
DOI: 10.4018/IJCALLT.334363

International Journal of Computer-Assisted Language Learning and Teaching
Volume 13 • Issue 1

This article published as an Open Access article distributed under the terms of the Creative Commons Attribution License
(http://creativecommons.org/licenses/by/4.0/) which permits unrestricted use, distribution, and production in any medium,

provided the author of the original work and original publication source are properly credited.

*Corresponding Author

214

Corporate Learners’ Perceptions of 
Extended Reality Technology as a 
Learning Aid in the Workplace
Ho Xue Li Shirley, University of Nottingham, Singapore*

 https://orcid.org/0009-0008-7041-6438

Kean Wah Lee, University of Nottingham, Malaysia

 https://orcid.org/0000-0003-3644-0086

ABSTRACT

Virtual and augmented reality have grown in popularity as learning tools in the workplace in recent 
years. This study looks at how corporate learners perceive the use of extended reality technology in 
the workplace. Corporate learners utilise a variety of learning technologies, and their opinions of 
these resources have an impact on their adoption and learning process. A mixed-methods study was 
conducted using an online survey and follow-up interviews with the financial services participants 
(N = 106). The study was guided by the second-generation activity theory and the technology 
acceptance model (TAM). Findings showed that learners valued immersive technology because it 
increased teammate involvement and knowledge. However, issues with technological accessibility 
and incorporation into corporate learning programmes were also raised. According to this study, 
immersive technology may help with workplace learning, but its advantages and challenges should be 
taken into account as well. Extended reality (XR) technology offers notable advantages in learning by 
elevating enjoyment and facilitating a smoother learning experience, which greatly impacts learners’ 
attitudes. However, its implementation in education presents challenges, primarily due to the increased 
need for resources. Additionally, the learning curve associated with XR technology poses hurdles for 
both educators and learners. Limited accessibility to virtual reality gear further complicates matters, 
potentially hindering proficiency and accessibility for learners trying to navigate this technology.
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INTRODUCTION

The technological shift during the COVID-19 pandemic has left an ongoing impact on learning and 
in the workplace. It is necessary to look into technological innovation in how skills are taught in order 
to prepare the post-pandemic labour force as the demographic shift spreads the use of technology and 
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alters behaviour. Immersive technology, sometimes referred to as extended reality technology, stands 
out among existing technologies. Extended reality incorporates immersive technologies like virtual 
reality, augmented reality, and mixed reality. Immersive technology predominantly refers to virtual 
reality and augmented reality, where virtual reality fully immerses users in a digital environment and 
augmented reality superimposes digital content on the real world. Extended reality is a more inclusive 
term that encompasses a variety of immersive experiences. In the workplace, there is a growing skill 
gap. Technology is creating more new jobs, and businesses are having trouble finding candidates 
with the proper skills to fill them (Van Roy et al., 2018). Businesses urgently need to drive corporate 
learning and enable employees to acquire necessary abilities quickly. Businesses are considering 
using remote training methods as remote and hybrid working trends increase (Donnelly & Johns, 
2021; Hunter, 2019; Wang et al., 2021). However, most remote training can be expensive because it 
requires specialised software and content that has been carefully curated by experts.

Students who learn remotely may encounter a variety of issues. The early discomfort may have 
an effect on their attitude toward learning (Almarzooq et al., 2020). Students who learn remotely 
often do not receive prompt responses to their questions. This can harm the learning process when 
students are unable to establish relationships with their instructors and fellow course mates (Almarzooq 
et al., 2020; Mukhtar et al., 2020). Without prompt clarity, dropout rates could increase. In long-
term courses, students might struggle to keep themselves motivated. Some courses have intricate 
designs and necessitate reading or research, so students must be more motivated to pay attention to 
the material (Jitpaisarnwattana et al., 2022). For the course to be completed, sustained engagement 
would be essential.

Immersive technology is being used more frequently by many industries, but the education 
sector is still not using it to its full potential. According to a poll by cloud AR/VR solution supplier 
Grid Raster, 91% of enterprises either now use or want to employ immersive technology (Vigliarolo, 
2020). However, only 26% use it for employee training (Vigliarolo, 2020). This study aims to ascertain 
whether extended realities can raise student engagement.

The technology acceptance model (TAM) by Davis (1986) and second-generation activity 
theory are used in this study to determine the elements that affect the adoption of extended reality 
as a learning tool in the corporate setting. The study’s goals are to determine whether learners view 
extended reality technologies as tools that can help with learning, to identify the crucial factors 
influencing the adoption of extended technology in corporate training, and to examine the advantages 
and difficulties of implementing extended reality tools at work.

The purposes of the study are to better understand how learners perceive extended reality 
technology (i.e., AR/VR) for learning in order to address interest in employing it in adult learning 
in the financial services sector, recognize the adoption-influencing factors and the difficulties in 
achieving a successful rollout, and address interest in employing extended reality technology (i.e., 
AR/VR) in adult learning in the financial services sector. It is important to understand how learners 
perceive this technology for learning and recognize the adoption-influencing factors and difficulties 
in achieving a successful rollout.

Our study differs from previous research in two significant areas. First, unlike most previous 
studies that predominantly concentrate on the application of these technologies in educational contexts, 
our research examines their utilisation within the workplace. Second, while the majority of research 
in this field focuses on STEM-related topics, our emphasis is on a relatively understudied industry: 
the financial services sector. Our research contributes significantly on both national and international 
levels. It substantially improves the professional development of the financial services industry on 
a national scale by providing beneficial insights and practises that can raise the industry’s standards 
and performance. Internationally, our findings can serve as an example for other nations seeking to 
enhance their financial services by implementing some of the practices and strategies identified in 
our research. This cross-border applicability can facilitate the exchange of knowledge and advance 
the global financial services landscape.
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LITERATURE REVIEW

Modern workplace education has undergone a significant paradigm shift with the incorporation of 
immersive technology into the corporate learning environment. As organizations seek to improve 
employee training and development, extended reality technology offers a promising approach. 
Extended reality comprises a spectrum of immersive learning technologies, including virtual reality 
(VR), augmented reality (AR), and mixed reality (MR). Understanding how corporate learners 
perceive and utilise extended reality technology as a learning aid is crucial in the current environment. 
This section examines the existing corpus of knowledge regarding immersive technology and its 
applicability to workplace learning. In addition, the study’s theoretical underpinnings, specifically 
the TAM and activity theory (AT), are examined. By elucidating the relevant literature and theoretical 
foundations, this review sets the stage for a comprehensive analysis of corporate learners’ perceptions 
in relation to extended reality technology adoption in the corporate training context.

Use of Immersive Technology in Education
Immersive technology can be used as a teaching and learning tool (Abd Majid & Mohd Shamsudin, 
2019; Alfalah, 2018; Fussell & Truong, 2022; Gedera, 2014; Sural, 2018). It focuses on establishing a 
comfortable learning environment to duplicate mental processes and encourage a deeper understanding 
of the subject (Alalwan et al., 2020). This is accomplished by interaction with the learning resources. 
The research, however, does not address the extent to which extended reality technologies can be 
used for instruction and learning.

With immersive technology, online learners can study at their own pace and experience the virtual 
world without time restrictions. This might be in the form of previously recorded 360-degree videos 
of the area that facilitate understanding of the surroundings (Vallade et al., 2020). There is, however, 
little evidence that the degree of accessibility influences the spread of the technology. The platform’s 
use for differentiated learning makes it possible for some learning components to be accessible only 
after mastering a particular subject. For instance, learning about the mechanics of equipment enables 
pupils to follow the steps one at a time. As a result, it is no longer necessary for each learner to have 
access to an expert. For instance, Kentucky Fried Chicken created a virtual reality game to teach its 
personnel how to prepare chicken and operate machinery (Illinois Institute of Technology, 2018). 
Numerous studies show that the step-by-step instruction offered in the virtual environment offers a 
fully supervised strategy that enhances employee onboarding without placing stress on labour (Al 
Janabi et al., 2020; J. Lee et al., 2019).

Kinesthetic learning may be aided by immersive technology. Different students learn in various 
ways. Some people enjoy doing things with their hands and will gain knowledge by taking part in 
practical exercises, role plays, and simulations (Craig et al., 2022; Giri et al., 2021). Additionally, 
students can document their experiences with digital items and impart their expertise to others by 
sharing them (Powell, 2021; Vallade et al., 2020). Students can study and practise surgical techniques 
while operating on virtual patients using the surgery simulator, for instance (Al Janabi et al., 2020; 
Fussell & Truong, 2022; Gsaxner et al., 2023; J. Lee et al., 2019).

Virtual reality and other immersive technologies provide a distraction-free environment that 
enables students to fully engage in vital learning. Learners who are more involved are more motivated 
and less prone to give up on technology (Fussell & Truong, 2022; H. T. Lee, 2021; J. Lee et al., 
2019). Besides producing positive learning outcomes, augmented reality technology creates a lively 
environment that promotes interaction which is crucial for collaborative learning (Wan et al., 2018). 
Learners can appreciate various features of immersive technology which significantly improve the 
convergence of virtuality, reality, and mentality (Wu et al., 2021).

Immersive technology makes learning easier in physical and online classrooms (Abd Majid 
& Mohd Shamsudin, 2019; Kuhail et al., 2022; Sural, 2018). It helps students to prepare for an in-
person session by studying and practising beforehand. In-person classes can use augmented reality 
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to provide students with a closer look at and interaction with the material (Alalwan et al., 2020). A 
study by Lawrence and Ahmed (2018) highlights the potential of immersive technologies in creating 
communities of practices that allow for a better learning experience.

The aforementioned studies notwithstanding, research on the use of immersive technology in 
education and corporate learning remains scarce. The use of such technology is still in its infancy. 
Additional examination into the use of immersive technology in corporate training, particularly in 
soft skills and financial training, is needed.

Theoretical Foundations
Technology Acceptance Model Theory (TAM)
The technology acceptance model (TAM) was developed by Fred Davis (1986) to measure users’ 
acceptance of new technologies. The model suggests that perceived usefulness (PU) and perceived 
ease of use (PEU) influence behavioral intention, which in turn affects user experience. This model 
has been widely used in research and could be credited for its transferability across different contexts 
in the technology space. It primarily aims to predict the adoption rate of new technology. The two core 
variables in the TAM – perceived usefulness and perceived ease of use – have been key determinants 
of user acceptance. These two variables create beliefs that a particular technology can be adopted 
with the least effort and that technology would enhance the performance of a certain task.

TAM has emerged as a critical theoretical paradigm for assessing the long-term adoption of 
learning technologies by learners, instructors, and other stakeholders. TAM’s empirical research, 
reviews, and meta-analyses have been undertaken on various educational themes. For instance, TAM 
has been used to assess video conferencing tools as a medium for teaching virtual classes (Alfadda 
& Mahdi, 2021). TAM has also been used to evaluate learning management systems (Šumak et al., 
2011). Other research highlights that it has been used for e-learning, and extensions of the TAM have 
been created to evaluate digital learning (Abd Majid & Mohd Shamsudin, 2019)

Despite the breadth of TAM research, a shortage of studies addresses concerns related to 
methodologies and applications in emerging educational technologies such as immersive technology. 
Given the novelty of immersive technology in non-STEM disciplines for corporate learning, this 
research will use the first TAM framework. The study will not address the social factors indicated in 
Technology Acceptance Model 2 (TAM2), Technology Acceptance Model 3 (TAM3), and Unified 
Theory of Acceptance and Use of Technology (UTAUT) since most corporate learners learn quickly, 
and adult learners are usually self-directed.

Activity Theory (AT)
The implementation of any new system and its successful adoption are not solely dependent on the 
end user’s acceptance. The activity theory (AT) seeks to uncover other factors influencing adoption 
rate. AT offers a well-suited framework for studying user perceptions of extended reality as a learning 
aid in the workplace for several compelling reasons.

First, it provides a holistic perspective, recognising that learning in the workplace with extended 
reality is a multifaceted endeavour. It takes into account not only the technology itself, but also 
the broader context, which includes interactions, objectives, tools, and the social dynamics of the 
workplace. Understanding the complexities of extended reality implementation in the workplace 
necessitates this comprehensive approach. A study by Wu et al. (2023) suggests that the used of 
extended reality given the rising interest in metaverse would require an educational framework that 
studies the design, pedagogy, technology, actors, and learning. Vygotsky advocates that the social 
context influences learning. Activity theory is not only a technique but also a significant theoretical 
framework for analysing human actions in the numerous aspects of individual activities and social 
interaction (Kuutti, 2019). The use of extended reality as a learning tool by employees in the workplace 
is embedded in the organisational culture, social interactions, and overarching goals. This framework 
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enables the investigation of how these contextual factors influence the perceptions and behaviours 
of users. Crawford and Hasan (2006) state that AT provides a holistic understanding of how people 
with sophisticated tools in complex, dynamic environments for learning and innovation do things 
together. A study by Thomas and Schneider (2018) highlights the challenges faced by instructors 
and supports the assertion that incorporating virtual worlds into pedagogy necessitates a shift in 
teachers’ perceptions.

In addition, AT is inherently user-focused. It is concerned with comprehending how people 
interact with their environment and instruments. It enables researchers to delve into users’ experiences, 
requirements, and challenges, which is crucial for understanding their perceptions of this technology 
in the context of extended reality in workplace learning. The use of AT in understanding human-
computer interaction was introduced by Nardi (1996). AT has been used to explain how information 
and communication technologies are integrated in schools and classrooms throughout different levels 
of education (Issroff & Scanlon, 2002; Lim & Hang, 2003). It can also be applied to the acceptance of 
mobile learning and one-to-one technology (Baguma et al., 2019; Holen et al., 2017; Jitpaisarnwattana 
et al., 2022; Liaw et al., 2010; Liaw & Huang, 2016; Park & Jo, 2017). A study by Collis and Margaryan 
(2004) applied AT to corporate learning and examined computer-supported collaborative learning 
in the workplace. These studies seek to use AT to investigate users’ acceptance of technology and 
their experiences with learning. Barhoumi’s study adds that AT is helpful as a conceptual framework 
in technology-enhanced education to determine the suitability of a given technology for facilitating 
learning (2020). Activity theory has been well-established in technology-enhanced learning. However, 
there is a lack of research specifically on immersive technology.

Activity theory has been criticised for serving more as a framework for qualitative analysis than 
forecasting (Nardi, 1996). There is also a lack of measurement of what motivates the individuals 
involved in the performance of each activity. As time evolves, the theory has expanded to be more 
inclusive of other considerations and has been adapted to the current cultural context. The first-
generation activity theory developed by Vygotsky studies AT on an individual level; it focuses on 
the user’s action (Langemeyer & Roth, 2006). It was found that the other, broader scope of activities 
had an influence. Despite the limitations, AT promotes interdisciplinary research that incorporates 
multiple perspectives from diverse domains. This approach is invaluable for investigating intricate 
phenomena like extended reality in workplace learning, which requires insights from psychology, 
sociology, education, and technology.

Further items that have been uncovered by Leont’ev have shifted the unit of analysis to include 
object-oriented labour activity (Khayyat, 2016). The third-generation AT was introduced to consider 
collaboration across organisations (Sam, 2012). Since this study seeks only to examine the activity 
within an organisation, the second-generation AT will be used (Engestrom, 1999). Another study 
defined the conceptual framework that provides a technological approach to AT. In any given 
environment or community, rules encompass both explicit laws, ordinances, and customs that set 
boundaries for behavior, as well as the implicit social norms, standards, and interconnectedness 
among its members.-(Jonassen, 2002). Activity theory is adept at identifying internal conflicts and 
contradictions within a system of activities. It aids in identifying obstacles to effective extended 
reality usage and provides insight into user resistance or challenges.

This study examines only one context: workplace learning. Activity theory’s predilection 
for in-depth qualitative research is especially advantageous when attempting to comprehend user 
perceptions and workplace behaviours. To obtain a comprehensive understanding, researchers may 
conduct interviews, observations, and artefact analysis.

Activity theory’s capacity to consider the interaction between technology, individuals, and 
the workplace context, as well as its solid theoretical foundation, make it an ideal framework for 
investigating user perceptions of extended reality as a workplace learning aid.

The following research inquiries are investigated in this study:
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1. 	 How much do technologies for extended reality support on-the-job learning for corporate learners?
2. 	 What variables affect the use of advanced technologies in corporate training?
3. 	 What benefits and difficulties might learners expect when implementing technologies for extended 

reality?

RESEARCH METHODOLOGY

The mixed-methods sequential explanatory design is used to integrate both theories. The research is 
divided into two stages. Variables from the technology acceptance model are adapted for quantitative 
analysis in the first phase. A qualitative study was conducted using the second-generation activity 
theory to better understand the learner’s perspective on extended reality adoption. This phase expanded 
on the quantitative research conducted in the previous stage. It helped to understand the phenomenon 
and uncover new aspects of technology adoption. Given the lack of research on using extended reality 
for workplace learning, including both quantitative and qualitative features would allow for a more 
comprehensive knowledge of the problem by utilising the strengths of each technique. Depending 
just on quantitative research would not fully account for each participant’s experience, and relying 
solely on qualitative research is inadequate to establish a broad conclusion.

Data was gathered in two ways: quantitatively through an online survey and qualitatively via 
interviews with participants working in the financial services sector in Singapore. Learners who 
participated in workshops or attempted e-learning courses with extended reality elements – either 
augmented or virtual – were asked to participate in this research.

Several factors influence research into the perceptions of using extended reality for workplace 
learning in Singapore’s financial services sector. First, Singapore is a global financial centre renowned 
for innovation and technological progress, requiring continuous employee upskilling. Exploring how 
extended reality can enhance learning in this critical industry is particularly pertinent. Singapore’s 
proactive attitude towards incorporating emergent technologies, coupled with government support 
and favourable policies, creates an ideal environment for extended reality integration research in 
a real-world setting. The Singaporean financial services industry employs a diverse workforce, 
providing insight into how individuals in different age groups, genders, and levels of technological 
proficiency perceive and interact with extended reality-based learning. In addition, the research has 
global significance because the challenges and requirements of the finance industry are universal. 
The findings have the potential to improve the competitiveness and economic growth of financial 
institutions outside of Singapore.

Participants
Participants who attended the workshops or attempted e-learning modules containing extended reality 
activities were invited to participate in this research. This research used a non-probability sampling 
method, namely convenience sampling. This sampling method makes it easier for learners from various 
fields to participate. Participation in this study was solely on a voluntary basis. The sample size should 
be large enough to represent the population that has tried using extended reality in workplace learning. 
The 106 participants in the study all held client-facing positions in Singapore’s financial services 
industry and possess at least a bachelor’s degree. The distribution of participants consists of 50 females 
and 56 males. Further categorization is based on their prior exposure to extended reality technology: 
18 females and 32 males had been exposed to extended reality technology, while 32 females and 
24 males had no prior extended reality experience. This diverse demographic composition ensures 
a thorough examination of the adoption of extended reality technology in client-facing positions in 
the financial sector, taking into account participants’ varying degrees of familiarity with extended 
reality technology.

The sample for the survey comprised 106 participants out of a population of 106 who had 
attempted courses that utilised extended reality. Of the 106 participants, 47% reported prior experience 
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using such technologies before the courses, and 53% had not utilised such technology before attempting 
the courses.

The sample for the interview comprised 32 participants out of a population of 106 who had 
attempted the survey. In-depth interviews were conducted with each participant to uncover an array 
of opinions. For qualitative research, data are extracted as much as possible to reach saturation. The 
selection of 32 participants from a cohort of 106 for in-depth interviews is based on methodological 
considerations. In accordance with the objectives of the study, this selection sought to maintain a 
concentrated and manageable sample for in-depth analysis. With 32 interviews, data saturation was 
reached, with no further insights to draw upon. With an emphasis on data quality over quantity, these 
32 interviews yielded rich and nuanced insights.

Instrument
Quantitative Phase
The instrument used for this phase was a modification of the TAM questionnaire developed by Davis 
(1989). It was an extension of the original TAM with questions assessing attitudes towards usage and 
intention to use from Rigopoulos et al. (2008) and Van De Bogart & Wichadee (2015). The studies 
by Rigopoulos et al. (2008) and Van De Bogart & Wichadee (2015) are reliable, supported by their 
publication in peer-reviewed journals and stronger impact factors relative to comparative journals. 
Importantly, their work aligns with the research goals and objectives of the current study, making their 
research methods and measures highly relevant to the research context. Furthermore, their research is 
consistent with the TAM’s principles and constructs, which strengthens the reliability for extending 
the TAM questionnaire. As these studies relate strongly to the current research, the questions have 
been adapted. There are two parts to the questionnaire. The first part aims to assess the general profile 
of the respondents, which solicits information on their age, gender, and experience using extended 
reality technology for learning. The second portion of the questionnaire requires the respondents to 
indicate their agreement with the statement presented. The survey is based on a 7-point Likert scale, 
ranging from strongly agree to strongly disagree. These are done with references from various research 
that confirmed the reliability and validity of the instrument. The questions curated were validated 
by other colleagues and pilot testing was done before the full execution. The variables were adopted 
from related studies, as shown in Table 1, that were conducted previously and adapted for this study. 
The reliability of this instrument was tested and verified through Cronbach’s alpha. The reliability 
of the questionnaire was 0.95.

Qualitative Phase
In this phase, a semi-structured interview was used to facilitate more communication opportunities 
to draw insights. The curated open-ended questions go beyond close-ended questions to facilitate 
understanding of the learner’s thoughts and perceptions toward the use of extended reality technologies 
in learning. The validity and reliability of the qualitative approach are demonstrated through the 
processes set in place. The instrument consists of semi-structured questions revolving around the 
affordances and challenges facing the use of extended reality in learning.

Data Collection and Procedures
Quantitative Phase
Upon attending the courses with extended reality elements, learners received an email with the 
online survey link inviting them to participate in this study. This ensured that the experiences were 
still vivid in their minds and that the view captured was the most reflective. Informed consent from 
the learner was sought before the respondent attempted the online questionnaire. Respondents were 
informed about the purpose of the study and critical information about it. They were also briefed on 
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Table 1. Details of the survey

Questions

Perceived Usefulness

PU1 Using extended reality technology in learning enables me to attain the learning outcome more quickly.

PU2 Using extended reality technology in learning would improve my job performance.

PU3 Using extended reality technology in learning would increase my productivity.

PU4 Using extended reality technology in learning would enhance my effectiveness on the job.

PU5 Using extended reality technology would make it easier to learn the items relating to the job.

PU6 I would find extended reality technology useful in learning.

Perceived Ease of Use

PEU1 Learning to use extended reality technology would be easy for me.

PEU2 I would find the easy-to-get extended reality technology to do what I want it to do.

PEU3 My interaction with extended reality technology would be clear and understandable.

PEU4 I would find extended reality technology to be flexible to interact with.

PEU5 It would be easy for me to become skillful at using extended reality technology.

PEU6 I would find extended reality technology easy to use.

Attitude Towards Usage

ATU1 I think extended reality technology makes learning easier.

ATU2 I have a generally favorable attitude towards using extended reality technology.

ATU3 Using extended reality technology brings a lot of enjoyment in learning.

Intention to Use

ITU1 I think that using extended reality technology in learning is a good idea.

ITU2 I intend to use extended reality technology for learning in the future.

ITU3 I intend to sign up for courses that use extended reality technology.

Figure 1. Second-generation activity model (Engestrom, 1987) with items examined in the semi-structured interview
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how this study would be conducted and how their data and information would be guarded with the 
strictest confidentiality.

Qualitative Phase
Learners were randomly sampled from those who had completed the survey and were called for an 
interview. The interview was conducted over a web conference tool, Microsoft Teams. Interviews were 
recorded and transcribed via the Microsoft Teams toolkit. Consent was obtained before the interview 
to ensure that the information would be kept with the strictest confidentiality. Participants were briefed 
again on what extended realities are, and questions were answered before the commencement of the 
session to prevent misunderstandings about the technology.

Data Analysis
Quantitative
The data were first validated by checking for the completeness of the response. Those surveys 
that were incomplete were removed from this study. Cronbach’s alpha was tabulated to assess the 
reliability of the data. The collected data obtained a Cronbach’s alpha of 0.95, demonstrating sound 
internal consistency.

Descriptive statistics were used to analyse the data set and describe the data drawn. Microsoft 
Excel was used to tabulate the mean, median, mode, standard deviation, and skewness, providing an 
initial understanding of the learner’s perception of the technology for learning. Standard deviation 
aims to gain insights into the data’s variability level and helps to determine the degree of diversity 
from the learner’s perspective. A correlation analysis was performed to understand the strength of 
the relationship between the variables tested. An independent T-test was conducted to compare the 
two groups of learners – those with prior experience with extended reality technology and those 
without such experience.

Qualitative
Thematic content analysis was used in this research to identify and document the emerging categories 
and themes from the interviews. Thematic analysis was chosen as it is a technique for studying 
qualitative data that comprises searching over a data set to detect, evaluate, and report repeating 
patterns (Braun & Clarke, 2006). To avoid inconsistency and improper use of terminology, the second 
generation activity theory as the conceptual framework guided the analysis.

Upon the completion of the transcription, all the names of the participants were masked 
with pseudonyms to protect their identities. Inductive content analysis was employed, in which 
relevant categories were discovered by close inspection of the text and ongoing comparison with 
similar texts (Zhang & Wildemuth, 2009). The transcriptions were loaded into software called 
ATLAS.ti that is designed for qualitative analysis to open each pattern’s coding. Responses that 
were intriguing and insightful were coded. The refined codes were grouped into more significant 
categories known as “themes.” Following that, the integrity of the coding was double-checked 

Table 2. Internal consistency of instrument

Category Items Cronbach’s Alpha

Perceived Usefulness 6 0.95

Perceived Ease of Use 6 0.95

Attitude Towards Usage 3 0.95

Intention to Use 3 0.95
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using the completed codebook as a reference. Frequency analysis of each type was further carried 
out and tabulated.

RESULTS AND FINDINGS

This study aimed to delve into the following research questions:

1. 	 To what extent do extended reality tools help corporate learners learn on the job?
2. 	 What factors influence the adoption of extended technology in corporate training?
3. 	 What are the affordances and challenges of adopting extended reality tools in their learning 

process?

Quantitative
There are a total of 106 learners who attempted the courses with the use of extended reality technology. 
The learners’ profiles and experiences with extended reality technology before the course are displayed 
in Table 3.

Perceived Usefulness
The population seems to strongly perceive (M = 5.96–6.49, SD = 0.61–0.82) the usefulness of 
extended reality technology in aiding learning efforts. There are strong indications that extended 
reality technology enables them to attain learning outcomes quickly (M = 6.49, Kurtosis = 1.39). 
The learners found learning easier with extended reality technology (M = 6.19, SD 0.79), which is 
relatively helpful in learning (M = 6.38, SD = 0.64). However, regarding effectiveness on the job, 
the results reported are slightly lower (M = 5.96, SD = 0.77).

Perceived Ease of Use
Learners generally find extended reality technology easy to pick up (M = 6.35, SD = 0.74) and easy 
to use (M = 6.20, SD = 0.81). However, learners indicate lower flexibility in interacting with the 
technology (M = 5.61, SD = 0.83).

Table 3. Demographic profiles of learners and their experiences with extended reality technology before the course

Age Group With Prior Experience Without Prior Experience Grand Total

Female 32 18 50

21-30 11 11 22

31-40 11 7 18

41-50 7 0 7

51-60 3 0 3

Male 24 32 56

21-30 6 21 27

31-40 12 9 21

41-50 6 1 7

51-60 1 1

Grand Total 56 50 106
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Attitude Towards Usage
The population has a strong positive attitude towards using extended reality technology for learning 
(M = 6.50–6.69, SD = 0.60–0.66, Kurtosis = 1.26–2.56). The learners find that extended reality 
technology makes learning easier (M = 6.59, SD = 0.60), and they generally have a favourable attitude 
towards using it (M = 6.50, SD = 0.64). Learners also enjoy learning when using extended reality 
technology (M = 6.53, SD = 0.66).

Intention to Use
There is a strong indication that the learners will be using the technology for learning (M = 6.51–6.63, 
SD = 0.59–0.71). Learners view the use of extended reality technology in learning positively (M = 
6.63, SD = 0.59). There is a strong indication that they will be using the technology for learning in 
the future (M = 6.56, SD = 0.63, Kurtosis = 1.78) and that they intend to sign up for courses that 
use such technology (M = 6.51, SD = 0.71, Kurtosis = 1.82).

Overall, the learners perceive extended reality technology as a helpful learning aid. Higher scores 
are observed for perceived usefulness (M = 5.96–6.49) than for perceived ease of use (M = 5.61-6.35). 
Strong positive attitudes are observed regarding the use of extended reality technology, and there 
is a firm intention for future usage in learning. More details on the results can be found in Table 4. 
Results shown in Table 5 reveal that all variables are positively correlated. The results suggest that 
the learners’ attitudes strongly influence their intention to use the technology. Enjoyment in learning 
and thinking it is a good idea to adopt extended reality technology in learning are strongly correlated, 
r(104) =.81, p<.001. Having a favourable attitude is strongly correlated (r(104) =.82, p.001) with 
the intention to use extended reality technology for learning.

Correlation
Results shown in Table 5 revealed that all the questions are positively correlated. The results suggest 
that the learners’ attitudes strongly influence their intention to use the technology. Enjoyment in 
learning and thinking it is a good idea to adopt extended reality technology in learning are strongly 
correlated, r(104) = .81, p<.001. Having a favourable attitude is strongly correlated, r(104)=.82, 
p<.001 to the intention to use extended reality technology for learning.

Independent T-Tests
It is evident that there is a statistically significant difference between the two groups of learners 
(with and without prior experience with extended reality), as determined by the outcomes of the 
independent t-tests. The p-values derived from the t-tests were all below 0.05, indicating that the 
differences observed are unlikely to have occurred by chance. Table 6 presents a concise overview 
of the key findings, emphasising the statistical significance of differences among the groups. 
This result is crucial for comprehending the manner in which previous experience influences the 
variables under investigation, and it indicates that prior experience significantly influences the 
context of this study.

The significant differences observed between the two groups highlight the importance of 
incorporating prior experience when implementing extended reality technology. This information is 
critical for the formulation of educational interventions or strategies that are specifically designed to 
meet the different needs of these distinct groups. For example, individuals lacking prior familiarity 
with extended reality technology might require a more comprehensive orientation of the tool.

Qualitative
A total of 32 learners were interviewed. The purpose of the interviews was to uncover the affordances 
and challenges of the adoption of extended reality technology for learning. Based on the findings 
from the survey, the interview sought to delve deeper to understand the thoughts of the learners who 
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provided the ratings. The results of the interviews were sought for different themes for reporting. The 
second-generation activity theory was used as a framework to guide the semi-structured interview, 
as shown in Figure 1.

Demographics of Learners Have an Impact on the Adoption of This Technology
When asked whether learner profiles influence adoption rates, respondents assumed that learner 
age and tech literacy were positively associated. “Younger learners may take up technology a lot 
quicker than older learners,” said one student. Another person mentioned that millennials are more 
technologically savvy than older people. Another respondent added, “Young people have had greater 
exposure to such technology and will be able to catch up on it more quickly.” One respondent has 

Table 6. Independent T-test results

No Prior Experience with 
Extended Reality Technology

Possess Experience with 
Extended Reality Technology

Independent 
T-Test

Mean SD N Mean SD N (p-value)

Using extended reality technology in learning 
enables me to attain the learning outcome 
more quickly.

6.27 0.63 56 6.68 0.51 50 0.000588368

Using extended reality technology in learning 
would improve my job performance.

5.77 0.74 56 6.26 0.68 50 0.000798192

Using extended reality technology in learning 
would increase my productivity.

5.69 0.79 56 6.27 0.74 50 0.000232772

Using extended reality technology in learning 
would enhance my effectiveness on the job.

5.66 0.78 56 6.20 0.66 50 0.000311331

Using extended reality technology would 
make it easier to learn the items relating to 
the job.

5.84 0.80 56 6.49 0.65 50 0.000026375

I would find extended reality technology 
useful in learning.

6.12 0.65 56 6.60 0.53 50 0.000147885

Learning to use extended reality technology 
would be easy for me.

5.98 0.79 56 6.68 0.51 50 0.000001471

I would find the easy-to-get extended reality 
technology to do what I want it to do.

5.28 0.64 56 6.15 0.76 50 0.000000003

My interaction with extended reality 
technology would be clear and understandable.

5.56 0.68 56 6.22 0.69 50 0.000003694

I would find extended reality technology to be 
flexible to interact with.

5.15 0.72 56 6.04 0.70 50 0.000000005

It would be easy for me to become skillful at 
using extended reality technology.

5.28 0.79 56 6.17 0.76 50 0.000000069

I would find extended reality technology easy 
to use.

5.75 0.77 56 6.61 0.60 50 0.000000013

I think extended reality technology makes 
learning easier.

6.37 0.65 56 6.78 0.45 50 0.000636620

I have a generally favorable attitude towards 
using extended reality technology.

6.28 0.69 56 6.68 0.51 50 0.001886777

Using extended reality technology brings a lot 
of enjoyment in learning.

6.30 0.69 56 6.71 0.56 50 0.001635810

I think that using extended reality technology 
in learning is a good idea.

6.41 0.66 56 6.83 0.42 50 0.000464585

I intend to use extended reality technology for 
learning in the future.

6.31 0.72 56 6.77 0.42 50 0.000453360

I intend to sign up for courses that use 
extended reality technology.

6.25 0.78 56 6.72 0.53 50 0.001240294
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also mentioned the behavioural differences in technology adoption: “Younger individuals are more 
tech-savvy, and they are exposed to such technologies at a much younger age, allowing them to 
embrace them more quickly.”

Based on the learners’ profiles, it was observed that those with prior experience in extended reality 
technology tend to be more open to courses curated with similar technology. Previous experience with 
the technology allows learners to better adjust to the steep learning curve when dealing with immersive 
technology. One respondent highlighted that “shopping applications that use such technology have 
helped me to appreciate the use of the technology better, especially in learning... that probes me to 
sign up for the course.”

According to the responses, men are more eager to learn and use extended reality technologies 
than women. Most males said they would be willing to experiment with new technology. This may be 
related to their attitude towards new technologies. “There is no problem exploring new technologies,” 
one male respondent said. When technology is enjoyable and valuable, people are more likely to use 
it. A respondent added, “We have to keep up with the times; therefore, testing new technologies may 
be interesting.” Another respondent stated that the utility that the new technology offers to work is 
the factor that promotes its usage and added that “exploring new experiences might perhaps introduce 
new and better methods of working.” It might be an opportunity to become more familiar with new 
technologies. One student noted, “It is fantastic to have the exposure and opportunity to test out.” 
At the same time, another added that “the technology sounds intriguing and certainly worth giving 
a try initially.”

Structuring Activities Using Extended Reality Technology Enhances Learning
Respondents noted that the directions given were straightforward to follow. This corresponds to the 
findings of the survey. Some respondents remarked how beneficial the instructions were to their 
extended reality technology learning experience. According to one student, “the clear explanation and 
training help us understand how to utilise the programmes.” Some respondents said the facilitators 
who provided support and assistance assisted them in using the tools. “There are many facilitators 
to assist us with the headset and the apps,” one student said. “Without the facilitators, it would be 
difficult for us to find out how to utilise the VR gear for the first time,” said another. As one learner 
pointed out, “They showed the usage to us, and it was simple to follow through,” confirming the 
facilitator’s role is necessary to onboard learners with the tools.

Three students said that well-structured exercises using extended reality technologies improve 
their learning experience. This might be credited to the increased visualisation, as one stated, “The 
AR activities allow us to grasp and perceive the material better.” Another remarked that the capacity 
to practise enables the articulation of concepts conceived: “The simulations in the VR world help 
us to apply the concepts that were taught previously.” Another learner said that “the tasks after each 
section help to reinforce learning.”

Extended Reality Content Curation
Respondents believe the information generated using extended reality technologies to be very 
interesting. Several individuals said the information was realistic and highly relevant to the work 
function. One student said, “The VR mimics actual case situations that occur while seeing customers,” 
and another remarked, “It helps us to rehearse the different replies that we could receive from clients.” 
One responder noted that “the situations are realistic,” and another specified that “AR enables us 
to see the diverse severity of different critical illnesses and helps to obtain a better understanding.” 
Visualization provides for improved learning, as one stated that “the AR and VR activities bring the 
wordy contents to life and enable us to understand how it works better.”

According to the responses, having readily available tools helps individuals navigate smoothly. 
Several remarked that accessing contents on their device allows them to gain familiarity: “It is handy 
to access material on our iPads” and “contents can load quickly, and it is simpler to browse using 
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our own smart devices.” Another student added that the convenience enables him to “have access 
to the required information and may download contact cards and training materials on the device.” 
Another commented: “It gives amazing convenience since we can access it from both our phone and 
iPad.” These findings indicate that learners prefer to bring their own devices to class and utilise the 
technology they can easily access from their own devices.

Peer Learning Encourages Further Involvement
The new technology facilitates peer-to-peer learning since users can collectively study and adapt. 
Collaborative learning experiences enable users to collaborate in an augmented environment 
while practising different scenarios for explaining key terminology to customers. “We get to 
stroll through different simulations and role-play them with our buddy,” one responder said. 
The interactive group activities facilitate the collaborative completion of learning assignments. 
“We can observe other teams’ creations and learn how to improve on our own,” one student 
said. Extended reality technology enables students to share their experiences while encouraging 
social engagement and fostering community. One learner mentioned that “we get to look at the 
applications together and explore together....this eleviates the worry of learning alone.” Another 
student said, “The course is entertaining. There are many conversations throughout the events.” 
Immersive technology enables peer learning via peer assessment and feedback. Students may 
use the application to assess and critique each other’s work. Another student remarked, “The 
app enables us to share our AR creations and comment on posts.” This increases interaction with 
technology. “Seeing the remarks and praises has inspired me and helped me build confidence 
using the app,” one student said. Perhaps this component creates an acceleration in learning, as 
one learner noted that “other colleagues that learn quicker can assist in bringing us up to speed.” 
“Learning to utilise the software in a group environment assists us in taking up the usage of the 
technology quicker,” said another.

Challenges Facing the Adoption of Extended Reality Technology
According to several responses, there is a need for additional facilitators to assist in the usage of 
the new apps and VR gear. More personnel are required for the session. One responder said, “More 
facilitators are needed for this training.” There are a variety of roles played by the facilitator. For 
instance, “There are more facilitators to assist us in using the software,” and “The facilitators help us 
with VR headsets” were stated. This may have contributed to the sense of support for learning new 
technologies. One responder commented, “There is assistance since there are more facilitators.” In 
addition to the increase in personnel, the training requires more time. According to one reply, “Much 
effort is given to providing explicit instruction on the usage of the devices.”

According to the responses, the requirement to download several applications and access 
multiple platforms might impede adoption. One student said, “The activities are conducted outside 
the learning management system, and we must download the software, which is rather cumbersome.” 
This might not be very clear to the students. “Downloading multiple pieces of software is time-
consuming and complicated,” said one participant. Another student commented, “It is difficult to 
access many platforms since we must move between apps.” All respondents said that they do not 
own a VR headset, which may discourage them from engaging in activities that require one. “It 
may be rather inconvenient to constantly require a VR headset to access material, given that few 
of us possess VR headsets,” noted one participant. It also suggests that adopting training materials 
that are only accessible through headsets could be restrictive. One participant said, “The virtual 
reality content is only accessible on Oculus, which I do not own…(and) it might be difficult to 
rent for educational purposes.” In addition, obtaining the VR headgear may present logistical 
difficulties. One participant noted, “Because I do not possess a VR headset, we will need to go to 
the venue to use one.”
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DISCUSSION AND IMPLICATIONS

The sample size of our study conducted within Singapore’s financial services sector was 106 
individuals. Although this sample may not represent the entire sector, it corresponds with typical 
corporate education class sizes, which are often limited to around 45 participants per class. 
Consequently, our findings provide valuable insight into the potential of extended reality technology 
for corporate education in this context. The limitations of the sample size necessitate more extensive 
research in the future. This research marks the initial stage in determining the applicability of extended 
reality technology in corporate learning.

Age and Gender Have an Impact on the Adoption of Immersive Technology
The data showed that more younger males have used the technology than any other demographic. 
Immersive technology courses attract younger students. According to the data, the class’s optionality 
may entice technology enthusiasts to enroll. This may be because they are comfortable with digital 
platforms and can learn new technology faster as digital natives. This supports past studies indicating 
younger students are digital natives and better at adapting to new technologies than older digital 
migrants (Kesharwani, 2020). When trying new technology, younger learners are less averse.

Given this insight, corporate learning designers can rethink how to introduce technology to 
diverse groups to suit their learning needs, such as by dividing people by age and gender to teach 
them how to use augmented and virtual reality equipment. The possibility of matching digital natives 
with immigrants can result in more widespread adoption. Individuals can be taught differently based 
on their extended reality technology proficiency. Instructional designers may use similar applications 
when selecting information to capitalise on learners’ immersive digital experiences.

The results help explain how different learner profile assessments of extended reality technology’s 
ease of use will lead to the intended learning outcome. This outcome may be limited by the small 
sample size and the straightforward sampling procedure, which may have induced bias. Participants 
may have been inclined to like new technologies as suggested by another study (H. T. Lee, 2021). 
Further research is needed to determine how age and gender affect extended reality technology 
adoption. Having a population that is not recruited via convenience sampling can be an option.

Extended Reality Technology Impacts Learning
According to the findings of the study, using extended reality technology for educational purposes 
has a greater impact than using it for work-related tasks. The ability to learn new things pertinent to 
one’s occupation correlates with higher scores than the ability to apply these new skills on the job 
effectively. This supports the notion that, under the proper conditions, extended reality technologies 
can facilitate learning. This relates to other studies that concur that extended reality aids in learning 
(Fussell & Truong, 2022; Kuhail et al., 2022). It has been demonstrated that the meticulous selection 
of content for use in extended reality technology plays a crucial role in how users evaluate the efficacy 
of such technology. The perceived usefulness of the technology is enhanced when it is associated with 
learning outcomes influenced by well-structured content. Utilising available technology effectively will 
have a positive effect not only on the learners’ perspectives but also on their learning outcomes. It has 
been demonstrated that organising content so students have easy access to information increases their 
engagement with the subject matter. This study expands on previously established elements and reveals 
new insights into how those elements may influence an individual’s perception of the technology’s 
utility. In this scenario, the information may be downloaded onto the user’s mobile device. Access to 
information is no longer limited to a single type of device; information may be assimilated and shared 
across a variety of devices. Examining the extent to which perceived expediency influences learners’ 
perceptions of the learning utility of technology is beyond the scope of this research, as it is outside 
the investigation’s jurisdiction. Examining the amount of perceived convenience that would affect 
the learners’ perceived utility of the technology in learning is not within the purview of this research 
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since it is beyond the scope of the investigation. Augmented reality and virtual reality were utilised 
in this study. However, there are no studies regarding the learner’s preference for the extended reality 
technologies employed in the learning process. Future research may be able to identify the types of 
technology that learners prefer, which has the potential to increase motivation and influence adoption 
rates. When developing a curriculum, instructional design may take into account the various forms of 
extended reality technologies available to achieve the best possible learning outcomes for students. 
Diverse applications of immersive technology may facilitate learning.

Sense of Enjoyment and Ease of Learning Can Influence Learners’ Attitudes
The results suggest that extended reality technology makes learning more accessible and brings 
much enjoyment, which ultimately leads to a favourable attitude. Therefore, the study demonstrates 
a correlation between enjoyment and favourable attitudes. This result is in line with several prior 
studies that show the level of enjoyment would have a positive correlation to users’ attitudes towards 
the technology (Alfadda & Mahdi, 2021; Granić & Marangunić, 2019; J. Lee et al., 2019; Marikyan, 
2022; Pletz, 2021). Unlike research that mainly focused on the gamification of learning (Sailer & 
Homner, 2020), these results are based purely on immersive technology. The scope of the study mainly 
focused on extended reality technology and did not touch on the instructional design or gamification 
of content that could influence learning outcomes and engagement (Zainuddin et al., 2020). Hence, 
future research can be done to explore the gamification of content in immersive technology to provide 
optimal engagement.

The data demonstrates a correlation between the learners’ attitudes and their intention to 
use technology for future learning. This is aligned with prior research that highlights the positive 
correlation between a user’s attitude and their intentions to use (Abd Majid & Mohd Shamsudin, 2019; 
Lai, 2017; Pletz, 2021; Saadé & Bahli, 2005; Šumak et al., 2011). The factor influencing learners’ 
attitudes toward immersive technology can be their interactions with other learners. This finding is 
in contrast to previous research highlighting limited social interaction while learning (Kuhail et al., 
2022). There were several mentions of social learning that take place while users are experimenting 
with extended reality technology. Social learning in technology seems to yield a positive outcome 
when technology is novel or challenging to learn (Vélez & Gweon, 2021). This contributes to new 
insights into community learning when introducing new technology. However, the study has limited 
data demonstrating the extent of social learning when learning new technology. Future studies can be 
conducted to determine the extent to which social learning can be helpful, and possible discoveries can 
be made by educators on the optimal learning design that could accelerate learning with immersive 
technology.

The data also suggest that males’ open attitude towards new experiences positively correlates 
with taking courses that utilise new technology. The results build on existing knowledge of the factors 
listed by Fussell & Truong (2022) and Pletz (2021) that influence the adoption of new technology in 
learning. However, the sample size is too small to generalise. Avenues for future studies can uncover 
gender differences in attitudes toward new technology experiences.

Factors Contributing to Learners’ Engagement
The survey findings showed that learners do take pleasure in using extended reality technology for 
learning purposes. The findings from the interviews indicate that this may be due to the participant’s 
interest in the technology, the simplicity of the learning process, the convenience of gaining access 
to the tools, and the opportunity to collaborate with other students in the classroom. The qualitative 
data offered new perspectives on how learners engaged with the materials and what they thought 
of the tools. However, opinions on the circumstances contributing to their participation here are not 
unanimously agreed upon. Due to a paucity of data, the findings cannot definitively indicate which 
variables most significantly impact involvement. It is possible to conduct more studies to determine 
the aspects contributing to an individual’s involvement with technology.
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Challenges
More resources are required for rolling out extended reality technology in learning. The findings 
imply that immersive technology in education results in a more significant requirement for extensive 
personnel, which is contrary to other studies. Instead of decreasing the amount of labour, there is 
a need for a larger workforce to assist with the facilitation and technical support of using the tool. 
Previous studies have concentrated on the amount of time that can be saved for instructional purposes; 
nevertheless, these findings reveal that other types of tasks need to be considered. Although the use of 
immersive technology will make it possible to minimise time spent teaching, it will also necessitate 
more time for facilitators to assist with the tools and more time to be spent instructing learners on 
how to use extended reality technology. The use of the second-generation activity theory in this 
investigation has made it possible to gain a comprehensive view of the necessary time resources. The 
sample size is restricted to specific learners in the banking and financial industry; in other sectors, 
learning may take place differently. Consequently, the findings cannot be extrapolated to all instances 
of corporate learning. Additional studies across other industries are needed to determine the amount 
of time and resources required from various stakeholders.

For long-term resource management and cost savings, organisations can consider investing 
in training programmes for educators and facilitators to become proficient with extended reality 
technology or to consider contracting dedicated technical support during the interim period. This would 
also allow the existing team to learn the technology. This further reinforces collaborative efforts to 
better support learners and manage lean personnel resources. Further, the provision of user-friendly 
extended reality content creation tools may help to reduce the time and effort required for content 
creation. An exploration of code-free authoring solutions can aid in the uptake and scalability of 
instructional design.

Expected Learning Curve for Extended Reality Technology
The findings seem to indicate that there is a significant learning curve for corporate learners to traverse 
before they can become proficient in the use of extended reality technology. The research sheds light 
on the participants’ perspectives on mastering the technology’s most challenging aspects. To confirm 
whether a learner’s spatial aptitude might affect the adoption of immersive technology, conducting 
more research with a broader population would be necessary.

To promote the adoption of extended reality, it is imperative to establish comprehensive training 
programmes to instruct learners. These programmes ought to progress from rudimentary extended 
reality principles to more intricate applications. Concurrently, it is imperative to prioritise user-friendly 
interfaces that facilitate effortless adaptation for learners. It is important to consistently collect user 
feedback to detect and resolve issues with extended reality learning materials and tools. In addition, 
research on the influence of spatial aptitude on extended reality adoption is required to effectively 
customise training methods. Combined, these measures ensure an extended reality educational 
experience that is more inclusive and facilitates a more seamless learning trajectory.

Inaccessibility of Tools
The limited access to VR gear suggests that learners are not proficient with the technology and may 
struggle to obtain VR units. The cost of VR headsets and the necessity to develop mechanisms to 
distribute them affect scalability.

In response to the problem of instrument inaccessibility, a variety of approaches may be 
implemented. The implementation of virtual reality device loan programmes can facilitate learners’ 
access by permitting them to borrow headgear. By engaging in negotiations with manufacturers of 
virtual reality headsets and pursuing grants, it is possible to secure discounts or subsidies, thereby 
reducing the cost of the technology. By investigating cloud-based extended reality solutions that are 
compatible with common devices like personal computers, tablets, and smartphones, the need for 
expensive headgear may be diminished. The implementation of communal extended reality facilities, 
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such as centres or laboratories, can also enable learners to employ the technology without requiring 
individual headgear. Moreover, the promotion of extended reality experiences that are accessible via 
smartphones and other widely available devices serves to augment accessibility and expand the scope 
of extended reality technology within the realm of education.

CONCLUSION

Based on this study, extended reality technology is widely regarded as a workplace learning tool. 
The population sees that extended reality technology helps individuals learn faster and increase 
work performance. Learners can use the technology to complete activities because of the intuitive 
interface. The population strongly supports adopting extended reality technology for learning, scoring 
higher on perceived usefulness than perceived ease of use. The learners enjoy using extended reality 
technology because it makes learning easier. There is considerable evidence that learners will utilise 
technology for learning in the future and will sign up for courses that incorporate it. Overall, learners 
found extended reality technology beneficial.

This study found that the sense of enjoyment and ease of learning influence learners’ attitudes 
towards extended reality technology. Similar to past research, it demonstrated an association between 
learners’ attitudes and their desire to use technology for future learning. Factors that contributed to 
learners’ engagement include their interactions with other learners and their open attitude towards new 
experiences. Future research should explore the gamification of content in immersive technology to 
provide the most optimal engagement. The findings of the survey showed that learners take pleasure in 
using extended reality technology for learning purposes due to the simplicity of the learning process, 
the convenience of gaining access to the tools, and the opportunity to collaborate with other students.
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APPENDIX A

Instrument - TAM Questionnaire

Figure 2.

Figure 3.
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Figure 4.
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APPENDIX B

Instrument – Interview Questions
1) Assessing Subject – Learner
• Do you have prior experience before the course? What are those experiences like?
• Do you find the technology easy to pick up?
• What do you think might be a possible challenge to learn to pick up the technology?
• Do you think it is useful in learning? How so?

Figure 6.

Figure 7.
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• What do you like/dislike about this?
• Do you think that age matters in adoption?
2) Assessing Rules - Course sign-up / registration requirements. Instructions regarding accessing 
the tools.
• Is it easy for you to sign up for this course?
• Was the instruction clear?
• Are there any challenges that you have encountered during sign-up / guidelines?
3) Assessing Tools – Tools and environment when accessing E-learning Courseware with embedded 
VR interactions / AR mobile Applications.
• Do you have the necessary tools (i.e. iPADs, smartphones, headsets) to access the contents?
• Is the environment conducive to such learning?
• Do you encounter challenges in accessing the content?
4) Assessing Community– Other students/facilitators

Figure 8.
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• How was your interaction with fellow colleagues and peers when using this tool?
• Do you think others will find it useful?
5) Assessing Division of Labour
• Was it easy to navigate the learning task?
• What are the tasks that were allocated to different parties (i.e. trainers/administrators/ learners)?
6) Assessing object
• Do you find it engaging?
• Does it helps you in learning? How so?

Figure 9.
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