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Abstract

Background With conference attendees having expressed preference for hybrid meeting formats (containing both
in-person and virtual components), organisers are challenged to find the best combination of events for academic
meetings. Better understanding what attendees prioritise in a hybrid conference should allow better planning and
need fulfilment.

Methods An online survey with closed and open-ended questions was distributed to registrants of an international
virtual conference. Responses were then submitted to descriptive statistical analysis and directed content analysis.

Results 823 surveys (Response Rate =4.9%) were received. Of the 813 who expressed a preference, 56.9% (N=463)
desired hybrid conference formats in the future, 32.0% (N=260) preferred in-person conferences and 11.1% (N=90)
preferred virtual conferences. Presuming a hybrid meeting could be adopted, 67.4% (461/684) preferred that virtual
sessions take place both during the in-person conference and be spread throughout the year. To optimise in-person
components of hybrid conferences, recommendations received from 503 respondents included: prioritising

clinical skills sessions (26.2%, N=132), live international expert presentations and discussions (15.7%, N=79) and
interaction between delegates (13.5%, N=68). To optimise virtual components, recommendations received from 486
respondents included: prioritising a live streaming platform with international experts’ presentations and discussions
(24.3%, N=118), clinical case discussions (19.8%, N=96) and clinical update sessions (10.1%, N=49).

Conclusions Attendees envision hybrid conferences in which organisers can enable the vital interaction between
individuals during an in-person component (e.g., networking, viewing and improving clinical skills) while accessing
virtual content at their convenience (e.g., online expert presentations with latest advancements, clinical case
discussions and debates). Having accessible virtual sessions throughout the year, as well as live streaming during the
in-person component of hybrid conferences, allows for opportunity to prolong learning beyond the conference days.
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Background

In-person meetings have long offered important oppor-
tunities for professional development for clinicians and
academics alike by promoting research, education, and
career advancement. Among other things, such events
have enabled networking and the introduction of new
technologies and techniques into practice [1]. Research
has suggested that in-person dialogue and debate through
lectures, poster sessions and roundtable discussions are
keys to conference success [2]. In addition, meeting other
researchers, maintaining networks [3, 4], and discovering
career opportunities [5, 6], are all important to attend-
ees. Further, collaborative exchange between multidis-
ciplinary members has demonstrated positive impacts
on collaborative outcomes [7]. Such activity, however, is
not without cost as meetings require effort (e.g., travel to
conference venues, disruption to work and personal lives,
and complex logistical planning for parents or caregivers)
as well as money to cover registration, airfare, mileage,
accommodation, and meals [8].

Those challenges amplified in response to the pan-
demic, as many conferences were forced online [9],
requiring organisers and delegates alike to adapt to vir-
tual environments. Research conducted on the transition
has shown that motivations for conference attendance
differ between in-person and virtual conferences,
demanding a re-think about delegate priorities [10]. Vir-
tual conference experiences have generally been reported
as satisfactory [11] due to their being far more accessible,
inclusive, and sustainable compared to in-person for-
mats [12]. They appear to enable new learning [11] and
allow populations with fewer resources to participate,
thereby supporting equity, diversity and inclusion efforts
[12]. Attending from the comfort of one’s own home or
office [6] fosters a comfortable environment, but creating
opportunities for interacting, networking and collaborat-
ing in a virtual format is challenging as chat boxes are a
pale alternative to face-to-face discussion [13]. However,
overwhelming digital-meeting fatigue, impersonal inter-
actions and challenging time zones [14] also present chal-
lenges. Furthermore, online experiences have not been
able to substitute for the hands-on learning via direct
interaction with senior colleagues [15]. This is particu-
larly notable within medical skills training (e.g., surgical
procedures) [16]. That said, the benefits listed along with
reduction in environmental impact [17] all suggest that
virtual interactions are here to stay rather than reflecting
a transitory adjustment.

In compromise, as the pandemic has subsided, hybrid
conferences have become more prominent [18] and pres-
sure on organisers to maintain hybrid formats is mount-
ing as the majority of attendees now express preference
for hybrid conferences [19]. That is, it has been shown
that the majority of conference delegates prefer hybrid
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formats [15] because such meetings combine the advan-
tages of in-person and virtual meetings [20]. For exam-
ple, in-person conferences allow better interactivity with
other delegates, better networking opportunities and
better concentration whereas virtual conference for-
mats were preferred for being time saving, cheaper and
safer during the pandemic while also being more globally
inclusive [10]. Hence, the combination of both allows for
catering to diverse attendees’ needs.

As with anything, however, there are many ways in
which a seemingly straightforward idea like “hybrid con-
ferences” can be operationalised, requiring greater clar-
ity regarding what organisers should prioritise as they
continue to seek innovative ways to strengthen learning,
global accessibility, and flexibility [10]. In other words,
although there is a preference for hybrid formats, it is
to date unclear how to optimise hybrid conferences to
meet attendees’ needs. Suggestions from recent litera-
ture include that hybrid conferences may take the form
of local in-person hubs, with a small number of partici-
pants meeting in parallel with online and virtual activi-
ties that include lectures to wider audiences [20]. While
social interactions are more efficient during in-person
gatherings, enabling virtual interaction with a wider array
of individuals is more challenging. Ideas to address this
include creating opportunities for social interactions
through a virtual portal in which speakers can engage
in discussions with delegates [20]. How to manage such
innovations in the context of large-scale conferences,
however, as well as what attendees would prioritise has
not yet been published.

To address this gap, we surveyed conference delegates
regarding how future hybrid conferences should be
designed. Our main research question was “What are
conference attendees’ preferences for in-person versus
virtual components of hybrid conferences?” We triangu-
late on this question by asking meeting attendees about
their preferences both in general terms and by inquir-
ing about what could have been improved in the con-
text of a large-scale virtual conference. By conducting
this research, we aimed to provide insights into ways to
increase the overall utility of academic conferences by
providing guidance regarding what should be prioritised
by meeting organisers.

Methods

Context

This study was conducted in conjunction with the sec-
ond virtual European Respiratory Society (ERS) annual
congress, which took place in September 2021. 16,888
international delegates registered for the meeting, which
occurred face-to-face until 2019. The conference attracts
individuals with an interest in respiratory medicine from
a variety of disciplines and career stages, coming together
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to present and discuss the latest scientific and clini-
cal advances in the field. Traditionally, the conference
included expert presentations with structured sessions
for knowledge, clinical skills and networking. When the
COVID-19 pandemic emerged, the ERS congress moved
to a virtual format for its September 2020 meeting. That
virtual conference included a live online streaming plat-
form that was structured similar to news channels (i.e.,
attendees could stream a variety of “programmes”) that
included presentations delivered by the world’s respi-
ratory experts to enable discussion of the latest scien-
tific and clinical advances across the field of respiratory
medicine. In addition to providing knowledge updates,
clinical debates and case discussions were encouraged.
In addition, attendees were given the opportunity to vir-
tually present their own local, regional and international
research with experts chairing each session.

Study design

A survey was developed and distributed that was com-
prised of 2 parts: (1) overall motivations regarding why
participants attend conferences; and (2) preferences for
conference format and optimisation. The first part is
largely a replication of previous work while the second
is the primary focus of this study (see Appendix I). Both
sections were designed using AMEE Guide No. 87 [21]
with full details on how the guidelines were followed out-
lined in the Appendix of Ram et al. [19].

In particular, six main steps were followed. Sum-
marised with particular attention to their relevance for
this study, they consisted of the following:

(1) Literature review and alignment with previous
research: Using prior research and the study results
reported by Ram et al. [19], we knew that the majority of
respondents would like to see hybrid conferences in the
future and we were able to make adjustments to priori-
tise focus on what particular components of virtual and
in-person conferences would be considered optimal by
attendees.

(2) Interviews to understand how others conceptualise
the concept: SR had previously conducted semi-struc-
tured interviews with thirteen ERS stakeholders who had
extensive conference attendance experience [19]. They
were asked what they believed motivates conference
attendance. A theme extracted from that work pertained
to convenience, so we added questions focussed on barri-
ers to in-person attendance.

(3) Findings synthesis and (4) Question development:
Our previous success with the online survey format and
inclusion of both closed questions and free text questions
led us to adopt a similar structure for this work. Man-
datory closed questions included aspects of virtual and
in-person conferences that make them successful, del-
egate satisfaction with a virtual conference, and format
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preferences. Open free-text questions were used to gain
a more descriptive account of respondents’ viewpoints
regarding what should be prioritised during in-person
and virtual components of hybrid conferences, improve-
ments that could be made to virtual only conferences
and barriers to in-person conference attendance. Demo-
graphic variables included age, gender, country, work-
place and professional role.

(5) Expert validation: ERS educational chair members
were invited to review the survey and refine any items
they felt required clarification.

(6) Pilot testing: Three cognitive interviews were con-
ducted with conference attendees from various disci-
plines and who were at different stages of their career.
This was done to check whether all the items were under-
standable and to assess how long the survey would take
to complete online.

Data collection

SurveyMonkey (https://www.surveymonkey.com) was
used to obtain informed consent from participants, and
to execute the study. 16,888 attendees were invited to
participate, via email, after the conference. Invitations
included a brief description of the study, and a link to the
survey with consent form included. Two reminder emails
were sent over the course of a month with an incentive to
win a free registration to the ERS Congress 2022. After
gaining informed consent from participants, measures
were taken to ensure confidentiality and anonymity of the
data and by removing any identifying information from
participant responses.

Data analysis

Closed questions were summarised through descrip-
tive statistics and open free-text questions were ana-
lysed using directed content analysis [22]. The latter
involved extracting keywords from the literature review
that informed stage 1 of survey development. They pre-
dominantly fell into two categories: in-person attendance
challenges and virtual conference challenges. Namely, for
in-person attendance challenges, cost, conference regis-
tration, travel effort, language difficulties, time commit-
ment, and accommodation were all issues that were used
to define the focus of any given comment; for virtual con-
ference challenges, internet connection, virtual network-
ing, and time zones were known to be key issues. These
served as a starting point with additional codes being
added as the analytic process continued whenever a sub-
stantive issue was raised that could not be coded using
one or more of these key words. That is, any text that
could not be categorised with the initial coding scheme
was used to develop a new code that was then added to
the code book.
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Chi-squared analyses were conducted to compare the
distribution of responses when participants were asked
to comment on in-person versus virtual components of
hybrid conferences.

Results

823 attendees (Response Rate=4.9%) completed the sur-
vey. 40.5% (N=333) reported being male, 39.9% (N=329)
reported being female, 0.4% (N=3) preferred not to say
and 19.2% (N=158) did not answer. Age was normally
distributed with a peak in the 41-45-years-old range
(Appendix 2). The modal workplace (39.3%, N=261)
was a university hospital (Appendix 3). 75.0% (N=617)
had attended the previous ERS virtual congress in 2020.
27.8% (N=229) of participants had never attended an
ERS congress (i.e., either a past in-person congress or the
virtual ERS Congress in 2020).

From a total of 665 attendees who indicated their geo-
graphic location, 56.8% were from Europe (N=378),
26.3% were from Asia (N=175), 6.2% were from Africa
(N=41), 4.5% were from South America (N=30), 4.2%
were from North America (N=28), and 2.0% were from
Oceania (N=13). While no demographics are available
for all of the 2021 ERS congress attendees, these propor-
tions compare well to those of a previous conference [19].

Conference preferences

Consistent with our previous work, the majority —56.9%
(463/813) - of respondents claimed they would prefer
conferences to use a hybrid format in the future. 32.0%
(260/813) preferred in-person meetings and 11.1%
(90/813) preferred virtual formats alone. Barriers to
attendance at in-person conferences were primarily cost
related (reflecting 74.0% (361/488) of the reasons given
for difficulty attending in-person). 21.5% (105/488) of the
barriers expressed related to travel challenges (including
the time required) and a small minority mentioned other
things such as difficulty getting out of clinical duties and
language barriers.

Optimising in-person components of hybrid conferences

503 free-text responses were received to the question:
“We are thinking of moving to Hybrid conferences (com-
bination of virtual and in-person components) for the
future. What would you like to see in the in-person com-
ponent?” In descending order of prevalence, 132 (26.2%)
indicated a desire for clinical skills sessions, 79 (15.7%)
wanted experts’ presentations and discussions, and 68
(13.5%) mentioned opportunities for interaction between
all members (e.g., attendees, speakers, patients). Full
details of the direct content analysis codes and their fre-
quencies for in-person components of hybrid conferences
are included in Table 1. 21.9% of participants (180/823)
selected a preference for the in-person component to be
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held over Friday-Saturday-Sunday, closely followed by a
preference for Monday-Tuesday-Wednesday, which was
chosen by 20.1% (165/823) of participants, and Thursday-
Friday-Saturday, which was chosen by 19.8% (163/823)
of participants.

Optimising virtual components of hybrid conferences
When respondents were asked to reflect on their prefer-
ences for the virtual components of hybrid conferences,
67.4% (461/684) indicated desiring virtual sessions both
during the in-person congress and spread throughout the
year. 18.0% (123/684) preferred virtual sessions only dur-
ing the in-person event and 14.6% (100/684) preferred
virtual sessions throughout the year rather than during
the in-person event.

486 free-text responses were received to the question:
“We are thinking of moving to Hybrid conferences (com-
bination of virtual and in-person components) for the
future. What would you like to see in the virtual com-
ponent?” In descending order of preference, 118 (24.3%)
indicated a desire for live streaming of experts’ presenta-
tions and discussions; 96 (19.8%) wanted virtual clinical
case discussions; and 49 (10.1%) mentioned knowledge
update sessions. Full details of the direct content analy-
sis codes and their frequencies for virtual components of
hybrid conferences are included in Table 1.

Chi-squared analyses conducted on codes that are
applicable to both in-person and virtual conference com-
ponents showed that the preference for “Clinical skills
sessions” was mentioned a greater proportion of the time
in the context of in-person components whereas “Clinical
case discussions” and “Poster and oral presentation ses-
sions” was mentioned a greater proportion of the time in
the context of virtual components of hybrid conferences.

Means of improving a large-scale virtual conference

In addition to asking attendees for their preferences for
the virtual and in-person component of hybrid confer-
ences in general terms, we also asked attendees “What
improvements would you suggest for this year’s virtual
congress?” as a means of understanding how to improve
virtual components of conferences. 58.6% (N=482) of
respondents were highly satisfied (assigned 6 or 7 on a
7-point scale) with the 2021 ERS virtual congress. The
factors that drove that success were dominantly “qual-
ity of speakers and presenters” (as indicated by 67.8%
(N=558) of respondents), the “relevance of topics/
content of sessions” (65.1%; N=536), and “interactiv-
ity within sessions and audience participation” (38.5%;
N=317).

361 attendees commented on improvements they
would prioritise. They primarily focussed on greater
interaction between members in the virtual platform
(23.3%, N=84), technical improvements (22.4%, N=81)
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Table 1 Attendees' preferences for both in-person and virtual
components of hybrid conferences
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Table 2 Improvements attendees suggested for a large-scale
virtual conference

In-person Virtual Large-scale vir-
Component Component tual conference
(Total N=503) (Total improvements
N=486) (Total N=361)
Code from directed content analysis % (N)* % (N)* Code from directed content analysis % (N)*
Clinical skills sessions 26.2** (N=132) 45(N=22) Opportunities for interaction between all members ~ 23.3 (N=84)
Similar to previous ERS in-person 15.7 (N=79) (e.9. attendees, speakers, patients)
congresses Technical Improvements 224 (N=81)
(Congress included: Live plenaries of Increased variation of topics 144 (N=52)
experts’presentations e'g"‘late“ sci- Less simultaneous virtual sessions 114 (N=41)
:;]gﬁc;js\é?:czigg::)& clinical debates Recordings available for longer 9.7(N=35)
Opportunities for interaction between 135 (V=68) 86 (N=42) Consideration of different time zones/languages 58 (N=21)
all members (e.g, attendees, speakers, Move to Hybrid form with in-person component 55 (N=20)
patients) Clinical skills sessions 4.2 (N=15)
Clinical debate sessions 11.7 (N=59) 6.6 (N=32) Lower costs 19(N=7)
Clinical knowledge update sessions 9.3 (N=47) 10.1 (N=49) Opportunities to interact with experts 14 (N=5)
Opportunities to interact with experts 6.8 (N=34) * Frequencies less than five were omitted.
Clinical case discussions 48 (N=23) 19.8**
(N=96) and case discussions and, opportunities for interaction
Poster and oral presentation sessions 4.8 (N=24) 9.5%% between delegat ) For virtual components of hvbrid
(N=46) gates . P you
Workshops facilitating interaction 38(N=19) 12 (N=6) conferences, respondents similarly recommended priori-
between attendees and speakers tising live streaming of experts’ presentations, but they
Better access to simultaneously virtu- 2.5 (N=13) also suggested increasing the overall number of clinical
ally stream the in-person conference at case discussions and facilitating opportunities for vir-
Consideration of different time zones/ 0.9 (N=5) tual discussions with experts. Suggested improvements
languages for a large-scale virtual conference include prioritising
Similar to ERS virtual congress 2021 243 both interaction between participants (attendees, speak-
(Congress included: Live streaming (N=118) ers, patients) and technical improvements. Cost remains
online of experts' presentations e.g., . . . .
latest scientific advancements, clinical a major barrier for in-person conference attendance in
debates and case discussions) addition to the challenges associated with travel.
Recordings available for longer 6.8 (N=33) As organisers strive to offer conferences that enable
Increased variation of topics 33 (N=16) learning, global accessibility, and flexibility, the prefer-
Expert speaker presentations 32 (N=16) ence of candidates to have virtual components take place
Technical Improverents 2.1 (N=10) during the meeting and throughout the year takes on

* Frequencies less than five were omitted.
** p<0.05 according to chi-squared analysis.

and increased variation of topics (14.4%, N=52). Table 2
demonstrates direct content analysis codes and their fre-
quencies outlining ways of improving a large-scale virtual
conference.

Discussion

Our respondents indicated that the majority of them
would prefer future meetings to take place in a hybrid
format, with virtual sessions spread throughout the year
in addition to during the congress itself. In doing so, they
identified aspects of conferences they would prioritise for
both in-person and virtual components. For in-person
components of hybrid conferences, respondents recom-
mended prioritising increasing the number of clinical
skills sessions and live plenaries of experts’ presenta-
tions (e.g., latest scientific advancements, clinical debates

great importance. The literature, however, suggests that
segregating the community of people with interest in
a subject area into those who attend traditional in-per-
son conferences and those who attend virtual meetings
should be avoided, for fear of creating subgroups rather
than taking proper advantage of the full community’s
inherent ability to broaden the conference’s diversity and
strengthen social networks [23]. This highlights a need
to focus on continuing with hybrid formats with the now
improved clarity of what aspects should be included in
the respective in-person and virtual components.

While cost will inevitably prevent some people from
attending in-person conferences [24], delegates’ desires
for hybrid meetings reinforces the inequity of holding
meetings that are purely in-person; incorporation of vir-
tual components during hybrid meetings might help to
enable greater interaction between those with more and
those with fewer resources.
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Focussing more granularly, respondents suggested
that practicing live clinical skills should be prioritised
for the in-person component of hybrid conferences
(26.2% compared to 4.5% for the virtual component of
hybrid conferences), in addition to networking. The for-
mer could include use of bronchoscopes and practice of
novel surgical incisions in a simulated setting to broaden
skill development. Conferences that can provide such in-
person live clinical skills sessions, with experts facilitat-
ing, appear likely to attract attendees by offering direct
learning they can translate back to their local setting.
Recent literature suggests that more virtual reality—based
technology may be used to improve the use of hands-on
workshops after virtual sessions to reinforce the concepts
learned in lectures and during live operative demonstra-
tions [15]. Whether or not that can be made as effective
as learning during in-person meetings remains to be seen
given that face-to-face meetings allow participants addi-
tional benefits of listening to information while observing
the speaker’s body language, facial expressions, and ges-
tures (i.e., cues that are often difficult to detect virtually,
but improve the ability of people to communicate effec-
tively [25]).

That said, our findings suggest that clinical case discus-
sions are more valued as part of the virtual component of
the hybrid conferences compared to the in-person com-
ponent (19.8% compared to 4.8%), thus supporting the
idea that knowledge (as opposed to skill development)
should be the focus when conducting virtual sessions.
Consistent with that observation is that poster and oral
presentation sessions were more frequently mentioned
for inclusion in the virtual component of hybrid confer-
ences. Such may be preferred by attendees in a virtual
setting because they create the opportunity to pres-
ent one’s findings to support continuous professional
development through improving presentation skills and
acquiring mandatory CPD points. They also grant the
opportunity for learning from other presentations within
the designated session, perhaps from the convenience
of home. It is important to keep in mind, however, that
previous research has reported that it should not be
assumed that conference goers are a homogenous group;
rather, subgroups of attendees and their different motiva-
tions for attendance likely need taken into account [19].

With respect to the large-scale nature of the confer-
ence focused upon in this study, it is noteworthy that the
results show that participants envisioned the quality of
speakers/presenters and relevance of topics/content of ses-
sions to be fundamental determinants of their satisfac-
tion with virtual conferences. Those findings are similar
to those shared by Rubinger et al. [6] in their discussion
of how to maximise virtual meetings and conferences
following a review of conference best practices (i.e., they
drew particular attention to speaker quality). Attracting
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high quality speakers may be more feasible in a large-
scale virtual conference because conference organisers
usually require a budget to cover travel costs for those
who are invited to in-person conferences; the finances
freed up might be used to source the best experts within
a field. To ensure they meet the needs of attendees, Rub-
inger et al. stress the importance of ensuring that speak-
ers have appropriate support documents and template
presentations that take into account what participants
should take away from the presentations [6]. Our own
prior research comparing virtual conferences with past
in-person conferences [10] suggested that participants
would like the opportunity for knowledge gain from con-
ferences to extend beyond that of the conference days,
effectively lengthening the meeting by providing prepara-
tory and follow-up resources. For conference organisers,
pre-reading material, take-away messages in a summary
document or virtual multiple-choice questions to test
knowledge before and after the conference may be bene-
ficial for attendees by lengthening the timespan in which
they engage in learning.

In any case, a dominant issue for respondents in this
study was the importance of greater interaction between
all members in the virtual platform and the need for tech-
nical improvements. This highlights that networking is a
main priority for attendees even in virtual conferences
although they would prioritise in-person networking
opportunities when hybrid formats are used. When con-
ferences must be run entirely online, virtual networking
opportunities may be particularly important for younger
members of the community (e.g., students who may not
have access to the financial means to travel to large-scale
international conferences but are able to join online).

Strengths, limitations and future research

Strengths of this study include its large-scale survey
design and utilising an international and multidisci-
plinary population that was forced to grapple with ques-
tions of conference priorities (the focus of the research)
as a result of the constantly changing circumstances of
the COVID-19 pandemic. Conducting this study after the
second ERS virtual conference, that is, created consider-
able opportunity to gather experience-informed guidance
for conference organisers who now need to determine
how to proceed with meetings in the future. Through
investigation of delegate preferences and barriers faced,
we were able to identify inequities inherent in offering in-
person formats alone. This information will help confer-
ence organisers increase the utility of their meetings for
all attendees.

The limitations associated with our study include a low
response rate (4.9%) despite the use of multiple follow-up
reminders and a lottery incentive, as suggested by [26].
Concern deriving from that fact is lessened to a degree by
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the sample size being large and the demographics being
similar to what is expected from the conference del-
egate population. Selection bias may still exist, however,
given that, for example, respondents with greater techni-
cal prowess may have been more readily able to fill out
the survey. More generally, the decision to recruit from
the delegate list of a virtual meeting means that we are
missing the perspectives of those who did not attend the
conference because they do not value the learning/inter-
action that is on offer through virtual meetings. It is note-
worthy, however, that only 11% of respondents expressed
a preference for virtual meetings alone, suggesting that
participants were not simply those who were particularly
supportive of the format in which the ERS took place.
Unfortunately, the conference is unable to provide demo-
graphics for the full set of delegates, making it impossi-
ble to judge the representativeness of our sample but we
would note that the gender and geographic distribution
are similar to that of previous years [19].

Future research should include investigation into what
specific sessions attendees would like to see within in-
person and virtual components of hybrid conferences
(e.g., online flipped-classrooms, live simulation multi-
disciplinary team sessions to tackle respiratory emer-
gencies) as well as how structured virtual socialising is
perceived by attendees and/or supervisors, experts and
mentors.

Conclusion

Our study has given light to conference organisers
regarding how future hybrid conferences might best meet
the preferences and priorities of attendees. Such confer-
ences would ideally include (a) an in-person component
focussed on live clinical skills sessions and networking
and (b) a virtual component with sessions, throughout
the year, focussing on speakers who are experts in their
field and able to deliver good online teaching and learn-
ing on a variety of topics. By targeting this balance in a
hybrid conference, organisers can enable the vital inter-
action between individuals during the in-person compo-
nent (e.g., networking, viewing and improving on clinical
skills) while enabling them to access virtual content at
their convenience.
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