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This paper investigates the transition from videoconferencing (VC) to virtual reality (VR) collaborative meetings
by comparing user perceptions in regions with low — United Kingdom (UK) and United States of America (USA) -
and high - Portugal (PT) — uncertainty avoidance (UA) levels. Based on an experimental design approach, a
questionnaire was distributed to respondents from one of two groups, depending on the type of platform (TP) —
VC or VR. For the low UA region, Study 1.1 explores the impact of the type of platform on work engagement
(WE) as well as the mediation of creative behavior (CB), impression of interaction possibilities (IIP), and
perceived enjoyment (PE). Because no significant difference in WE levels between VR and VC was found, as a
possible explanation for this result, we further examined and confirmed a significant moderation of resistance to
change (RTC) in Study 1.2. From the findings of Study 1 emerged the possibility that these unfavorable feelings
about the technological shift could be a more generalized phenomenon than previously expected (in low and
high UA regions). Focusing on Portugal, Study 2 presented similar findings to the ones of Study 1: no significant
WE difference between VR and VC was found and RTC’s moderation was supported. Overall, despite the ad-
vantages of the technology, transitioning from VC to VR collaborative meetings may pose a higher challenge than
previously expected. The findings of this paper initiate a critical discussion on the potential global barriers to the
implementation of VR collaborative meetings.

1. Introduction applications verified an exponential increase in communities, schools,

and businesses (Fauville et al., 2023), with Zoom achieving a growth of

From its initial emergence in the 1920s, videoconferencing experi-
enced its most significant surge after 2019, a century later, particularly
because of its crucial role in supporting remote work. In 2019, merely
around 5 % of employees had regular involvement with remote work,
despite its concept being already known to organizations since the 1970s
(Leonardi, 2021). Emerging at the end of 2019, the outbreak of
COVID-19 impacted organizational processes and workers’ routines,
forcing organizations to implement new ways of work to cope with such
changes (Klimburg-Witjes & Wentland, 2021; Narayanamurthy & Tor-
torella, 2021). To overcome the constraints of the pandemic (e.g., em-
ployees forced to work remotely), organizations relied on
videoconferencing to support communication and conduct work meet-
ings (Karl et al., 2021). This transition to digital remote work, where
employees communicate distanced from each other, was supported by
digital tools, such as Zoom and Microsoft Teams, through text, audio,
video, and file sharing (Leonardi, 2021). Videoconferencing
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over 30 times in usage after 2019 and a mark of 300 million users per
day in meetings (Georgiev & Defensor, 2024).

During the pandemic, regardless of managerial hesitance, companies
were forced to incorporate digital technologies for the transition to
remote work (Amankwah-Amoah et al., 2021). Those unable to keep up
with  this transition were heavily affected (A. Singh,
Dijkstra-Soudarissanane, & Gunkel, 2022). Considering that such tools
have already been emerging for a long time, one would expect firms to
be ready for this shift. However, even though the technology to support
remote work had already been available for decades prior to the
pandemic, most businesses did not embrace it (Amankwah-Amoah et al.,
2021; Rosalsky, 2020). While some companies face difficulties tran-
sitioning into digital, we are entering a fourth industrial revolution
where digital, physical, and biological boundaries are technologically
merged (Maynard, 2015; Schwab, 2016). For instance, virtual reality is
already revolutionizing workplaces and supporting novel forms of
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collaboration that transcend physical constraints (Fusaro et al., 2025).
Organizations have been enhancing distanced work meetings through
augmented reality (AR) and virtual reality (VR) to explore immersive
virtual workplaces where employees can collaborate without being
limited to the restrictions of the physical world (Kugler, 2017).

Concerning remote meetings, not only is videoconferencing consid-
ered the most popular medium, but it is also viewed as a useful reference
for a comparison with a rising alternative: virtual reality (Abdullah
et al., 2021). While technological disruption has been one of the main
drivers of the Future of Work, the shift to virtual environments is
becoming more relevant for distanced communication (A. Singh,
Dijkstra-Soudarissanane, & Gunkel, 2022). The possibility of virtual
reality replacing traditional remote videoconferencing tools has been
not only an important topic for scientific research but also for society in
general, as people have been questioning or debating this transition over
the last few years (Doherty, 2024; Jackson, 2023; Ramirez, 2022;
Shahbaz, 2021). Meanwhile, Big tech companies have been describing
virtual reality as the future of remote meetings and promoting its fea-
tures for engaging employees: in 2022, besides presenting the metaverse
to enhance engagement and creativity, Microsoft claimed that 52 % of
employees were willing to participate in meetings or team activities
within digital immersive environments in the metaverse over the
following year (Microsoft, 2022); in accordance, Meta is also declaring
that such immersive experiences improve collaborative interactions,
creativity, and engagement (Meta, 2022). As VR is viewed as an alter-
native to VG, it is critical to comprehend its effects in the collaborative
process (Abdullah et al., 2021) and analyze how it compares to its
predecessor. That is, even though VR emerges as a promising techno-
logical advancement, it is crucial to validate whether this shift is
perceived to result in improved outcomes, such as higher work
engagement. This leads us to the following research question: How do
videoconferencing and virtual reality for collaborative meetings
compare in terms of perceived engagement, and what elements influ-
ence this comparison? Answering this research question contributes to a
better understanding of the still largely unexplored aspects of engage-
ment in videoconferencing (Karl et al., 2021), addresses the need to
investigate the association between interactions in virtual meetings and
work engagement (Wichmann et al., 2025) as well as the possible out-
comes of introducing virtual reality in work contexts (Abramczuk et al.,
2023).

In order to address the research question, we conducted two studies
that considered an experimental design approach. We started by
comparing the perceived work engagement levels of videoconferencing
and virtual reality, followed by an examination of elements that
potentially influence this comparison, focusing on aspects of the
collaborative experience and cultural attributes. The analysis on ele-
ments of the collaborative experience regards the mediation analysis of
creative behavior (CB), impression of interaction possibilities (IIP), and
perceived enjoyment (PE). Meanwhile, the investigation on cultural el-
ements concerns the influence of uncertainty avoidance (UA) and the
moderating effect of resistance to change (RTC). Even with the wide-
spread usage of videoconferencing and the potential of the technological
shift, there is still a lack of understanding on the effect of cultural ele-
ments. Despite the importance of larger-scale factors (e.g., organiza-
tional and national factors) in the implementation success of work
engagement-related interventions (Knight et al., 2019), to our knowl-
edge, the influence of uncertainty avoidance (UA) on the WE when
introducing VR (vs. VC) remains unexplored. According to Erumban and
de Jong (2006), uncertainty avoidance is one of the most crucial Hof-
stede dimensions to influence perceptions toward information and
communication technologies (ICT), to which countries with low UA (vs.
high UA) levels are more likely to be receptive. With the logic that areas
more open to new contexts will also have higher perceptions toward the
introduction of VR, we examined work engagement considering the
influence of culture, specifically uncertainty avoidance (UA) and resis-
tance to change (RTC). This was conducted by comparing each
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technology’s perceived WE levels and analyzing the moderating effect of
RTC in regions with low (United Kingdom and United States of America)
and high (Portugal) uncertainty avoidance. The summary of studies is
presented in Section 2.

2. Summary of studies

This paper is divided into Study 1 (Studies 1.1 and 1.2) and Study 2.
This structure reflects the uncertainty avoidance levels of the regions
under analysis. In Study 1.1, we start by conducting an experimental
design that, for individuals from low UA regions (UK and USA), exam-
ines the relationship between the type of platform (videoconferencing or
virtual reality) and work engagement, as well as the mediation effects of
creative behavior, impression of interaction possibilities, and perceived
enjoyment. Study 1.2 extends the analysis of Study 1.1 by investigating
the moderating effect of resistance to change on the relationship be-
tween TP and WE. Moreover, Study 2 performs, for the high UA area
(PT), the same direct effect experiment of Study 1.1 and moderating
impact of Study 1.2. Fig. 1 illustrates the overall conceptual model of
Study 1 and Study 2. Appendix A presents the sample characterization
for Study 1 and Study 2.

3. Study 1
3.1. Study 1 (1.1 and 1.2): overview and method

Study 1.1 and 1.2 follow an experimental design approach. Partici-
pants completed a 5-min questionnaire distributed through Prolific
(Palan & Schitter, 2018) - https://www.prolific.com - where they were
randomly assigned to a group, depending on the Type of Platform (VR or
VC). At the beginning of the questionnaire, in order to manipulate the
type of platform, the VC or VR group respondents started by watching a
short 1-min video that explained the concept of VC/VR tools and their
use for collaborative purposes. The video presented to the VC group
respondents illustrated features of Microsoft Teams, including meeting
rooms, presentation/screen sharing, document collaboration, and cus-
tomizable background images (Ferreira, 2021; Hubbard et al., 2021;
McFedries, 2022). Meanwhile, the video presented to the VR group re-
spondents illustrated features of Meta Horizon Workrooms, such as the
ability to conduct collaborative meetings in customizable immersive
virtual environments where individuals can interact with each other
through natural conversation and avatars that replicate hand gestures
and body language, while also offering access to virtual tools and
interactive whiteboards for enhanced teamwork (Meta, 2025). After the
video, participants were told to place themselves in a scenario where
their supervisor intended to implement a fixed model for remote meet-
ings (VR or VC). This scenario was designed to collect individuals’ initial
perceptions when required to adapt to a more established (VC) or a less
established (VR) technology for collaborative meetings. Then, they were
asked to answer the questionnaire considering a nine-point Likert scale
from 1 (strongly disagree) to 9 (strongly agree) (see Appendix B). The
total number of participants was 407: 197 from the UK (VC, n = 98; VR,
n = 99) and 210 from the USA (VC, n = 105; VR, n = 105). Fig. 2 il-
lustrates the steps considered for the administration of the
questionnaire.

Appendix B also presents additional details regarding the constructs,
items, and reliability of the scales. Work engagement (a = 0.944) was
adapted from Makiniemi et al. (2020) and Schaufeli et al. (2017),
considering the 3-item version of the Utrecht Work Engagement Scale
and represents the extent to which the use of the tool (VC or VR) for
collaborative work is a positive and fulfilling experience. Creative
behavior (« = 0.958) was based on Huang and Shiau (2017) and con-
cerns the capabilities of the technology to support the production of new
and useful ideas. Perceived enjoyment (x = 0.938), adapted from J. Lee
et al. (2019), considers the degree to which using the tool for collabo-
rative meetings is regarded as enjoyable, excluding the performance
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Fig. 1. Conceptual model.

consequences from its use (Venkatesh, 2000). Originally from Poeschl
and Doring (2015), impression of interaction possibilities (« = 0.931)
concerns the individual being perceived by others in the meeting, po-
tential interactions, and feelings of connectedness. Resistance to change
(@ = 0.953) was adapted from Bhattacherjee and Hikmet (2007) and
represents the degree to which users did not want the tool to change the
way they work, intervene, interact, and perform in collaborative
meetings.

3.2. Study 1.1

3.2.1. Study 1.1: theoretical framework

During a technological shift, it is essential to examine if the newer
tool is recognized to be better than the previous one and understand
what technological features are relevant to achieve the intended
outcome. We investigated if VR is perceived as having higher work
engagement levels than VC and explored the importance of technolog-
ical capabilities, associated with VR and collaborative meetings (crea-
tive behavior, perceived enjoyment, impression of interaction
possibilities), to enhance engagement. Whilst videoconferencing lacks
capabilities to maintain users engaged in work meetings, research is
demonstrating how extended reality (XR) technologies, including VR,
are providing novel and superior experiences in such meetings (S. Singh,
Dijkstra-Soudarissanane, & Gunkel, 2022). According to the Media
Richness Theory, face-to-face is the richest medium (Ishii et al., 2019).
By offering many benefits of face-to-face interactions, VR demonstrates
a high engagement potential in collaborative settings (Dzardanova et al.,
2022). Virtual Reality, which supports higher media richness than 2D,
enables individuals to look around and utilize virtual versions of objects
(Kandaurova et al., 2019) within customizable virtual environments
(Held et al., 2024). Therefore, in VR, it is possible to present a shared
custom environment adapted to the requirements of the collaborative

task, resulting in higher work engagement (Aufegger & Elliott-Deflo,
2022). We understand that the facilitation of collaboration and in-
crease in engagement can be attributed to its higher capacity to: direct
attention via virtual versions of physical objects (e.g., sticky notes), use
visual cues for communication (e.g., whiteboards), incorporate inno-
vative and interactive tools (e.g., virtual touch-responsive displays),
leverage playful elements, and integrate the benefits of traditional
methods such as video-based communication (Aufegger et al., 2022). In
addition, whilst previous research points to remote meetings being
linked to a decrease in engagement, individuals demonstrate apprecia-
tion for the increase in engagement provided by VR (Abramczuk et al.,
2023).

H1.1a. VR technology (vs VC) has a higher positive influence on work
engagement.

For remote meetings, besides being considered to have superior ca-
pacity in potentializing creativity, establishing relationships, and
decreasing distance between participants, virtual reality is also capable
of providing an enjoyable experience (Abramczuk et al., 2023). Ac-
cording to Kandaurova, Lee and Mark (2019), “VR provides a richer
medium that combines 360-degree visual and audio dimensions, as well
as the ability to interact within the environment (e.g., look around, or
interact with objects in more advanced VR versions)” (p. 573). Virtual
reality enhances interactions between users, as they can communicate
not only by talking to each other but also by visualizing each other’s
avatar faces and body movements (Miitterlein et al., 2018). Moreover,
considering the media richness’s contribution to potentialize creativity
(Chao et al., 2020), we argue that VR enhances the users’ ability to
develop and share their creative thinking or ideas by supporting various
communication forms without being restricted to the physical condi-
tions of the real world or a 2D screen. Yang et al. (2018) demonstrated
how VR offers the possibility to enhance creativity by using virtual tools,
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5. End of questionnaire.
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1. The questionnaire was distributed to
respondents through an online survey
platform. Those that agreed to participate
were allowed to proceed with
questionnaire.

the

2. Respondents were
randomly assigned to
one of two groups:
Videoconferencing (VC)
or Virtual Reality (VR).

3. Respondents watched
a short 1-minute video
about the technology of

the group they were
assigned to (VC or VR).

4. Considering a scale
from 1 to 9, respondents
were asked to answer a
questionnaire concerning
their perceptions about
collaborative = meetings
using the technology they
were randomly assigned
to (VC or VR).

Fig. 2. Questionnaire administration steps.

moving freely in a virtual environment where users can explore different
angles, becoming more immersed and focused, and performing full-body
movements. Furthermore, as media richness also positively influences
perceived enjoyment in the context of information systems (M. Lee et al.,
2007), the sensory-rich capabilities of VR are important to provide
pleasurable and enjoyable contexts (Jo & Park, 2023). In addition,
another key point attributed to VR is its supported level of social pres-
ence (Oh et al., 2018), which is an important aspect for collaboration
and its enjoyability (Weinel et al., 2011). For collaborative purposes,
virtual reality has been regarded with realistic and enjoyable experi-
ences (Abramczuk et al., 2023).

H1.1b. Creative behavior, impression of interaction possibilities, and

perceived enjoyment mediate the relationship between the type of
platform and work engagement.

3.2.2. Study 1.1: results
In Study 1.1, we first conducted an independent-samples t-test
analysis to compare the levels of work engagement between the two

Table 1
Independent-samples t-test analysis results.
Group M SD t(391.778) p-value 2
vC 5.5764 1.93203 0.328 0.743 0.0326

VR 5.5065 2.33825
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groups of type of platform (VC vs VR). In Table 1, the results of this
analysis demonstrate a non-significant mean difference between the VC
and VR groups. Therefore, H; ;, was not supported.

Furthermore, through PROCESS macro in SPSS and following Model
4 (Hayes, 2022), we examined how perceived enjoyment, creative
behavior, and impression of interaction possibilities mediated the rela-
tionship between type of platform and work engagement. Tests were
conducted to verify assumptions for regression analysis, such as the
examination of the normality of residuals (Curran et al., 1996; Hair
etal., 2019; Maroco, 2014). In addition, no multicollinearity issues were
detected, as all variance inflation factors (VIF) values were below the
recommended thresholds (Hair et al., 2019). In regard to the direct ef-
fects (Table 2), TP had a significant and negative effect on CB and IIP,
and a marginally significant effect on PE. CB, IIP, and PE had a positive
and significant effect on WE. Additionally, the direct effect of platform
type on work engagement was not significant. The indirect effects
(Table 3) by CB and IIP were significant. In contrast, the indirect effect
by PE was not significant, indicating that there is an effect of platform
type on work engagement, but this happens only through CB and IIP.
Therefore, whilst H; 1, was not supported for all the proposed media-
tions, creative behavior and impression of interaction possibilities were
confirmed as indirect-only mediators. However, despite the
non-significant indirect effect of PE, there was a marginally significant
influence of TP on PE and a significant effect of PE on WE.

3.3. Study 1.2

3.3.1. Study 1.2: theoretical framework

In Study 1.1, despite the low levels of uncertainty avoidance, the
results did not demonstrate a significant difference between the groups
(VCvs VR). Subsequently, as a possible explanation for those findings, in
Study 1.2, we explore if the relationship between introducing VR (vs VC)
and work engagement is significantly weakened by resistance to change.
That is, if the UK and USA respondents, despite being considered as
having low UA, did not find the newer technology more engaging, then
they could be demonstrating some resistance toward its introduction. In
order to have a better comprehension about the introduction of new
technologies in the workplace and its outcomes, it is important to un-
derstand the influence of resistance to change, which has been consid-
erably regarded in the literature (Ali et al., 2016). Hirschheim and
Newman (1988) provided the following definition for resistance to
change:

Adverse reaction to a proposed change which may manifest itself in a
visible, overt fashion (such as through sabotage or direct opposition) or
may be less obvious and covert (such as relying on inertia to stall and
ultimately kill a project) (p. 398).

Despite the fact that people are constantly being required to shift into
using new technologies in the personal and business parts of their lives, a
major problem for organizations is resistance to change from employees,
one of the main reasons for the non-use of innovations (Laumer &
Eckhardt, 2010). When introducing new information technologies in the
workplace, companies may face resistance from employees, especially if
they are imposed by upper management (Bhattacherjee et al., 2018).
Due to the natural propensity of humans to avoid change, if a new
system impacts the way business operations and tasks are conducted,

Table 2

Direct effects results.
Antecedent Consequent b Std. Error p Value
TP CB —0.6977 0.1884 <0.001
TP 1Ip —0.7522 0.1906 <0.001
TP PE 0.3926 0.2048 = 0.0559
TP WE 0.1843 0.1045 = 0.0785
CB WE 0.2203 0.0375 <0.001
1Ip WE 0.3845 0.0363 <0.001
PE WE 0.4808 0.0349 <0.001
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workers are more likely to demonstrate resistance toward it
(Bhattacherjee & Hikmet, 2007). When users demonstrate interest in
using new information technologies for their workplace tasks, it can lead
to benefits, however, if they demonstrate resistance, those benefits may
not be achieved (Nov & Ye, 2008). Furthermore, after finding in Study
1.1 that low UA regions did not demonstrate a significant WE advantage
toward VR, we further explore if RTC can help explain those results.

H1.2. Resistance to change moderates the relationship between type
of platform (VR or VC) and work engagement in low uncertainty
avoidance regions.

3.3.2. Study 1.2: results

The moderation of resistance to change on the relationship between
type of platform and work engagement was assessed through PROCESS
macro in SPSS, following Model 1 (Hayes, 2022). Tests were conducted
to verify assumptions for regression analysis, such as the analysis of the
normality of residuals (Curran et al., 1996; Hair et al., 2019; Maroco,
2014). In addition, no multicollinearity issues were detected, as all
variance inflation factors (VIF) values were below the recommended
thresholds (Hair et al., 2019). The statistically significant influence of
the interaction term, composed of TP and RTC, on WE (b = —0.2802, se
= 0.0827, p < 0.001) evidences the presence of a moderation effect and
provides support for Hj 5. Fig. 3 illustrates the impact of RTC on the
dynamic between TP and WE: for low RTC values, VR presents higher
WE levels than VC; for high RTC values, VC presents higher WE levels
than VR. With this, under this study’s conditions, the more resistant
someone is to change, the greater the likelihood that they do not
perceive VR as more engaging than VC.

4. Study 2
4.1. Study 2: overview and theoretical framework

In Study 2, we extend the analysis of Study 1 to a high uncertainty
avoidance region, aiming to understand how the dynamics of work
engagement could change depending on cultural characteristics. This is
based on the foundations presented by Hofstede (1991, 2001) and
Hofstede and Hofstede (2004) that societal and organizational behaviors
are influenced by national and regional groups, in which these influ-
enced behaviors persist over time (Snitker, 2010). Theoretical ratio-
nality and statistical examination supported the identification of five
major dimensions that help differentiate country cultures, including
Uncertainty Avoidance - the degree to which a culture influences its
members to experience discomfort in novel, different, unknown, or
surprising situations (Hofstede, 2001). One prominent premise of UA
emphasizes its importance on the acceptance and receptivity of infor-
mation and communication technologies by groups of people, based on
the reasoning that, as the introduction of new technologies involves
associated risks, those who are uncomfortable with uncertainty will be
less willing to adopt and use them (Leidner & Kayworth, 2006).

According to the uncertainty avoidance rank presented by Hofstede
(2001), considering a total of 50 regions, Great Britain and the United
States of America were ranked among the top 10 with the least UA levels
while, in contrast, Portugal was ranked as the second country with the
highest levels of UA. Individuals from the UK are open to novel and
uncertain situations, interested in new innovations, and are receptive to
changes in the workplace environment, meanwhile, somewhat similarly,
not only do people from the US have a fair degree of receptivity toward
new innovations and ideas, but also demonstrate a willingness to
embrace unknown contexts regarding technologies and business prac-
tices (Hofstede Insights, 2024). Conversely, uncertainty avoidance is the
dimension that best describes Portugal due to its high-level tendency for
avoiding uncertain contexts and favoring security, as well as resisting
new ideas and innovations (Hofstede Insights, 2024). Considering that
individuals from higher UA regions tend to exhibit lower receptivity to
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Table 3
Mediation analysis - Indirect effects.
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Antecedent Mediator Consequent

Std. Error LLCI ULCI

TP CB WE
TP 1P WE
TP PE WE

—0.1537
—0.2892
0.1888

—0.0633
—0.1361
0.3933

0.0511
0.0826
0.1016

—0.2619
—0.4583
—0.0054

seeses \VC

—\/R

*e 46178
4 4.1251

Low RTC Mod RTC High RTC

Fig. 3. Work engagement of VC and VR by the level of resistance to change.

the introduction of new workplace technologies, we do not expect them
to demonstrate more favorable feelings toward VR than those from the
lower UA regions in Study 1. Accordingly, under this study’s conditions,
we hypothesize that respondents from Portugal do not perceive signifi-
cantly higher WE levels in VR collaborative meetings than in VC, with
RTC moderating the relationship between type of platform and work
engagement:

H2a. VR technology (vs VC) does not have a higher positive influence
on work engagement in Portugal.

H2b. Resistance to change moderates the relationship between type of
platform (VR or VC) and work engagement in Portugal.

4.2. Study 2: method

Study 2 replicated the experimental design and questionnaire
administration procedures (Fig. 2) of Study 1, randomly assigning par-
ticipants to either the VR or VC group, each viewing a short 1-min video
that explained the concept of the tool and its use for collaborative pur-
poses. The video presented to the VC group respondents illustrated
features of Microsoft Teams, including meeting rooms, presentation/
screen sharing, document collaboration, and customizable background
images (Ferreira, 2021; Hubbard et al., 2021; McFedries, 2022).
Meanwhile, the video presented to the VR group respondents illustrated
features of Meta Horizon Workrooms, such as the ability to conduct
collaborative meetings in customizable immersive virtual environments
where individuals can interact with each other through natural con-
versation and avatars that replicate hand gestures and body language,
while also offering access to virtual tools and interactive whiteboards for
enhanced teamwork (Meta, 2025). After the video, participants were
told to place themselves in a scenario where their supervisor intended to
implement a fixed model for remote meetings (VR or VC). This scenario
was designed to collect individuals’ initial perceptions when required to
adapt to a more established (VC) or a less established (VR) technology
for collaborative meetings. Then, they were asked to answer the ques-
tionnaire’s items considering a nine-point Likert scale from 1 (strongly
disagree) to 9 (strongly agree) (see Appendix B). The total number of
participants was 137 from PT (VC, n = 68; VR, n = 69). Appendix B
presents additional details regarding the constructs, items, and

reliability of the used scales. Work engagement (a = 0.881) was adapted
from Makiniemi et al. (2020) and Schaufeli et al. (2017), considering the
3-item version of the Utrecht Work Engagement Scale and represents the
extent to which the use of the tool (VC or VR) for collaborative work is a
positive and fulfilling experience. Resistance to change (« = 0.949) was
adapted from Bhattacherjee and Hikmet (2007) and represents the de-
gree to which users did not want the tool to change the way they work,
intervene, interact, and perform in collaborative meetings.

4.3. Study 2: results

In Study 2, we first conducted an independent-samples t-test analysis
in order to compare the levels of work engagement between the two
groups of type of platform (VC vs VR). Tests were conducted to verify
assumptions for regression analysis, such as the analysis of the normality
of residuals (Curran et al., 1996; Hair et al., 2019; Maroco, 2014). In
addition, no multicollinearity issues were detected, as all variance
inflation factors (VIF) values were below the recommended thresholds
(Hair et al., 2019). In Table 4, the results of the independent-samples
t-test analysis demonstrate a non-significant mean difference between
the VC and VR groups. Therefore, H,, was supported.

Furthermore, the moderation of resistance to change on the rela-
tionship between type of platform and work engagement was assessed
through PROCESS macro in SPSS, following Model 1 (Hayes, 2022). The
statistically significant influence of the interaction term, composed of TP
and RTC, on WE (b = —0.3893, se = 0.1430, p < 0.01) evidences the
presence of a moderation effect and provides support for Hyy,.

5. General discussion

When understanding the potential of technological changes, it is
important to examine if the newer technology is perceived to be more
beneficial than the previous one. Study 1.1 examined if people from low
UA regions (UK and USA) perceived collaborative work as more
engaging in virtual reality than videoconferencing. Study 1.1 did not
find support to the significantly higher perceptions of work engagement
toward VR when compared with VC. This was an unexpected result
because low UA societies are regarded as being more receptive to change
and new ideas, while high UA ones tend to resist novel contexts and are
hesitant to change as a consequence of innovation (Efrat, 2014). Study 2
conducted the same analysis but for individuals from a high UA region
(PT). Given that participants from the low UA regions in Study 1.1 did
not report significantly increased engagement with VR (vs. VC), we
further expected that participants from the high UA region in Study 2
would also not exhibit higher engagement perceptions toward VR. In the
results of Study 1.1 and Study 2, no statistically significant differences
were found in engagement levels between the technologies. Therefore,
under the conditions of these studies, participants from both low and
high UA regions did not report higher engagement with VR compared to
VC.

One reason for this might be that videoconferencing is more

Table 4

Independent-samples t-test analysis results.
Group M SD taz7.787) p-value 2
vC 5.5441 1.8147 1.2494 0.214 0.213
VR 5.0966 2.3474
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established and used on a regular basis than virtual reality for work
meetings. Therefore, people may not have the necessary foundations to
attain consistent perceptions of VR technologies as they have of VC. This
possible explanation has become more evident when examining the
mediation of creative behavior and impression of interaction possibil-
ities as, despite the statistical significance of the mediations, the direct
effect from TP on those mediators was unexpectedly negative. In
accordance, despite VR’s superiority for creativity (Dzardanova et al.,
2022) and interactions (McVeigh-Schultz & Isbister, 2022), its advan-
tages may only be perceived when working in a virtual environment for
an extended timeframe (Biener et al., 2022). Conversely, the effect on
the mediator perceived enjoyment was marginally positive (p = 0.0559)
instead of negative, possibly reflecting views of VR within gaming
contexts. The great majority of VR applications are related to gaming,
where its capabilities are perceived to provide a more enjoyable expe-
rience than other traditional alternatives (Reer et al., 2022).

In order to have a better understanding of the non-significant dif-
ference between the WE levels of VR and VC, we examined the possi-
bility of a moderation from resistance to change. In Study 1.2 and Study
2, RTC exhibited a statistically significant moderating effect. Conse-
quently, our results suggest that resisting and not perceiving the novel
technology with higher WE levels could be a more widespread phe-
nomenon than anticipated, for the low and high UA regions. Irshad et al.
(2025) examined the influence of cultural factors in the context of AR
and highlighted the worldwide need to mitigate uncertainty regarding
novel technologies. The integration of VR tools, which support immer-
sive virtual environments, in the work context will result in changes to
workplace practices (Hofma et al., 2017). However, introducing virtual
reality can be negatively perceived when considering its implicit
changes to interfaces and interactions (Souchet et al., 2023). While
engagement in XR may require more effort than non-XR tools (Xi et al.,
2023), the uncertain aspect of organizational changes can cause em-
ployees to demonstrate resistance toward them, as they perceive their
worth and coping abilities to become at risk (Cummings & Worley,
2015). That is, considering that jobs are vital for the subsistence of in-
dividuals and their families, they may demonstrate resistance if they
perceive that they cannot cope with the novel context. Furthermore, as
the data collection was performed in the post-pandemic period, we
further introduce the possibility that, due to the global scale (in low and
high UA regions) of COVID-19’s consequences in the labor market, there
is now a more globalized fear of changes in the workplace. During that
timeframe, almost the entirety of workers around the globe were forced
to continue working in a novel context, while existing organizational
routines and processes were compromised, and companies were pres-
sured to change workforce procedures, causing behavior changes in
employees (Narayanamurthy & Tortorella, 2021).

Even though current literature offers limited insights into the cross-
cultural aspect of our analysis, we compared our results with prior
studies that examined engagement levels in VC and VR. We found
contradictory findings within existing research. In van Gent et al.
(2024), where participants were randomly distributed between three
meeting modalities (face-to-face, videoconferencing, and virtual re-
ality), the authors reported “we found no significant effect between the
three conditions for both subscales of task engagement” (p. 8). In
Abramczuk et al. (2023), individuals were asked to compare VR and
video meetings during three periods: before the study, after trying VR
technology, and at the end of the study. The authors confirmed previous
expectations of VR meetings being more engaging than video meetings
and found that this higher level of engagement remained consistent
throughout the different phases (Abramczuk et al., 2023). Consequently,
in order to have a better understanding of those contradictory findings,
we examine how the comparison was presented to participants. In our
paper and van Gent et al. (2024), participants were randomly distrib-
uted into one of the conditions. The random assignment approach helps
minimize the plausibility of other explanations for the results (Shadish
etal., 2002) and avoid systematic bias (Creswell, 2009). Additionally, by

Computers in Human Behavior Reports 20 (2025) 100803

randomly assigning participants to only one technology group, we are
reducing possible issues with carryover effects (Salkind, 2010). How-
ever, in Abramczuk et al. (2023), the same group directly compared VR
and video meetings. We suggest that a possible explanation for this
difference in results could be the influence of cognitive bias (e.g.,
anchoring bias/effect, asymmetric dominance) as, by including a direct
comparison with VC, individuals may adjust their perceptions of VR
based on their understanding of VC, instead of assessing both technol-
ogies independently. We consider this behavior similar to the rationale
of the asymmetric dominance effect, in which the perceptions regarding
an option increase when a perceived inferior alternative is included in
the analysis (Siiriicii et al., 2019).

Lastly, the results concerning the non-significant difference in WE
levels between VC and VR, the negative direct effects on the mediators
CB and IIP, and the moderating role of resistance to change also led us to
extend the discussion on the value that individuals expect from the
introduction of VR for collaborative meetings. Depending on their na-
ture, meetings can benefit substantially from the use of keyboard and
laptop, potentially diminishing the value of VR meetings (Aliman et al.,
2025). Therefore, individuals may perceive that VC is sufficient for what
needs to be accomplished in the meeting and that VR, despite being
technologically superior, does not add enough value. In fact, the
cognitive load and technical requirements associated with using VR can
introduce additional barriers and challenges. For instance, the
complexity of its features can cause cognitive overload, negatively
impacting the overall user experience (Vakeel et al., 2025). Engagement
with extended reality technologies may require a greater effort, as in-
dividuals are accustomed to interacting naturally and effortlessly in the
real world, whereas interactions within virtual environments can be
perceived as more demanding, frustrating, stressful, and unnatural (Xi
et al., 2023). Moreover, implementing VR for remote work could also
present technical challenges, including audio and video quality issues,
and require that users have access to expensive high-performance
computers (Zhu et al., 2023). Overall, in comparison to VC, VR’s tech-
nological superiority does not necessarily guarantee a higher perceived
value in remote collaborative meetings, and may instead introduce
additional cognitive, physical, and technological demands that impact
the user experience.

5.1. Limitations and future work

The data collection process in this paper involved two different
groups of respondents, each offering feedback exclusively on one of the
two technologies (VC or VR). This procedure does not consider the
possible influence of cognitive bias from participants adjusting their
perceptions of a technology when they are also confronted with an
alternative one. Future research could explore the difference between
engagement perceptions toward VR when presented alone and alongside
VC. Consequently, if future research can demonstrate this cognitive bias
effect, organizations could leverage and benefit from the approach of
presenting VR’s features alongside the ones of VC, resulting in a possible
enhancement of virtual reality’s perceived WE levels. In addition, based
on the results of Study 1.1, we further emphasize the importance of
having a better understanding on perceived enjoyment and hedonic el-
ements to enhance engagement in collaborative meetings.

The work developed in this paper does not focus on a specific busi-
ness sector or industry. As the introduction of VR for collaborative work
may be more suitable for some business sectors than others, we
acknowledge the importance of developing further work that narrows
the scope of this paper’s research to the industry level or type of orga-
nization. Besides the specificity of the business sector, as the labor
market consists of individuals with varying levels of experience in VR,
we suggest that further research examines how this variation in profi-
ciency affects their perceptions. Our studies did not consider the dura-
tion of collaborative meetings, presenting an opportunity for future
works to explore the impact of meeting length on WE across the different
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technologies. In addition, while we limited our analysis to the compar-
ison between VC and VR, we recognize that the potential applications of
VR in the workplace extend beyond videoconferencing. This presents an
opportunity for future studies to explore work engagement levels in
relation to these other potential applications. Another suggestion is to
extend this study to later stages of the implementation process because
the context of this research is limited to the pre-implementation phase.
Moreover, since this study only considers three Western countries, we
suggest that future research extend the analysis to more regions. In
addition, to complement the understanding of culture’s influence (un-
certainty avoidance), we recommend the inclusion of other variables
based on Hofstede’s cultural dimensions theory. Lastly, we emphasize
that the results of this study should be interpreted considering the
context and limitations of the scenario presented to respondents.

5.2. Theoretical and practical implications

To the best of our knowledge, no prior research has considered the
cultural element of uncertainty avoidance in the comparative analysis of
work engagement levels between videoconferencing and virtual reality
collaborative meetings. Our findings suggest that the non-significant
difference between WE levels in VR and VC can be verified in both
low and high UA regions. Therefore, researchers should consider that
even in societies more receptive to novel contexts, the introduction of
virtual reality for collaborative meetings is not necessarily perceived
with higher WE than the more traditional option of videoconferencing.
Moreover, the results suggest that resistance to change is a factor that
influences the relationship between the type of platform and work
engagement. This implies that future research in collaborative meetings
involving VR and VC should consider the effect of the resistance to
change construct. Additionally, the moderating effect of RTC was veri-
fied in both low and high UA regions. Accordingly, researchers should
critically account for the potential impact of resistance to change, even
within societies that exhibit a greater openness to novel contexts.

This study provides organizations with valuable insights into how
the introduction of virtual reality for collaborative meetings compares
with a conventional technology - videoconferencing. The findings
indicate that, even within societies generally more receptive to novel
contexts, organizations should not assume that introducing VR for
collaborative meetings will necessarily be perceived as more engaging
than traditional videoconferencing. Furthermore, the results also sug-
gest that organizations implementing VR should carefully consider
strategies to mitigate employees’ resistance to change. As the moder-
ating effect of RTC was observed in both low and high uncertainty
avoidance regions, its influence appears to be more globally widespread
than previously expected. This implies that resistance to change should
be taken into account not only by organizations in low UA regions but
also by those operating in societies generally more open to novel
contexts.

6. Conclusions

This paper analyzes the technological shift from videoconferencing
to virtual reality collaborative meetings by comparing users’ percep-
tions of both tools. First, in Study 1.1, we begin by exploring, for UK and
USA, the impact of type of platform on work engagement as well as
examining the mediation of creative behavior, perceived enjoyment,
and impression of interaction possibilities. The results did not demon-
strate a significant difference between the WE levels of VR and VC. In
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addition, despite verifying an indirect significant mediation for CB and
IIP alongside a marginally significant one for PE, only this last one was
positive. As the results of Study 1.1 were not favorable toward VR, we
considered investigating resistance to change in Study 1.2 as a possible
explanation for the unexpected results. The logic that motivated the
development of Study 1.2 was that if the UK and USA did not demon-
strate better WE perceptions to the advantage of the newer technology,
then it was possible that they could have been subjected to the moder-
ation of resistance to change. The findings provide support for that logic,
as RTC had a significant moderating effect on the relationship between
TP and WE.

In general, Study 1 demonstrated that, although they are regarded as
regions open to change, the UK and USA did not perceive VR with higher
engagement levels, having RTC played a negative role in that result.
Subsequently, based on the logic of Hofstede’s cultural dimensions, if
the UK and USA belong to the low UA group and did not judge WE levels
in favor of VR, we did not expect a high UA region (PT) to demonstrate
positive feelings for VR (vs VC). In accordance, the findings of Study 2,
which focused on Portugal, concluded a non-significant difference be-
tween work engagement in VR and VC and presented a significant
moderation of RTC. In conclusion, as the world moves from video to
virtual, preparing and easing the transition to new technologies is
essential. However, despite the claims of major key players in the VR
market, we found a generalized tendency to resist this digital trans-
formation process. Lastly, considering the findings of this study, we now
view the aversion to this technological shift as a more widespread
phenomenon than previously expected, present in regions with differing
levels of openness to new contexts.
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APPENDIX

Appendix A - Study 1 and 2 Sample Characterization

Frequency Percentage (%)
Age 18-25 75 13,80 %
26-35 142 26,10 %
36-45 112 20,60 %
46-55 111 20,40 %
>55 104 19,10 %
Gender Female 242 44,50 %
Male 296 54,40 %
Other 5 0,90 %
Prefer not to say 1 0,20 %
Country Portugal 137 25,20 %
United Kingdom 197 36,20 %
United States of America 210 38,60 %
Educational Level Up to high school 149 27,40 %
Bachelor 249 45,80 %
Master 94 17,30 %
PhD 10 1,80 %
Others 42 7,70 %
Hours p/Week (remote work meetings) 0 126 23,20 %
<5 196 36,00 %
5-10 101 18,60 %
11-20 54 9,90 %
>20 67 12,30 %
Purpose of remote meetings Academic 58 10,70 %
Academic, Other 3 0,60 %
Other 128 23,50 %
Professional work 308 56,60 %
Professional work, Academic 28 5,10 %
Professional work, Academic,Other 7 1,30 %
Professional work, Other 12 2,20 %
Appendix B - Study 1 and 2 Research Questionnaire
Construct Item Items (VR version) Cronbach’s alpha
Code
Study Study Study
1.1 1.2 2
Work Engagement Makiniemi et al. (2020) WE1 When using VR tools in work meetings, I would feel more energetic and motivated. 0.944 - 0.881
WE2 I am enthusiastic about using VR tools in my work meetings.
WE3 When using VR tools, I would feel immersed in my work meeting.
Resistance to Change Bhattacherjee and Hikmet ~ RTC1 I don’t want VR tools to change the way I conduct work meetings. - 0.953 0.949
(2007) RTC2 I don’t want VR tools to change the way I intervene in work meetings.
RTC3 I don’t want VR tools to change the way I interact with other people in work meetings.
RTC4 Overall, I don’t want VR tools to change the way I currently perform meeting tasks.
Creative Behavior Huang and Shiau (2017) CB1 Using VR would help me find new ways to achieve work meetings’ goals or objectives. ~ 0.958 - -
CB2 Using VR would help me to present and develop plans of new ideas in work meetings.
CB3 Using VR would help me come up with creative solutions to problems in work
meetings.
CB4 Using VR would help me find new ways of performing tasks in work meetings.
CB5 Using VR would help me come up with new and practical ideas to improve quality of
work meetings.
Perceived Enjoyment J. Lee et al. (2019) PE1 It would be fun to use VR tools in work meetings. 0.938 - -
PE2 I would not be bored while using VR tools in work meetings.
PE3 VR tools would make my work meeting tasks more fun.
PE4 I find the use of VR tools in work meetings to be interesting.
Impression of Interaction Possibilities 1IpP1 When using VR, I would feel to be interacting with real human beings. 0.931 - -
Poeschl and Doring (2015) 11P2 When using VR, I would feel a close connection to the other people in the work
meeting.
11p3 When using VR, I would have a real sense of interaction with other people in the same
work meeting.
11P4 When using VR, I think that others would feel my presence in the work meeting.
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