be crucial for institutions, educators, and policymakers to 
collaborate in shaping an educational future that harnesses the power of AI while maintaining a focus on holistic 
student development and learning outcomes. 
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